(®)
2020 2022

CKD

Strategy for Prevention of Chronic Kidney Disease (CKD) Severity: Analysis of
Phosphorus Time Nutrition
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In this stud%, "Elucidation of Circadian Rhythm Formation Mechanism of
Plasma Phosphate Concentration and Phosphate Chrono-nutrition Therapy" was investigated to prevent
the severity of chronic kidney disease (CKD). Liver-specific Nampt-deficient (LNKO) mice showed
abnormal circadian rhythm of blood phosphorus concentration. Furthermore, LNKO was found to cause
severe CKD. In wild-type CKD mice, the circadian rhythm of plasma phosphate concentration was
improved, and the progression of hyperphosphatemia and CKD was suppressed by adjusting the timing of
the diet and the diet containing Nampt activating factors. These results suggest that promotion of
Nampt/NAD system activation, meal timing and diet content are targets for establishing phosphate-
Chrono-nutritional therapy for CKD patients.

Nampt



CKD CKD
CKD
CKD
CKD
CKD
B3 (NAM
(Nampt) 1 Nampt/NAM
2,3
CKD
CKD Nampt/NAD
CKD
[ 1
23 6:00 18:00 C57BL/6J
CKD 5/6
Nampt LNKO Cre-loxP
Namptftox/flox Albumin-Cre
Clock Clock A19
[ 1
p- C Kit
E Kit
L CRE M Wako FGF23 FGF-23 ELISA Kit PTH Mouse PTH 1-84 ELISA
Kit BUN Detect X Urea Nitrogen Colorimetric Kit NAD
2,3
[ 124 110 24
250 3 350 3 550 24
1 HCI 5 ml
4
[ ] HE Masson-Trichrome Von Kossa
[ ] Two-tail unpaired t-test Student’ s t-test
+ SEM **P 0.01 *P 0.05 2 Unpaired t-test
3 Two-way ANOVA
Tukey
Nampt
Nampt (Nampt™)



Nampt

LNKO

1 NKO Namptflox/fIOX)
Nampt

A19 clock
2

A19 clock NAD
Nampt

A19 clock

A) B)

-
@
o

3 . 10
o Ex * =
£ B 8T o A
£100 M 2 5
2 o = 6 gL
a *x
2 50 {0 = 47 o
H - WT -#Clock A19 g 2T owr -eClockate
o 0 a 9
C
) 8 wr D) wT Clock A19
2 igfrCleckatd ZT2 16 104418222 (6 /10 1411822
[
E 4 | NaPi-lla | g o -
= 2
> B-ACtin | SR S -
0

Nampt

LNKO
Nampt

WT

WT LNKO

LNKO

Nampt

LNKO

s =
N

XPR1IGAPDH
ry
=

WT
MRNA

Relative mRNA exprossion ()
s
b

PiT-2

WT LNKO

WT

e

CKD

CKD
NAD

LNKO

20
MmiEY ) XL
1400 -
- -
= T 1200 D15
32 2 =)
< 1000 3
E = =
oy 3 800 h Y & 10
% £ ©
© = 600
§ g g
8 2 400 85
T 3 o
2 200
)
[}

Liver  Kidney Intestine

Nampt/NAD

(LNKO,

INKO) m1A) B) o
5 = Eu i
E I E.‘ | Agso |
LV £ i
£ Sa20
En . ¥ L]
WT LNKO WT LNKO WT LNKO
D) E)
F oo . 60
) 5 % 50
i
4 L ;
LR WT LNKO i WT LNKO
NAD
NaPi-Ila
NaPi-l1la
Nampt/NAD
A) B)

Liver Kidney

>
H
&

T i
2 04
208 400
LNKO 2 Zus
s s
302 S03
£ H
0~ . 4 0+ | ;
WT LNKO WT LNKO
0 D)
12 Muscle 12 Femur
H 310
HUE " g,
o
508 gs
g 2,
203 2
& T2
0l y 0+
WT LNKO WT LNKO

mRNA
LNKO
LNKO

Npt2a  mRNA

XPR1
Npt2a
LNKO 60

MRNA LNKO

Nampt

LNKO
NAD

Nampt/NAD
NAD

CKD wT)
Nampt

OControl NMN

= Control+NMN

“ NAD



A) Kidney Control WT-Ade Ada-NMN
St -
i R LNKO
5 os [ ‘ CKD NMN
2 e s — wT
B) Liver
g T PR LNKO
Toe (1w' Von Kossa
WT LNKO LNKO
NMN WT LNKO
Nampt/NAD
5/6 5/6Nx
< 7 RIEATIE DTz ZT12-18 ZT18-24
® !
(z)':@l B
6:00 18:00 6:00 10 5/6 Nx
b | e i - . . oo
T b /
Es. \:\\;,/' X'
i s 42232 £.| 7o
EUrlnth) g S FTiE48 o
£ 2 & 2 {azT1824
o S S BUN, FGF23, PTH
ZT18-24
ZT18-
24 ZT12-18 AD
Nampt/NAD
Nampt/NAD
Nampt/NAD CKD
CKD
Nampt/NAD

(1) Nomura K, Tatsumi S et al. J Am Soc Nephrol. 2014, 25(4):761-72.

(2) Miyagawa A, Tatsumi S et al.Kidney Int. 2018, 93(5):1073-1085.

(3) Tatsumi S, Katai K et al_Pflugers Arch. 2019, 471(1):109-122.

(4) Fujii 0, Tatsumi S et al.Front Endocrinol (Lausanne). 2017, 21;8:359.



2 1 0 1

TATSUMI Sawako KUWAHARA Shoji SEGAWA Hiroko MIYAMOTO Ken-ichi 21

Regulation of Plasma Phosphate Concentration and Diurnal Rhythm 2021

Oleoscience 135 140
DOl

10.5650/0leoscience.21.135

Hanazaki Al lkuta Kayo Sasaki Shohei Sasaki Sumire Koike Megumi Tanifuji Kazuya Arima 8

Yuki Kaneko Ichiro Shiozaki Yuji Tatsumi Sawako Hasegawa Tomoka Amizuka Norio Miyamoto

Ken- ichi Segawa Hiroko

Role of sodium- dependent Pi transporter/Npt2c on Pi homeostasis in klotho knockout mice 2020

different properties between juvenile and adult stages

Physiological Reports e14324

DOl
10.14814/phy2.14324

2022

Nampt NAD

24 25

2022




Nampt/NAD

24 25

2022

cPP

24 25

2022

Nampt

2021

2020




38

2020

cPP

59

2020

2020

256

(KUWAHARA SHOJI)

(70645209)

(24201)







