Vitamin D receptor activator Maxacalcitol prevents

the progression of diabetic cardiomyopathy
independently of renin-angiotensin system inhibition
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* Diabetes mellitus (DM) is an important risk factor for chronic kidney

disease (CKD) and cardiovascular disease (CVD). 4n !
* Recent reports showed the significant association between vitamin D and >/ i x #

CVD events and mortality. T et | .
« |t has been also known that decreased vitamin D is associated with the ' 2 |

_ DM INS ocT
pathogenesis of DM.

 Maxacalcitol (OCT) is a vitamin D receptor activator that decreases serum DM INS ocT
parathyroid hormone levels in patients with CKD.

« Recently, it has been reported that OCT does not reduces renin-
angiotensin system (RAS) activity significantly. A.  ANP B. BNP C. B-MHC/a-MHC A. Renin B AT1R

[ MRNA expression of cardiac hypertrophy-related genes:study @D ] [ Evaluation of RAS:study @ ]

 In this study, we investigated the effect of OCT on cardiac damage and 1'f 1'f 1',,2 )
RAS in DM. 8 L s v : 1 e |
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In the present study, we used SDT rats, which are non-obese type 2 diabetes B cTeF g R Urinary AGT
model rats. At 20 weeks, these were divided into three groups: vehicle-treated 1.2 1 | |
SDT rats (DM, N=6), insulin-treated SDT rats (INS, N=6), and maxacalcitol-treated : : -
SDT rats (OCT, N=6). At 30 weeks, the rats were sacrificed and urinary and blood y 4
biochemical analysis and cardiac histological analysis were performed in these 2 N 2 .
groups. (study @) "om mws ocr " “bm  mws oct
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To evaluate the effect of OCT on RAS, we performed a further study using
aliskiren, which is a direct renin inhibitor. SDT rats were divided into two groups:
aliskiren-treated group (AL, N=6) and aliskiren plus OCT-treated group (AL+OCT,
N=6) and evaluated RAS and cardiac change. (study @)

[ MRNA expression of cardiac hypertrophy-related genes:study @ ] [ Evaluation of RAS:study @ ]
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1.4 1.2 1.4 1.4
1.2 4 1.2 1.2
) ~ - .I - 11 8 H## 1 | i 1
Tidbujjb 'E . I 6 -: L -: i
q : . .
- - - i i . 2 2
[Animal characteristics at 30 weeks] : . . g 0
ALS  AL-OCT ALS  AL+OCT ALS  AL+OCT ALS ALS+0CT ALS ALSHOCT
DM INS OCT D. CTGF E. NADPH p47 C. Urinary AGT
Body weight (g) 437.9+6.6 576.9+10.2 # 452.8+5.4 1:’: I | gl
Blood pressure (mmHg) 145.7+1.2 136.6+£1.7" 143.242.0 12000
Cer (mi/min/) 9.740.5 7.240.6 9.0+1.3 3 500
4 9 6000 1
TP (mg/dL) 5.6+0.1 6.3+0.1 *# 5.6+0.1 | w000
Alb (mg/dL) 3.4+0.1 3.6+0.1% 3.3+0.1 o L Y o LML
HbA1c (%) 11.3+0.1 4.7+05 # 10.940.1
U-Alb (mg/day) 74.3+7.7 14.6+1.7 °# 36.6+2.71

v At 30 weeks of age, despite comparable blood pressure and renal function, urinary

*:DM v.s INS, p<0.05, #;0CT v.s INS, p<0.05, +;DM v.s OCT, p<0.05 ) :
excretion of 8-hydroxydeoxyguanosine (8-OHdG) and serum NT-proBNP levels

S NT-pro BNP Urinary 8-OHdG were significantly lower in the OCT group than in the DM group.

(9/BW-100g) (pg/mL) (ng/day) v" Heart volume was significantly lower in the OCT group compared to the DM group.
4 300 1000 v' The number of 8-OHdG positive cardiomyocyte was reduced and cardiac and
'?35: . t e i 3500 perivascular fibrosis was ameliorated by OCT administration.

25 200 . ' 2500 v The mRNA expressions of ANP, BNP, NADPHp22 and CTGF in the heart were
.:125: 150 ! 2000 . significantly decreased in the OCT groups compared to the DM group.
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v Heart volume and the mRNA expressions of cardiac hypertrophy markers were

lower in the AL+OCT groups compared to the AL group though urinary excretion of
INS ocT angiotensinogen and the mRNA expressions of renin and angiontesinogen did not
differ between the two groups.
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[Evaluation of cardiac histology at 30 weeks]

A. Cardiomyocyte ( X 400}
sonciusion
E Cardiac fibrosis ’ Perivascular fibrosis
(%) . Oxidative stress may play a key role for development of cardiac
T hypertrophy and cardiac fibrosis in DM. Furthermore, it is
,* i = suggested that OCT prevented the development of cardiac
5 | damage in DM independently of RAS inhibition.
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