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Effects _of high phosphate diet during pregnancy on epigenomics in neonates and
reactivity to phosphate during growth periods
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In recent years, excess intake of dietary phosphate has been a concern. The
purpose of this study was to investigate the effects of high phosphate diet at different life stage,
especially during pregnancy, on the development in neonates and the phosphate metabolism in the
growth period, using an animal model. This study showed high phosphate diet during pregnancy caused
abnormal phosphate metabolism in neonates. Furthermore, it was indicated that the difference in
maternal phosphate intake effects on reactivity to phosphate during growth periods.

FGF23 klotho



¥ X C—19,. F—19—1, Z—19 (@)
1. WFEBHEES D 5
(1) DOBEOBH i E T 5 EBIER R EREITE X BIMEICH 0 . HEET 1,300 T A%

(3)

(5)

A2 DIERNIRANRRIE L 72> T, & 52, BHBIRREEE ISR TS ) AR I
L AMmEAKAIE, DIMEREDOEERIFEERTHDH I EBALNNIINTEY, @7
HEBUTIEMER ER O TR RICEE CTh 5, 72 Foley HIE, W 7B R A D
EILYE U R, IEE SN TH > THREROLMERERIEDOEE 2GRN Th
HZEEREL TS (Foley RN et al. J Am Soc Nephrol, 2009), U U IFEEKS=
KX — 70 EARBEREMER IOV DORBER TH LN, ITFEOMLREHOE RIZ L D8
RN 5 D) ABREOHEMAEHR SN TS, BENLO ) EEREOHEINE, i
U REO ERE LI, BRI SN 7 (FGF23) CEIHRARA VE Y (PTH) @
FWE G| E 2, FGF23 13H727e U VAR FTH Y, BRIV T a—klotho % 4%
SRR E LT FGF 2K (FGFR) 2 L CEA L, IR TO VU > BRI Z 58 712935 =
ETRFY A EET D,

U UREHZB W TEERZE 2 5 o —klotho IZE(LMHIEMLE T & L CRIE I I, @ 7
U URBIUIEIRD o —klotho FELZMFHIT 5, S HIZ, a-klotho DFRBUK TR,
Y s E A B LR A KA HERIE e EO R BRI EZFH R T D, a-
klotho @7 1 —# — % CpG fEILIZAIE L TRV, DNA X F/{kiZ a —klotho FEILHIEIZ
HEAREWAZED (Azuma M et al. FASEB J, 2012), L2>L7Z23 5, @72 ) ABHEDS,
a—klotho @ DNA X FNALRLF DM D T 7 ) AFAVIZ RIE T BT 50> Tl 7w,

WEIZY RN SREO EREFI XD L, BAMEA KB HRIES O R
BRI EDRE L 705 Z ENRA LN Y 2Oo5b 5, ZHNET, EEni & i clrim
) ERNY) R BREICG X ARENED T LB I (Yoshikawa et al. ]
Clin Biochem Nutr, 2018). VU v BEODO T A 7 A5 —JHOEGHOBEEM N R I LT,

Barker 1%, EHREAICISIT DRHEDEFRIKAEN T &b ORFROBFIREICEG 5 Z &
ZIELTEY (Barker DJ et al. Lancet, 1986). IEIREHIZ T A REH O SR REEN
AR ORI 2L B 2 kDR EBRIEY X 71592 DOHaD (K328 S i
TW5, Bz IX, YRR Z & O TR O BERE A 2 1 A O R E AR E 25 i 2
T2 ENM O, MR IEERE A R IR T 5 L O RFEEIEETED LN TS, T
NHEOZ LG EEMOEEZ Y BTN E S ORFROIE M NRH O FIE-CER I %
HLTWAAREMEDRE 2 S, R OEEIZ U S EIBHAE ROV R E =5 X
T EIRET D & AW DB MBS O RIECER 725 25 L CIEFICEHERE
HETH D,

INETIC, BELEROKREM~ T ZTEY > | mi1. mEmics i@f7e Yy P
BB SR, BIED o —klotho JEENA | e aklotho B4 FiFcii FE¢ 25
BICIETL (1), BGRKEA RSN, o
—J . R~ T ACB O TR S e o 129 Bavow
oo ZTOZ LMD EM~Y XICB T oY v
BRETUL, B~ o R &g LT B Rk
EDORIEIZ L D REREREL RIFTTZ N
HOEMNERY, T4 72T =0 ) AABRE 3
FLOEEMEAUR Sm, L Lads s, gy | 2%
B 2@E ) SEEAGAERO Y AREIC R | %
ET B 5 2 T, 0

= 0.81
Z 0.61

b33 R IAA

2. WMEEOHB

ABFFEIE, IR ORI 72 U ARRDSHT RO FEL= B ) DI KIT T R e
ST L, TR SRR DR IR FEE 2 TR 28 LW ARERE BE DS 2 59
bLOTH D, BEMIZIZ, (1) IR~V RZEY) v RE2RGTLZEICED ., HAER~
U ZADFEFRBAR T EACIT ST T RB 2 MGRE L IR 0@ R 72 U ARRUT X 28 AR A~
DFBENONCT D, (2) =877 DD IR TFEZ~ A 70T LAIEIZLDiE
FERCIRR L, BN T 240 AR, BRRRA D =X LWL 5, (3) IRIEH
(CRT TR ) ARRDOEEC L D87 ) DD R O@RE e U ARRIZ IS
2 SOSHEIC KIT T e ] 6 0NM2T %,



3. WD HE

(1) MHEHOBERE Y AN HAERDOREFTRLEIEA - =5 ) 2B KT %@®@¢
iR~ A2, WERELIEE) VB2 L, BN~ 2OREICRIETHELKRGE
L7c, FAEROBEILNSE T 32 3 RN 21T, MR, mﬁ\%ﬁgmmﬁ%
BRILL T, SERTAARIC DN T, (IR & TR 2O AR Y > - v o LY
PR R T B A LBEIEE T (R 7‘/1/{[6@% 55) OFENTZ mRNA L~V AT
Sl, BT, WEZR VU AEEUTHEBMS] 2415 o —klotho @ DNA A FNAKIZ- DT, MSP
B (A TFALRERA) PCRIE) & H W TEMTEIROMRE 21T, R ORI U ABTUC
EVAET DA TF LA FRIET 5 2 & HilkAT,

(2) BBRENCAE L= ) 2EICE D, REH OV Vs tE~D B 5 OREE
uﬁﬁ_xftﬁﬁﬁ)/ﬁﬁ@%@ L= 5 ) AEALH, BEFLIE % O EH O F
720 SEBUCERT DS RIET B A REE LT, fRRICE Y VR EHR G LR~ T
x#%?iﬂtﬁi%@%%#%T#é3@%%%521HW fF~ o 2Zx L CaE A
FEEY RERE L, 6 R %U%ﬁotomw%ﬁ g, B 7R & O &R
B, U AR SRR P IS RIE T B E BGE LT,

ETNVIIRBRIC OV TR BRI R FEMIERER S OAGEZHRL L &bz, B
FBR O N2 BT D AARRFEEHI HEIL U THIFJE 2 HEHE L7,

4. WAk R
(1) HIRMICE ) v BEERS LB~ ANLAEENT-HER~ Y 20 3 BlmESICBWT,
R ) CHE B OB RBOBHER SNZ, 2O ZEnE FAERITENICY AR L
RTWEENREL TS Z EREZ O, Rl U ARED EHOEERICT 2
SlER T AREENE 2 b, —FH. kKEHM~TURCHE) v BEREGT 5 2 L TREUK
TZERDIZERD o —klotho BAR TIZOWTIX, AERENCEMRT L ENTE 2o
e ZDZENDL, TATAT =V TETEHI VEBEENY VB X 2 DRBHIKIET
ENRINL T EPNTRREN, WO TIATAT— L0 ) BRSO EEM AR
STz, =E5 7 AL ERETT A7, gl U SAERCTHRIMNEG S5 BIRO o« -
klotho @ DNA A F/UALIZ DT, MSP 15 (A FALRRFE PCR ¥5) % RV CTEMifEIR O
REAT ST, BERECIIMER TE o Tz, TOMOBIEICIK T DY >« I A
ﬁ%%@%@%@ﬁ RS D IR o T, it#/Aﬁm#EwaéﬁmW“
FEEZ, A 70T VAEERCTREENRENT 21T - 72, W< D0 BRE 2L
i% ICE 2N, B S CIENR FORIEITIEE > TW W=, 5l Xt & @i 2T

T,

@)%ﬁ% AT T BHE ORI 72 U AU X AEN | lREMOREIZ U ARBUC T 5 X
IS RETREBEEZHALNITH &%ﬁﬁto%mﬁﬁ mY R ERE LI~ T R
MWHEENTF~ T AL, BREBERES L~ ANSEENTF~ T R L T,
W72 Y SRRV T, MR Y REICA B R ZITHR IR o 7o, JRPY Bk
MEOK TFEAAHER I, &5, Blgck a0 v B4 0 D REBEERER T O
mRNA BB AR L7 & 2 A, akbmoLh%;OWTi HREBREAERERTHZ LN
TERMoT=N, BRIENZ L2, BIETO Y U HRINZMHE Y U 7 MMEFEEY V8 k
?yxﬁ—&—mma@mmA%ﬁﬁﬁi CERTHZ MR INT, £, WMT®
ﬁﬁﬂa&inAm%%T%éCmmmammm%ﬁﬁﬁﬂﬁm%rﬁ LR S
o ZTRHOZ END, IRIEMICEBIT 2 RHED Y ABEUREEIX, ﬁﬁ%@ﬁ%ﬁJ/ﬁﬁ
RRZEBIT D, W%@)/ (SN /DﬁﬁﬁiL@%%ﬁz%ﬁ%&iﬁ & DR S
72

LIERY BRI T 28R 72 ) ARBUTEAER O U A RE 25 2 L, BHE
DY AZRRREDIE L, B ORI 72 U AREFIC S| S Z s d U AR O
RS D R RIR ST,

INHOMET, RO Y EECRESHARMOY - v X I U DRENCEEE R
TET TR, REMICBITAY v - B2 I DRENCEEL RIET L2 REBT550
THO ., RN SRERD Y v« B4 22 DR E 2 0F 5 BB IR BIE & T 057 28
LWVREEIEOMSI NSNS,



1 1 0 0

Fukuda-Tatano Shiori Yamamoto Hironori Nakahashi Otoki Yoshikawa Ryouhei Hayashi Mayu 104
Kishimoto Maki Imi Yukiko Yamanaka-Okumura Hisami Ohnishi Kohta Masuda Masashi Taketani

Yutaka

Regulation of a -Klotho Expression by Dietary Phosphate During Growth Periods 2019
Calcified Tissue International 667 678

DOl
10.1007/s00223-019-00525-0

91

2018

73

2019

FGF23/a -klotho

71

2019




15

2019

Shiori Fukuda-Tatano Hironori Yamamoto Otoki Nakahashi Ryouhei Yoshikawa Mayu Hayashi
Hisami Okumura-Yamanaka Kohta Ohnishi Masashi Masuda and Yutaka Taketani

Maki Kishimoto Yukiko Imi

Regulation of a -klotho Expression by Dietary Phosphate during Growth Periods

The American Society for Bone and Mineral Research (ASBMR) 2019 Annual Meeting

2019




