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Study on novel methods to promote bone elongation through intracellular Ca2+ in
chondrocytes and treatment of bone system diseases

Ichimura, Atsuhiko
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The following key results were obtained from the analysis of intracellular
Ca2+ regulation mechanisms in endochondral ossification using an original Ca2+ imaging system: 1) We
found that C-type natriuretic peptide (CNP) activates intracellular Ca2+ signaling in growth plate
chondrocytes and identified novel signaling pathways, including TRPM7 and BK channels, that are
associated with CNP"s bone elongation-promoting effects. 2) We newly found that phosphodiesterase
(PDE)3 inhibitors elongate metatarsal bone by activating CNP-activated intracellular Ca2+ signaling
pathways.
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Hg & U 72y A D = R ADRTEIZEE) LTe (Science Signaling, 2019), #KE H e 21
Trpm7 KB~ T ANRE L VB HEREELZZ L2 2 & h, TRPMT 20 L7Z1E S 22 8CE Mia N
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K'F ¥ /L (BK ch)fEEIMLEIZ LV CNP OB RMPPAFE Sz, EIZ, BK ch & M(LAI NS1619
DAL L0 SE AN Ca® ZTEMAL TX 527203 T <, WEIEHEICE MmO E 2R Tx
2 ENDL, bRbhURR Ly 7T VR ORIEIC L 0 BMEL NAICHE e Z &
NI R STz, WEEEABUE~OHE M %2 B L CHlKRBRTO CNP 7 a7/ X7 F K
Vosoritide IZFITEA DOFEIE 100% TH Y |, Tmax 0.25m T12 035 &7 VT T ANRBEL R DR
I KREDSBHOKR FERENPVLETH DR PSETREFEL L, 2oL oHIc, AW
NI L D B EeE 2 2RI R T 51213 CNP BRI T TR 7 FILRRIE D 4y T Hifg
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BIGAERRP AT 0 A FEOREREZFINE LT EEZ SN2 NUBEHECEREY EEX. &
LV QOL DK T & SRR FRITRRIC DR N D28, AR ZRIGRIEIIFIE L2V, CNP 7
1 ZUIARIERR AR Y AN IR SR & U CHUERRIREE T A0 Cd - 7223 AFZE AR i & o 2h R s
RSN K TILTZ 7 — A b A V7 T AOE BIERIETR RS & LT 2021 FFI2EKRBI N,
ZD—J7T, CNP DL 7 F LB R XA A TH Y CNP 7T e /& EIC L 5%
< ORIEHARCI A LZEEDOIKE, HRPUED MBL, SREPURIEZ EEEOMERHRE ST
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BHEMESNDBEOMIANY 7 VR EZRBE L, 025t Lz, S5, fi#
B U720y FHE 2 25 & L U Ca® HINC % 54 5 A 4 v F v RVRCEER O 2 T
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RIbEMOEEEZ B L=, £7-. 1T L T CNP X7 F ROLFHINE 24T 5 = & THBEM
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(1) CNP DR 1 FEf OMEIZ L » THCE N Ca® > 7 ABIRIE SN D Z EBH L E e
STz, EBIT, MK Ca’ A A=V 7B L OSSR R A E EBROFE (L EREZ1TH 2 LiIc k
5T, CNP D% IR TEH 5D NPR2 D#72 53, cGMP 1 LUV cGMP (K74 v 7 B Y gk
%3 PKG 7 CNP O#UE M Ca® v 7 /UEMALICE S L TWD Z L2 one Lz, &5
2, Kay s 4 v 2 Ca' kit KI(BK)TF v R /L2 TRPM7 F % F/b &\ o foA & F v L
25 CNP OHUEMIEN Ca® v 7/ F /UiEM b 23 & Z L CWnWbH Z L &R Lz, £72. CNP #E
12X - C CaMKII BN{EMALT D Z L 2R LTz, —HOMBRNY 7 F VIR E RN S,
CNP-NPR2-cGMP-PKG-BK ch.-TRPM7 ch.-CaMKII &\ 9 CNP 238U M IZ WV THEMEA LT 5
Hicla s 7PNV AW S Uiz, AHERE L OB 52570, WEEENREZ AV
CNP DM 24T > 7=, CNP [ZBEH D18 v BFAER <~ 7 2 R OB B8 CE O R 2 L7228,
Npr2 KR~ 7 AH KO EERIE Tl OLEHBERENLDNTZ, Zh b0 EIX, CNP OF
AT TIEME ST AN Ca¥' s VT ARKBICIKGFE L TRIEESNTWA Z 2R LTWS,
AW TH O N E 2o Tz 7T VR IR B3 2 43 7 OIE PRI AN L5 72 72 R R BIRIE 38
ELTHIFFCE S, DL EORERZ EERFINGEICAR L2 (eLife, 2022).
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