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The phosphorus metabolic regulation is performed by the excretion from kidney, the
absorption from intestinal tract, the exchange with bones, a balance of the transportation
in the cell membrane. The main factor prescribing blood phosphorus concentrations is fixed
by reabsorption by NaPi Ila of the lumen side of most proximal tubules by the phosphorus
excretion from kidney. It is assumed that FGF-23 and OCIF : Osteoclast inhibitory factor /
OPG : Osteoprotegerin) play the role that is important to clinical condition formation of the
secondary hyperparathyroidism in the chronic renal failure. However, there are many any
questions whether FGF-23 and OPG form PTH or 1 «,25(0H)2D3 adjustment system and
what kind of network. Therefore we determine molecular roles such as OPG in the chronic
renal failure model mouse, FGF-23, klotho.

TR TERA
(EHEAL : [T)
[EREES RIEESES & it
2008 - 700, 000 210, 000 910, 000
2009 FE 600, 000 180, 000 780, 000
2010 4F/ 600, 000 180, 000 780, 000
2011 4R 600, 000 180, 000 780, 000
FE
Ak 2, 500, 000 750, 000 3, 250, 000

W50y« R ST
B D E - ME - ARSRERIRES: - BIRNE
F%—U— R : Osteoprotegerin, FGF-23



1. WFIERHME SO 5

RO Y AGETFAETX, B & o PRt -
WA 7 B DU « B & DAZHR - I 3 1)
BEIED/NRT A X DIThRTWA A, i
Y UEBEABRELTWD BRI
fige7 oD U T I S 72 U D 90%
DREKIR D DRI S AL, £ D 80~90% 13K
AE TR SR A~HRIES S, 13 A
O LR E o & e Il © Na-Pi
cotransporter type Ila(NaPi IIa)lZ & % Flk
WICE>TRE-STWD, ZD=, BHEHE
NEETOUEEY v EIRIFEAEAT
2V, L, BEENMET T2 LY onE
L. 1a,25(0H)2D3 JEMHAVFEEN AL 5,
ZOZ LN, K Ca MAEZEIT L CREEMICH
HWVITEENICRIFRRBESLVEY (LLF
PTH) OERGWERPLT 5, Zm, Kk
P R FFR AR RE TUHEE O IR BE T AR O (G T
Holz, L»L., T4 fibroblast growth
factor 23(FGF-23) & &\ O ARB #l a4k BH. 1k
[l 7~ (OCIF : Osteoclast inhibitory factor /
OPG : Osteoprotegerin) 7% VMgl FRIR A
B RETUHESE O IR REF R IC B R 72 A% B A 1 U
TWAHZ ERHESN TS, FGF-23 13%
e o KEMEBEMEKY v lEMEL D95
(ADHR) D Z2 % Ot AR Y o i fiE D Ji K]
NFELTHREENTZY VRIRALVE ST
B 5, FEBRIT full-length @ FGF-23 2~ 7 2
WCEHET D &L 8 REfEILINICIIE U B
20~25%ME F L., BTl NaPi Ila % > /%7
DL RBDEND Z ENH LN ->T
W5, —J7. OPG [XRFIERREICE T 5F
DOEFEICEE L TWnWB EEZ LN TV,
RAFHE RSB E M OPG AL, B
BRI L T ER L, B AEFETIE in
vitro T3 (SRR IR B I 2 B A s
WEIZEL WD EHRESN, BAREREED
ML THEIN L TW5 OPG 7% PTH I X 5H%
B Al AR e B R AR EE R 2 Il 5 72 51X
B A IESREI T IEE T O E IRl PTH 1
Bk 2PN ET D REMER D,
& 5|2 FGF-23 & OPG MN&REHE OBEIR
BB G570l mERKIERED
EMmTRICESEDIHEL L#ET S Z
EDRHLNT->TETWD, £z, IEHET
X FGF-23 OFEANIT B TH D Z L HE
HENTWER, DO ENEETHNR,
OPG 2B f#Z I LT FGF-23 DA R Wt
B R 5.2 TWDATREMD B 5,

L Len b, FGF-23 = OPG 7 PTH %
HUMT 1o ,25(0H)2D3 FHEi % & anff 72 % %
v U — 7 B LTV D 0 R 22 808
Zu, ZHUE. D OFMER A MTE Ca
HDHNT P OEBEZIT D02, RN
MEORE#EZFMT D ENEETHD

WTHAHH, £ Z THxIX OPG KO mice &
IR R IR B R A A VT
TORAER] HUR B AR RE T AE & D WM T I A
JRALIRRE T T, H LWRPER - 0 268) % B
5T D,

2. WFEOBEM

TR R IR BRAR RE TUEE O IR BE I D W
TR OEENTETE Y, ITFETIE
OPG %° FGF-23 ZZU® & LT-ikEA 7o
BENRIBENTETWDS, HiEEIT OPG
L FGF-23 & OBz W TS TEFBA L.
AW TIE S ORI R B k3 5
OPG X° FGF-23 DIEMZfatd 5 Z &1T &
0 RAER IR IR RE TTHEE O R EETE R D
% — g5 N TED, £2T
ZORIERE AL INTT D,

1 (?2) wRREET

s

BETHEGHET ——p DEC:H
PMTOCAPIREET ——b g T ETEERL
cagmEl
#EmE w= % Hooe
RXR L

| OFGDMS | '- + |
i N PTHaR-REAE |

o e

3. #FED Ik

OPG /) w77 h~U2AEFHNTROU VA
FHTxET % FGF-23, PTH O RIZ DUV T
ELTSA &% O C i i B SOlidids C D i %
Retd 5, £, BAREET LS, klotho +
7 A & AW T [REEIZ FGF-23, PTH. klotho @
SHERICOWVTHRET 5,

4. BFIER R

OPG /v 7T U~ AT, OV A
iz %95 FGF-23 ORUSMEME T L TRV |
OPG 73 FGF-23 D FHERZ 72 A & D> DI E| 2 B 7=
LTCWAZ EDRBE I,

ZITELIZHEAITEEBERAEET L
7 Z1Z331F % OPG, FGF-23. klotho 72 & D4y
TREE A ST 570, EHIZUT
DIFZEZ DT, 1B R EIREE A R R AR
<~ 7 AEMERS B 2 LT, BEIC FGF23
WIREEZERLL . &Y VAR T S
FGF-23 OJSTEDME T L TWAIREETO,
D FGF-23 2. Klotho, OPG D258 % 8122 L
7. FDOF. calcitoriol, Maxacalcitol,
Paricalcitol ##& 5 L. Fi1L5H DNBHEREICZ K&
ITEEBLEER L, 2k, EWicie
# L C FGF23 D UGHERMET L TWAIRILT



TO, B4 I D OABFRZEEIEZ - S M
L7z, ZTOREFR., IREMEET LTI, BAR
AR AE O R B AR R O E R RS EE D
AT ﬁ%Tiﬁ%%%%Mé*&ﬁl
HWCTholz, BIRIZEIT S typel collagen
DEARBEIZOWTYH, REMEET AT
FEEICEFLTWD 00 ZOE{KMT
DFEEITIHETH T,

ZTORH, TT=rvEEICEDIBAREET
N AEER L S IR EEDT, 7T
%/&579X1 BAREIRAE & LYy —

WZalER L, £72, WA S EIERR- O
o oxi3dblenot, RERKRET LV, &k
RT7TTF=oBHEETLVOBREETT L~
ZAAUCEBNTHEHX 2 U DERETIZBWT
EREOMMALZIE T2 Z ERRO LN
77, HFlZ paricalcitoriol TiX. BIHDRHE
ILEMHIT D2 LN E o T,

—7J., klotho / v 77U b= R IZEWN
TRRO Y VARTO FGF-23 DOIEEEMFTL
77o FGF-23 1% klotho / v 7 7w h~ 1 R|Z
BWTELRBIMNEZRD, KV I TR
WIMEm 2R LIz, £72. IEV U BIZBWT
UV URERTH DB RT ~— %257
% Z LT FGF-23 OFBENE FTEMZR L
7o Fio, BT ~—E 512 LY KER
DEIRAE WA LTz, VU WEETH HIER
TR T < —[XFGF23 27 5 = & TRENR

A RAL Z 39 D FTREME DS RIR STz
)

5. TlaRFEim %
(WFEAREE . W8 K ONEEERF 905 12
EENY

Udessams) (B 1014)

1) Yokoyama K, Tanno Y, Ohkido I, Hosoya
T. Guidelines and medication compliance
Kidney Int. (&#HA V) 2012; 81(6) : 595.

2) Yokote S, Yokoo T, Matsumoto K, Ohkido
I, Utsunomiya Y, Kawamura T, et al.
Metanephros transplantation inhibits the
progression of vascular calcification in
rats with adenine—induced renal failure

Nephron Exp Nephrol. (&EFHAY) 2012;
120(1) : e32-40.

3 ) Yoshida H, Yokoyama K, Yaginuma
T, Ohkido I, Yamamoto H, Utsunomiya Y, et
al. Difference in coronary artery intima

and media calcification in autopsied
patients with chronic kidney disease. Clin
Nephrol. (&EHAYV) 2011; 75(1): 1-7

4) Yokoyama K, Urashima M, Ohkido I, Kono
T, Yoshida T, Muramatsu M, Niu T, Hosoya
T, L-type voltage—dependent calcium
channel alpha subunit 1C is a novel
candidate gene associated with secondary
hyperparathyroidism: an application of
haplotype—-based analysis for multiple
linked single nucleotide polymorphisms.
Nephron Clin Pract. (#Fif V) 20105115
(4) 1¢237-43

5) Ohkido I, Yokoyama K, Kagami S, Hosoya

T.The hypothesis that bone turnover

influences FGF23 secretion. Kidney Int
(EFAD) 2010 Apr;77(8) :743;

6) Ohkido I, Yokoyama K, Imura A, Utsunomiya
Y, Hosoya T Persistent alpha—Klotho (a—K1)
expression in the parathyroid glands of
patients with secondary hyper—
parathyroidism., Nabeshima Y. Nephrol
Dial Transplant. (&FA V) 2010 Mar; 25
(3):1007-8

7) Yokoyama K, Urashima M, Ohkido I, Kono
T, Yoshida T, Muramatsu M, et al. L-type
voltage—dependent calcium channel alpha
subunit 1C is a novel candidate gene
associated with secondary hyper—
parathyroidism: an application of
haplotype—based analysis for multiple
linked single nucleotide polymorphisms.
Nephron Clin Pract. (##AH V) 2010;
115(4) : c237-43

8) RIEJT—BE, HRILFEKES. EH OH 3
A MR (L7 Te) | BT L
B (EHA D) 2010; 98(4): 685-8

9) Yokoyama K, Matsuba D, Adachi—Akahane
S, Takeyama H, Tabei I, Suzuki A, Shibasaki
T, Iida R, Ohkido I, Hosoya T, Suda
N. Dihydropyridine— and voltage—sensitive
Ca2+ entry in human parathyroid cells. Exp
Physiol. (& & A ¥V ) 2009 Jul; 94
(7) :847-55.

10) KRR, [Veoay bue— Hug
EEE] VU RS B EU R B

LE A RE. (EFEEL) 2009; 22(4): 275-80.



(Fa¥#E) Gr5R)

1) Ohkido I, Yokoyama K, Hasegawa T,
Hosoya T. Sevelamer hydrochloride
inhibits aortic calcification regardless
of serum phosphorus concentrations.
American Society of Nephrology 44th Annual
Renal Week Meeting. 2011 4 11 H 9 H
Philadelphia.

2) Ky —BF, FEILFEKRRR. v AR 7 A,
M KlothoE A DK ETE & 5% DREE.
% 56 Bl AARBITEFZSFINES - B2 .
20114E6 A 7H. Mk

3) RIET—BB, FEILEE KRS, VL VE, L
Wz i, BA% 72, MAEES. v art
NERRIEIZ £ 55 [l 2 IEIXFGR23 BhiE~5
BhH 2%, 5 55 [0l QAT E P FHIE
2> 20104E6 A 3 H. A

4) RIFT—HS, FEHILERRS, shiEkh—, 0
G, &BER, (LARREE, 132, kiM%
) FEOIR R B RE TT 1 E SR L2 35 U 2 B FIR IR
Alfe CDalpha-KIZEE OMFEE. 5 52 [AIH A
B PSS, 2009456 H 4 . k.

5) Ohkido I, Yokoyama K, Nabeshima YI,
Imura H, Kagami S, et al. Alpha—KI
expressions remained in the parathyroid
glands of  patients with secondary
hyperparathyroidism. American Society of
Nephrology 41th Annual Renal Week Meeting.
2008 & 11 H 7 H. San diego.

(X&) G 31F)
1) RI7—B8. GFEEARL, B R
SRR KA LOWRAR. H ML
H 2012:119-27.

2) KIEF—HB. PD& CKD-MBD. HHAHESH B:
&, EEBITEE~= 27, R HIR
E2fl. 2011: 164-73.

3) KT —BR. JRMERE. THHAE, M
IIHERE. KPLED-DOHEKRES.
B EE)IESE, 2009: 579-80

(PEZEIY PEHE)
ORI (B0 1)

ORI (B0 1)

(D)
L

6. WFFTRERR

(D WFFe A

Ky —BEB (OHKIDO ICHIRO)
WHEESERRT - B9 - B3
F9e8 %75 40372966

(2) WFFES5 4
mL

(3) L HERTTEA
mL



