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(T4 RT7A4 U EROBR (7—~)]

PIREIIKRAR A7 7 4 —VIEDOEMEN ER 2~ L, BRI 2 X835,
k KBWHA RTAVITEMOBFEFHEZED O TIE R VEMOZEOTIZ/2b 2 L& H
e LTnd, EEODEIIMEA OBEZEORREIZIGE . THYENHE T2 X250 TH D,

[ & T HH%EE - e (bDWITEF)]
KA A7 7 % —EJE (Hypophosphatasia; HPP)

(A4 FZ 4 OFME]
HAEWR - DNRZRERT D ERM, NWRE - RERFELFM & o EM, BRAR - ERZ
B LT OEM, ERai, ERHERM, BB X OREFERK

® [ILHIC

PR - JEIR - 220 (CQL~7 2 1R)

HPP | ZHLHRFEFE R T VA3 U AR A 7 7 # —E  (tissue-nonspecific alkaline phosphatase; TNSALP)
DODRBIZEVSIEEZ ENDIBEMEERBETH D, B X HHEE THORAIKIESL L DIWEELE
2T 22020067, MiF ALP H (EMEE) OERTZROD ZENARBORETHD 1%
TNSALP OIEMERIZLY, ETHDHKRAKRTH /-7 I (phosphoethanolamine ; PEA) .
t'r U W (inorganic pyrophosphate) , t°U K& #—/L 5'U /2 (pyridoxal 5'-phosphate; PLP) 7%
DESNTITHERNICERT 2, FRAKRSEEREETDIERNBZ VD, HRAKREEBRZ TR
FTHERBIFET Do AARIZI T 2 HIEROFIEMEIE 150000 A 1 AR L HEE S LTS 34,
i DIFTL DB AR T, RZWOREFDFET D ATRetEN & 5, Fl-LCEEE OBV L) R
ROBRIER A R L, B, 6 DORRFE (JEpEMEER, JHEH B, LR /N
N BBR B IS ATV D0 S0 o bEH ST 5, B HM X i T
I, 2FBFORAKIL, RETOER, BHmOARELR 2RO 5 (K1), TDIEN, TVt
BV T SAMUE, REINAR, o RN % e EofERE B35,

HPP /%, MiE ALP & MEAE 2SS o0 EHE & bt U TIRF LTV D 2 &I Z ., BRARIE RIS &
OB X BT RN ZW A RETH D 27, MEEZ W O 72 121E TNSALP % =1 — R 9" 2 ALPL S&{x+ O
RTINS AER Th 5, BEFHER T EEMBSEIRMERETRFEEE K7+ 27 72 —F
iE O B fee AL IR IR A 1) 1 7o BLRE R B IR UM AT ) BEIC K > TR EERRESI N TEBY (CQ2
Off M R) BN, BHEERE Y —D Web A FTABRSHh TV

(http://www.nanbyou.or.jp/entry/4565) , % 7=, GeneReviews H AFER (GeneReviews Japan) @ Web
HA NOEHRESE L7725 (http://grj.umin.jp) .
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HPP (% ALPL i&fnF DOREREIE R FRIC L - CHl & 2 SN D, ALPL 38 a3 1 FYe o (K5 e

ICAE L 12 D7 Y N ENTWA HPPIZEIT D ALPL BRI 2T 7 V) 2B D B,
ZLFIRBUVABRETHLIN, HEDORIKSLHAIZLD 7L =L 7 NERSA VT L — 0K
B A ha BRI EHFET D,

H AN HPP JEFI TiX, ¢cDNA @ 1559 F B IZFH YT A T ORKELR (¢.1559delT) & . FH
RBAIE RN D 32TFRHD 7 2= T T2 PaA VI EBRIND p.F32TL AR OB N EW S,
FEIZ €.1559delT % — D7 LVIZAE T HHRIFE X B ARANO —RERIZIVT 1/480 OSHEE THAE
THEREINTNDS 3,

HPP O PR EHEBIRFRICB W TR, BEIIENETNDOT VIVICEB R ERE2HT 584
ANT OFEASEN BN Z W, BREOMBITZ T OT VILORIIERZAT HIRKFE T, MG ALP
EDIK T 227, %l%iﬁﬁ@fﬁ%r#%ﬁ%%éﬂ WHEIXMERTH D, —J, ik
%F@E@h%MTLML IRO LN D FHIAKEEERFERICBWTL A7 LLVOERDO S
THERZET 5 V2, HROKREEBLEFRTHRESINIZEZRON S O >N TIE, FIF v b
IATATVEREET D EDRHR I TND 1S,

PNy

Ji5 BE
HPP O HHLA 72 i BB 1T B A R L E T 5 25, TNSALP OFEMEE T 2ME A KA L &2 5 & i = 98
FIZOWTIEEEBRICIEHBEI N TWARWS, BRI aT = A RTEIN T R EnD
MRS NDEEEIZHNT UL - Vo ZRLETDHIXTIN(ERE)NEET D2 LICE D AR
S, RELZEST D, TNSALP IZTAKILIHEWE Choren U VA ST 5 2 LI L0 M
U VBREFEAT D EA IR Y VBRI E M O S e B N afiz & 2T EnD,
FEE/PRN TR SN Ve AT T AEREREIE L TS Rax o7 & 4 ME2ERL, 2
DA FaxyTRE A4 FinaT—7 Ui EicikE+ 25 2 & Talkiba ] fé HPP (2B
TlX. TNSALP OIEFMEKFIZHES B U V@ﬁw*ﬁ%%)ﬂﬁ@ U UREOKTIC . KA KL E
kT EEBEBZONTND, BAKILEE Dﬂm@ﬁw/ﬁAw*ﬁ#%f%hétw L
/WAmf$mﬁw/?AFf%T¢%Aﬂ%60

F7-. HPP IZB W TIL TNSALP DiEHE TFTD7-H, BX I B6 D~ THDH PLP nHEY K
F % — L (pyridoxal, PL) ~Ofii U b2 E S 415, PL ITHIIRNE 2 81 T & % 7% PLP (3i81H
T&ERWed, FHRMRERAE X I B6 RZHRELRY, TWRAZSIEEITEZELZLNT
Wan

Z

BH - R (CQ8~21 B HR)

PEX., HPP X9 2IRWIX, BIEFNIZHB T D FRAET WA, @AY T AE, 78 ED
FEIRIZ 69 2 SHER LS, WRMEE AL SICE EE o T, L LR LUT4HE, ALP BEEM T
W (T AREZ—PT L7 7) BB S, HPP ORI R E < Eb Uiz, 2012 4EIC HEIEFN 6T
B ARIEHNOIRBRIZ I 2 BRAF 2 BN R R S 10, B X BREICE T 5 < 2HELLOFR 72k
RO LI, HARTI 2015 FICARIER OBERTED KR S iz, 2016 FICRE S 7o [FHEE
HERBR O BB EIC LT, TARE—ET L7 72 EENT-BED 5 Mo 24EFRIT



84% CTdH~-7-, —Ji. HPP O BRIBEFRAEIZB T 2 WIBETO 5 BIFAEGFERIL27% THY ., T A
RE—BT N7 7 IREDEmM TR EKET L ENREINT Y,

EB RGBT 7 AR S — BT A7 7 ORGITHES FERG L LTI PR,
FRE I ENRD BTN, IR E ORERRIZZ LW EHIE Sz, BN TER S 7z iR
Bz T A GIER 71 B 60 FHZRIER 2D bz, DO ER b OIXES IS TH
Sfz, BEREESLRLLT, TARZ—ET LT 7OEGICLY ., I LOF~DMNINHME
HEINDHTD, BRIV T LAMIERSLDONDZ EX3HD 12, EMMICIIEI VY U MEEZE=
Z—1L, BEIGL T, LT TARLEXZ IV DDOMEEITI ZENEDOLND, TWVHNASLH
BHER 72 EOBIERICHT HT AR Z—BT LT 7 ORERRLEEBEOERFE(LIZOWTITHIED
EZATETUANRL SHRORFVPLETH D,

1 HPP A D X #%

A. JEFEMESER HPP OF X e, HEF., A, EEBELZ02TFOE LWEAIK/IERH Y |
EEFOERLRD L, BRI DIRHROREGREZBD S, MEN/hS < PR REE MR
Th b,

B. JEEH R HPP OF X #i4%. ﬂf&E ABIZIFE A ERDT, BRI REGL S v, REF

DEWERD D, & EITHEKRERD



e CQ—E

[GER & 21K

CQl:
CQ2:
CQ3:
CQ4:
CQs:
CQ6:
CQ7:

B4 % F ]

HPP TIEEGRBFAIZ L0 | JERLTRICED LD REZENDH 5,

HPP OHERE SN D2 W HIEIZED L 57 D,

HPP O EDHEIZIZED L 97 b DR H 50,

HPP (X ED X 9 g v N7 Ut a7 2 0,

HPP D g « RIRAEFT RAZIX E D L 5 BN H 5 0,

Jie VR S I MR A 1 HPP O R 2 o T 12 B D 72 D ITHESE S 41 5 0,
BAR TR AL HPP O i 52 W0 B JE B 8 O 72 O ITHELE S 5 2,

[1aHE & HLIC Y4 % FIH]
CQ8: ALP B fili FRHEE D Jis D FEHE [T A0 7>,
CQY9: ALP P & A Fo I 15 D 20 B E I HELE S 41 D 51T D,

CQ10:
CQll:

CQIl2:

CQI13:
CQl4:

CQl5:

CQl16:
CQ17:
CQI8:
CQ19:
CQ20:
CQ21:

ALP FEFAHFREIEIL HPP O M THRUED T2 DITHESRE S 50,

ALP FEER BT A E I BN B W T HHER I LD 0,

ALP [ F A FE P15 1L HPP OB ZE B #ES RHE S OSGED - DITHERE S 2 ),
ALP B#E M FEHEIEIT HPP OEBNEEE D UGE D 72 DITHELRE S 41 5 D,

ALP B REIEORBIT A LRI TH D 2 L BRHERE I D ),

ALP ¥ S5 FEHEVE OIS PN ZIR B R B2 T LIS D h,

ALP B SEAH FE WL O RIVE A SCRISUS XA, £ 72, 2 Ot T 28 HESE S 5 2,
ALP BB RRIE T O = 7 —TH B ITIXI 8 HELE X 5 2,

HPP (Zxf L CE AR AR R — MNTEER L 35 &0,

HPP 123517 2 1T W AVANT T D IRIEIIIM 3 HESE X 5 2,

HPP 12351 2 @ V3 7 A MUE O BEOTRIE O 72 DITIZ T B HELE X 41 2 D,
HPP (2B W T A 72 7 4 b —CIRE R HELE S D 0,

® CQ LfE:n

CQ1: HPP TIIEERFHIC LV | JERSTRICED XL 5 REREN & D),

[HE4E]

HPP (3R A IR0 TAE TR 23 o 0 | S, 6 LIS S LB, ARIRIC X 0 572 AR IR D317
fE L. AN EIER LR O LB TBR AT O R T IEEM TR AT R TH 5 DICK L,
MOFROEMTRITBRIFTHD, (EHEIL—F 1, ZEF XLV B)

(A ]

HPP |ZFJEAF P ESE AL ISR AN 0 1@H . A PEWI EER (perinatal lethal form), J&PEH] R%



Al (benign prenatal form, prenatal benign form, % 72(% perinatal benign form & FEIEAL %), FLUEA
(infantile form) . /) Y& % ( childhood form ) . J% A i  (adulthood form) . @ [R J& !
(odontohypophosphatasia) @ 6 JRAIZ /3 FE S 412 1314, JE PEW] B RS 3E pE R E R & Fod S b
Babdbd, HIWHOFIERY & FAER, FPHEE TRIOORT W35, DIENIEESNEZ — 5 L
RN SRR IO B AL T WY, 4R, EPESIRIE Th o Th A Tk B A7 8 pE ] R
DIFEDFRIC 72 o 7c Z &b 10 R FE A 2 J5] E ) dE AR & Jo) e ) RAMEARLIC IR L 72 6 il 4
FRHOWOND L)oo TETZ, 722 L, BRMERERSE (2015 FEMR) TIEE7ZHEEM
B & BR R A DU CTIEFL# 23 72 < | perinatal lethal form, infantile form, juvenile form, adult
form L FRE SN TWD VT, EES BRI, HAERIOORIREERRE R S TEERESRE S
5 Emn, FEEETIE LIX LI benign “prenatal” form & FEIXAL S 10, HPP (ZH W TIHAFERIIZ LV
7 DIERPAEIE L, BB Ch T EEMNFEEAITIZIE M, IR EEN T T2 &
B Z LTV D, 2016 D Whyte © O I K AUE, 1GIEN TR o T2 B PFEREER 72 L
LR DOREG] 48 21BN T, T ARAELFRIT 42% ., 5 FEFRIT 27% Th o7 1, OFRRL D A iy
THIZEHTH D0, HEREESCATTEOE (Quality of life; QOL) (2824 KIZ L H 5 A 0HEIT 4
TORMUTEIY 25, 2017 FITHE S 472 38 £ O A HPP 2 %f 5 & L 7ot 7 BB E 2
(ZRBWTIE, BT 39%I2, # 0 IR 55%I2, 0 IRTHRMD? 61%I, EERB
TR 25 11%Z, BRHER DY 47% 12780 Havic 18, £/, BERRFAITERN T, MAEIC S A4 —
N—=TF T HRODLH, WIRFHEIZ GBS TOTIERD BRI EIERZE TS L, RiEFIz
RN THZ b D 15,

#& 1. HPP OB & 3GERF . JEdR., T4

I FEE B HA JEAR « T4
BHEOFAIKALEEE, BEAREAZE ., MR EE
G i A . ‘
gfﬁfibal) e 2 351 ~ 395 2 2 B 3o B6 AT LA
BEMTb R T E R T
FEM B | e e pm B o
(Benign prenatal) WA~ RS A TRIZRAT
HEREE, < DHEEEL, Ly T A
L LA/ LS R SRS R A
Z n’f;ile) W6 AET B
' TRIET DI T HUE. 5 50% L IE0E 284
BEIE D 72 8 BRI B 1=
sNETRY Kt 6 » H~18 mAk | IR IR, < DR EE L., BRAEEE
(Childhood) i Afn TR BT
T, BEI. BEILE, BEERKT. &
DN R MR, . BAgide. Sa9E. sEAHEIR.,
(Adult) 18 il i 149 JE,
T % BT
S B Fopl AN, s EE R & ERITHE O
(Odm:'t; EEIT b 70 B PED
ML R




CQ2: HPP OHELEI N DM HIEIZ ED X 270 b DMy,

[H#E2%]

HPP [XEEIRAEIR . BB PR s K OB FERAETFT A b2k nsd, g7 v VR A7
7 4 —¥ (ALP) {EMEME O FIXEHEZRFT R CTH 203, FEl-CrERNC IS U7z ZEYEE & el 4 2 2
BN D, WEBM O DX ALPL Bin TREZ1TH Z LRI ND, ER7L—F1, =
EF v A Ll B)

[ iz ]

HPP [ ZEGPRAEIR, B AR FIFT A, L FREFT AL 2K S, < 29, BEILE. BFK
NARJEZR E OO RE & OB A BT 5, MG ALP IEMEE DR FIXEE 2P R CTh 523, Flin
OMERNTIG U7 FE Yl & el L2 < TR S RWn B, £72, EEEIOHEIC XY, MK ALP &
ENFIR T 2R 2 L 2B T 20ENH D, ALP EOIK TIL HPP UIAMC b | RERE, digh
KRZ., 7o 7GR, HEHERERER S EIERFRICHEI D, TNDEHRNT D
ZLHHEETH D 3, HPP [TV Tid TNSALP OIEE NI 5 7=, R+ PEA IE. ML+ PLP
RETOID 35, PEAIXT X VBOTOHBIZEHEENTWD, PLP IZE X I B6 O —Fi T,
WA TIE—RICRAE SN TEY . HPP OZMICB W URER S W EEZ 2 5N TWS, L LN
b, BARDHAESIMTIX, BX I B6 HOMEZITIEE, B VBl THrOHET L0,
PLP & BV R — L (pyridoxal; PL) 23X5T& 72\, B LU CiL PLP & PL % XA L 7=l
ENTOILTWS, Bl Ut ALP OFEE TH 523, HIEMBI R S FLERIE H TIER iz,
HEVZEICHOHIL TR, HPP OMEEZKIOT-OIZIX ALPL Bia TRRAEZIT 5 Z & M HELE
S B, BAEICEBWTTIMRBREH & 7eo T 5,

JE A G788 T A ZE Al B B EEE PER B SE IR ZE 3 TIR T + A 7 7 & —BIE OB A ks
PRI AN 72 SR BE R O RR B BE (PR3 - KA ) ICBWTRE L-2liEEE (Tis
M) A, #ERNE MY # —D Web 4 F TAB SN TV 5,

URAR 7 7 & —BREDO LW KL UE)

FIE R
1. BHIRCEE
BHM X HBATRE L THEORAKIE, BEEOER. < DIRkkOF @i NG
2. Fok O BHIMLTE (4 AR O ML)
ES S
1. METAHVRAT 72— (ALP) EBEV GERBRIOEFMEICER © &Mk OFEE R
EFECHET DR, REHMO/NEOIMmE ALP fE25 300IU/L K Th 254 1%, AIEZ

B O WMENDH D)
2 ERTRIN

. B4 I B6IKFEMEIT WA
2. VURR &G, 2

ZE AR



1. RPRAFZH ) =T I00 LR (RPT I BOSITOHEBIZHD)
2. e Y UEREO E5F
3. ILIRICB T |V T A ME

BRFEH A
1. MeEZWr, WHZWr O 7= O ICHBRIER 2 ALP (TNSALP) Ein & 4179 Z &N EE
LW

ZF A
1. FIEE
2. WEE O IMIE ALP fE DK T *
R BT, BB kD ALP D72 ALP ER EH9 %

ZWroH T ) —
FIER 1 2Lk & i ALP fEARAE DS & 1V IEANE 2 86 W5 T RE 21TV EEZ R %
(Definite), & #7255V TiL, Definite il & %5 &35,

CQ3: HPP OABHEIZIZIED L 2 b DR H D),

[ HELE]

HPP JBF B WX, B, BEAE., MRS, TWihlA, BHEERERHmE. & rv v
AMIE/ S B V> T NRAE, BATtEA KA, FLth BRI 72 E o swAER ., R, EE EE
WE7p & xR AIHEEZRO S, (R L —FK 1, =857 AL ~L B)

[z ]

HPP ([ZBWTIE, FlIISCTUTO L O RS E S EREIMELRD D 191924, FREELER O
DT RSB, PR R. MR, BWIREGR R L BAMERRIC b ZRAER 2 AL T
B O L RHERES° QOL I B2 B LIF T,

% 2. HPP 12817 5 & OHE

£F fim A PHE

W~ | B BEE. MEER., ERAL, FEREGEYE, WA, HEEGRE R
H A, MRFNAOHE, mALY T ME/SRE, BAIKL, REREE
/N B, BEE. B, HPUE. BE&R, BT, EEREEL, KRYE, B
7% L GEBN S RRIN T B IR REIR T L B F AR TE B {E (ADL; activity of daily living)
PR FLo RN . REEE, RS RS, Tuiha, 7 U EFB,
BV T AERE ., B A R

fifc A B BEI. BEILE. BEEY. BER. BE. KE R, HiPE. B,
KT, (A% E, SRR, SRR T, JIAREEIK T, ADL EE, KA
Ve, AR, BAK b, BRSA. Bk E




CQ4:HPP (ZED XS R EHML U MU A/ T 50,

[H#E%E]

HPP BT 28 Al X SRAIC B W TR, FRCEEEICLY  SESERBEOF AKX
fbhEdE, < 2FEE 2, B8 SR EAILER, §2F., 5. ek EOmRERD 5,

e 7L — R 1, =EF 2 ALl B)

[z ]

fE VA ~ /N HPP B IS4 2 B A X fRAIC RSV TR, BREEICLY, SEIERR
FEoFAIRIGIEE, < 2T 2, BER., RE 5 O8> i O FERIK A KL EE (tongues
of radiolucency) 72 & DT R A 779 1325, JEPEMIFEIES] Tix UL LITREPHEE 1T spur & FEIEILD
FHRZRD L5, RUFERTH-TH, BEFICLY XBBIZIIERNHD P, F7-, HEEFHES
AR, BEDEA X SR A CHBEREELZ 23556055, AHO HPP BFIZH W
T, BHM X BRAET, B, WERRRPEE 0TI, B EYT (Looser’s zone) , F &R
KRB EIr7e EOFTREZRD 5 132,

CQS5: HPP DIy « FRARAE PN RATIZ ED K O 72K 4D & 5 0>,

[ HELE]

HPP EF 2BV TI, Myl ALP WG PEME 2N A E-CPERNT I U7z FEUEE | bhlk L TIR T 2 /R 97, IR
i PEA HEHECHf A PLP fER T 5, £/, @A/ U AIESCE DIV T LRI Z T 56
Nhb, HEISIL—R1, =EF LA L~UL B)

[z ]

HPP & 2BV TG ALP fEAME T A2 /=9 132728 3@ & o Mg a CHIE S 45 ALP fEIETE
PEECH 5, MG ALP EOEEMITFER-CMER TR Z Z LICEE L Tk by, £,
TNSALP OHE T 5 PEA, PLP, B 1 VU U0 S VTICHENICERE T 5720, JRY PEA i
el PLP E728 L5F-Z r3 132728 PEA LT 2 VBRSO OHEBICE TN TEY ., R E O
MO dITiX@E, 7 V7 F=VRETHIEEZIT S, PLP IZEX I B6 O—FE T, FAETIX
L L TORENMTOLN TS, Er ) VBREEOWEITHEHBENR S, HEDIiTbh
TRV, £72, HPP BEICB W T E~DO I LT T LAOEBBNEEINTWDTZD, Ly
U AMAERE VYT ARIEZRTHERS D 1,

CQ6: IR E W MAE L HPP O RHZIMC TR U EDO 2D ITHELE S5 ),

[HE4E]

Jig VR F R AT K D RIS HPP O RHIAHR « TRUFICHORBD LB 60, HRSh
D, T L—R1, =BT AL QO)



[ iz ]

JE P A S JE EE ] BAMERL 0 HPP CiE, BRI FRRE I CERAKILEEE., BEFOERHEC
BN/ AETHY . BB A TH D 162, FRICEMER HPP EFICH Wik, RHIZHK
DEINEREN AL L O TREFIZORN D EHfF S, BIREFEREICIN X, FEREOHFES
WE O ALP K FIXEERER E 2D, EREEHOEEICB W TIE, BRA ALP OFED
72T, IMiE ALP DS FEATIRIF L 0 b @2 R T 2 & 2 RTICB LERH D 2,

CQ7: EfnTH# L HPP DO EZ WL EIEEHIE DT DITHERE I 5 ),

[HE5E]
BL T HAIT HPP O EZM B 7ot ) V7O IN D, Bl FREICL D E
JiE ) 7E O 1E e _i@ﬁ#%éo(%%7V%Fl\it7/vawB)

[z ]

mwu\ﬁ@%f%nﬁ%%ﬁkxﬁ%%\$m3#ﬁ%ﬁ# ZWARETH D, Lov L7
EJM%MP@@&TiE@&%’%éi@i@r WZHED 7o FEERZ M & R Y A7 Tl

Bh oY TDRED 1AumLh%ﬁ§ﬂ%Hém5””“

JE P ) AR SO L @%@Eﬁ@mw&@ . EY RS @ﬁﬁ%ﬁb W7 LIS
%ﬁ#éo~ﬁ\mﬁ@ AT PR R 2 & OBER HPP [ZB W Tlid, # kL& n e
RERTERIIMZ, HREFEEERBEERXERTEROEET D, o T, Lm%@ETHT
LIV DI Wﬁ%mwt BlTiE, B%, BIETHHLZERTHIEND, ZOX )T, EBTHKR
BEORERNL, & HREITRE O TRINFAIGETH 513, HL@&%?&%%@“%FW’C%OT%F
WOREIZEZEZRODLIGENHY 2, BETREIC K D EEEHEOEMMEICIIRANS 5,

CQS8: ALP [ 354l 7o #E5 D 3i bis D FEHE (T AA] 2>,

[H#E5%]

HPP [ZHEE L TWDH Z EEFET, 22D, TEREARTHL Z ENTRISNDSLEITIX. ALP B
FFIFIEOWIS L 72D, it EMmTHRBARIFE ThH > TH, BIERSCH KT 72 £ HPP 12
ESIERNDTFET 285G, BEMAPIEICZ 2UEENPHIFFCE IBEOMXIREIS L 720 2
5, MR L—FI1, TET AL C)

[z ]

BA~OBFMEL SO ar B b ALP BERMRIET AR Z —ET V7 7 O HPP BF T
TDAEIET, 2012 FITHRONTHEE ST 10, 0% OEBEILFETRBR-CEM S8R AR T,
DAETIL 2015 FFICAEKF OBIERFE N AR I AL, A R Py 7L 09 ping TR LA S
nic,

ALP BEE A FEIRIE 2T 5 72 DITIL HPP O [EFER WIS ZH T o 5 3, 17 ALP O T Idkk ~

9



RIRRRICHE Y T2, TS 2SN LA TidZe b7\, ALPL & s 41T HPP O EZ WA
HATdHDH 34, 7217, ALPL BIGFICERNH->ThH, HPP BEEZE THD LITB SRV L ITiE
BELRLS TE2bwn, HROEREEELRENEZRTEROLE, BEOBIT ALPL D—F5 DT
VIVICERZEBET 20, @FIERZE I RWREETHY . BEZ TIERV, REFTH-T
b, BRI RSB E DIEIRE LY AN D D, ALPL Bz ICER 244 L, 7»>, HPP (T
BBTHMERGEE R T HEAIC, HPP REE TH D LElians 3,

B35S HPP IE$%T§)5 EMMFEETH Y, 2o, FPEMEERCALEM 2 EEGTHRART
D ENTRINDSGEITIX, ALP BEREM R IE O @IS & 725 1, £ DM Th
S>Th, %fﬁr%’mﬁﬁﬁ&?iﬁ& (2 & D IEBEERES QOL MK T L CWAEEEIX., BERMTEIEIC
K VIEROBGENHIF T, FHAREISE R 250 7, BIRER CTIHFEOE S IZEE 3 2 B 72 &
T2 <, flx DIEFIZHONT, WIFRFSNDIEFEIFR LV R ZEWATRET HXETH D,

CQ9: ALP P F il SR 1L DN FHE IS HELE S 4L D FF IR D,

[ HE5E]
HPP (Z%f3 % ALP B354l SRR E O sh B 0w BRI R 0 F X BT R OUGEIZ K S\ T
Nz, JHE7L—F1, =TV AL~L c)

[ ]

HPP (2%} 9% ALP BEEAH FHIEDOZRIT, BRIERSE X ST ROUEICE S THIE S h
B T3S B OFHMIZ A e A A~ — T —%, BED & Z AL L TR,

JEAPESRFLIR NI B WD T A O R | FFRBERE D UE | BIEIR D E, R E OB,
WM EBI R EOLE, TWiADary e — L2 LIk R EHET 5, /NESIZE W T
HERREOUE ., BIEROUE., MEOUE, HMHAEHREONE, BAKMDOTFHHREIZLY
MREHET D, AINZENTIE, BIBEOLE. BHEEHOE T, BEHhoBd . FHAA
RBITOWER LI L VT 2, R TOEEIZIBN T EAS QOL DRl b HELE S 5 7113,

T X MBREICBIT DL 2RBEELOLFICHONTIE, < DIWBEIEEDZA a7 ThHDH Rickets
Severity Score (RSS) <> Radiographic Global Impression of Changes (RGI-C) 23\ 541 TV 5, 1HE)
FERERIAR I DWW TIZ 6 pHIATT A R R ENAMTH 5 111235,

CQ10: ALP Bl Fe 1513 HPP DBy TR EBED 1= D ITHEE S 5 My,

(427
FREBTHS 2 L ATHE N5 EEH TR, FLIAICH L TIE, ALP BER R FORIEE 1T )
LR AR TREGERANICHIETE MR SRS, RS L— F 1, TEF ALV B)

(]
Pk, JE PEW B E AL TIRIE 25, TR AT AI s %QT 0)71&543 RHNIFET LTV 22y,
TARE =BT NT 7 & T ALP BEFRE A FE L OB A I OFEERIO LM TR ITHK
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#ZLOoOb5D,

EFRHEFEEBROF 2 £ L D72 2016 FFOGHTITBWTL,. T AKRE —E T VT 712 X D EE#EM
FeIRE B 2T 72 37 44 O JEFERAEIERL 72\ ULV BRUEF] (GRFEHI o o fif 2.7 ) OAFHIM %
A8/ DIIRIFEDO E A N Y v ay ha— ARl i LT\ 5, SHERFOAEFEIT, B XA N L
a2 ha— LBED 27%IZK LT, BERMARIEEZZ TR CIE 4% skEL TV, £/, &
ZRY ANy ha— L TIERE I AN TR AR A2 Z T 7 IEG O 9 B 5% L NAEFEL RS
T2DICKR LT, BREMAIREEZIT I TIXT16% N AEFE L, £D 9B 75%1F A TIEWR & FE & B
TETWE N, PHRARBFHICENTS, Bl 7222 Wk X ORI R E O BRI MIZ L v
N0 & B 70 & ORI 2 B3 2 W O BAECAM TR OUGENHIFF T 2 13, REICBT
% ERI FE BRIV TIE, JREBRAAREIC S A OBEN AN LR ERZ . 3 4 OBENBRIEEY
EZT TN, TAKRF =BT VT 7 OEHIZL D 26 CHERBEREN S E L, 3 Fl TIEMEN
R—= NP AREL 7257 12,

CQI1: ALP BRI A X B EM BEHEAIC B W THHERE I N D D,

[ HE5E]
JE PEX ELPEAL HPP I2xF3 5 ALP BEZE M FEIEO B/ IMEIC OV T, B ATldo e s o AN
RN, A% IERNOERBEMITIALETHDL, HLEIS L —FR L, =T8T AL~UL Q)

[ 5]

JEEM B YA (prenatal benign form) 1, HAERICEEREZ 2T 508, BAKEEXIZEAL
2l EMTPRBHFERTH D, HAAN HPP O CTIREbEAISEE 235 < . 1996 FEIZ & A DIE
B ST 37 AR A EBEIZERM I N DIZE -T2 D1F 2011 FITRE SN2 Ap IR
9% literature review LARE T 25 10, BAB IR INEERKRE R EIC XD HARI OB ATETH
HEZANE, AIFRITHREETIX “prenatal” benign form & MEIEND Z L3\ 16, JE EER] B R
(2K 9% ALP BRI FRFIE OB PEIZ DWW TR, BIRES TIEFR S RT3 72 STy, A
AT TS LIE LIXAER E’fiﬁ@ﬂﬁ(%% L, F 7o, BERBIC S IS VER D D
FRIGEUZITVEG £ TR & 272 10, 51, BERMIILENATHI K OFEMATH] 2 SR L CTHF
W o0ERD D,

CQI12: ALP B F R %1 HPP DEHE B R A RYM A D UWEO - DICHR SN S ),

[HE4E]
Bl AUTlE, ALP BESR Al FEEIE DY HPP OB E B #EE RHIES I KIZTT BTN TH D, (HE
WL —RKARL, =T ALl D)

[ s ]
BIEM HPP IZXf T D57 AR —BT NV T 7 DR ER LI RHVIOmIZBWNT, 6 » HETOD
BT, 11424 CHERBRES R ZROILEMESINLTWND 10 7~12 » A B OIEEN
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ITONIZ 10 IOV TIX, 205 HA44LPHEFTHAFIESLZRZ L. 240 FiFEzZE L 10,
ZDOZ D, HPP OEEEHAE BHEAIC O WTIL, TAKRZ—BT L7 712 L HEEEM TR
FEIXLE D RN I VAT REMEA E N, FeDNE T b7z Sl ek R E A B IRER I BV T, 0 %
N5 34 ETD 1340 HPP BRED H b i K 868 H DOIGEHIM P ICHEE B RS RmA 2~ L
TIEFNZ24THY, 96 1 LITEF EOBREENRB I 2, TAKRZ—ET VT 7 DIHE
A RHEAICRIETEEBICOVWTHER ST 2 720I1I21%, & 525 RIBEIR LIER O RN L
HCTHhD,

CQI13: ALP E#E i o 151X HPP O IEENERE DU E D 7= D ([ THELE X315 ),

[HE5E]
ALP BEFR M 151, HPP IR D EEEREO L ED - OICHELE I N D, (RS L— K1, =
EF 2 LUL C)

[ ]

HPP D /N (6~12 NS5 SAEMDO T AR L =BT V7 7 512 X DR SR EDL)
REFELOTMLITBWNT, 6 2FBAITHREICK T 2 BTHBEOER, EEEREOFMETH 5
Bruininks—Oseretsky Test of Motor Proficiency™-Second Edition (BOT™-2) O A 27 O, B {KH

WIS 2% /D QOL D F5EETd % Childhood Health Assessment Questionnaire (CHAQ) @
?BFE@E%Z%#% DT Z ERME S TWD B, > T, ALP &M S L IX HPP FBE 2B T 5
HEERER T 2zdE T2 2 &S d,

CQ14: ALP BEE M AIIEDOBMBII T LB TH D Z ENHER IS M,

[#E2%]

JE PE W EEA LA AL D HPP DA, A TR 2 8ET 27212, v M iy B B% 56 4 7o i
BaEGT 5 Z E0NHELES D, MFRERENSET 5 F TITIERERIN 00 . 2O, EHiEHE
EETLGALH L0, IR RIICHEREM T LG T 2 2 E BRI NS, (R L — R 1,
TEF A Ll B)

[z ]

CQI0 MIE Tt L= X oz, EBEEFREBROMSERIZEINE., TAKRY =BT LT 712X D%
fﬁﬁ%@%xTtﬂ?%iﬁ@@é%iﬂmﬂrW@Sﬁﬁ@iﬁgﬁM%f\ﬁﬁﬁ@tx
MU v ay ha—nd27%Cxt L TERICHE L EMEINTWD I, o, BaAKko®
B TIERASEE D oE U, BERMAIRIEZ S 0 2B CIE N LI B % 52 1 72 SE ] 0 76% 73
AL, TDOIH T5%IENTMEREEAZBE TE T\ 1, 7272 L, BAIKIEOSEITIZRER- A
DIND T2 IRFEBIAAIRE IR S B A B X 22 o T EFI O TP 1, 1R B iG RS FEL R RE 2
AL TR N LR E B 2 B U TEF A ET 5, o T, EMTHRAREB X LN DHIE
BUZ DWW TIE, BERMFFEORMIITTRNRER TH 5 Z LR RIS, Rl 22 W L OEE
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FAHFFIEO RWIPARIC L 0 | B PIRIR 2 9 2 WM O A d TR ODEDHfFTE 5 13,

CQ15: ALP %324 SEHRIE DI E - T IWHITRR R RIS 2 RE LG D0,

[ HE5E]
INET ALP BB HRE T AR EZ —B T V7 7 O Ho&a L 1BE R ET 5 BRaHIm s 28 7
<, ZEF U RICZLY, RS L—F2, =T ZAL~UL Q)

[ g7 ]

FIEFNZBN T, BAKIERESICLET DHOT AKRZ =BT V7 7 OWESLH IEIL, JER
EEAAIED LHEIND, EROLEZSCBIEFIZIEWTIL, TAKRY —ET7 VT 7 2 HEE
TeiXhlr CE 2 AR EDS B 5 23, HESCH W SRR RICKIET B OV TIINETHED
RS TEbT, TET U RAIZZ LV,

CQ16: ALP B Al FE ML D EIEH LRSS Iy, £, T OMISITIITAHELE S5 0,

[HE2E]

TAKRL—BTNT 7 OFGIZED | FHEHAISH BT L2 RN 570, [F—HHAAL~D
FAEES 28, S 2 ER AT 5 2 EnHERESh D, £, MEILT T LMERY ME
WEBTDZENDDT2D, E=F ) THETHZENRHERIND, R L—R 1, =7~
A L~ Q)

[ fizi]

TARZE =BT NT 7 OREITLY | FEHMARG GLEE, 8, £, BEE KR, B8,
FEHT, FEE, BER L) BRBLTLHZERME SN TNDHOT 1935 [F—HAL~O KE TS %k
L EREA A ERIEE S L 2 LRI D, B OENZRGT DRI, EHOFIECHONT
BEEEDICHETAHZENEETH D, EHO 15 5L ERTIC A, T BEEN ST H LT
FIRICRT Z & TR R EORFTISOERETIK T 5, 72720, WEENSH LA 7L
RPN L T by, TAKRX =BT A7 7 OFEIZL D, BE BIE 5
FIREAE, B, B R, 7T 7 4 T X —ERBNL LA L H D0, BEOREL B/ IcBlgl L,
ZOX RIBBEBEIENRD SN AITE LICEEZ R L, @Y RAEEZITY T, IBRERAE
2, MDA T AMER) VMENE#HT L2 E08HDHOT, MiEALY T LME, VU fiET=H
— L. SEIS CTHIEERIT O 123, Elo, BREMABETICT AR —ET L7 71T 5F
FPUERN IS 2 Z 08 H 5 35,

CQ17: ALP BEZE M R E T OF = % — I B IR 3 HESR S 5 P,

[#E2E]
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HPP (2% 9% ALP R AFIETICIX, Ak Zas T =4 —FT20ERH 5, FiITit
UT, A7, B XA, MERERERTMN ., AR OF M, JhAOEEEE OGN, £1EDE
OFEAM, i FHIFEAN, AT KA O A EEOREN 72 A2 EHIICIT O 2 E N REIND, (HERES
L— K2, =BTV AL~LC)

[ iz ]

HPP (2% 3 2B R M ABIERICE=F — T REHECFHIOBEIZ DWW T, £ 7R
DRI TND XN Z RN, 2017 FICERER 72 =% A/N— MRV K DT A X v A%
SNTEY 7, BEOFEERIZSCEEFZNT -7+ —7 v 72 HREL TS, ElbZE
RASE X MRRAEICI A, MERERECRE ., WA, EENEE, ST, M. EIEOE R &% EH
FNZFHE S 5, £72. ZomX TR, AMFimAmEE & LTE, M ALP &M, PLP, ' r Y
VR, R PEA, BT v A U UEE, PTH, BREREREIEE, 7 AKRZ —EB 7 L7 7 Hiihuk
7R ERFT TV D, BUBRFRICIE, BHM XIS T, FRIESCHA TITEEERE (DXA)
AT 9. HRHRYRHM ., ARCENE R & D BT Kb DA EEOFHN & LB L A D, EENEEE O R
21X 6 B TR 72 E 51T 9 WA QOL ORI E MK ZEH T 5,

CQI8: HPP iZxf L TE AR AR F— MENIEER LT D& D,

[ HELE]

HPP [ZBWTCEARAR R — DRI EEH KB EEINZHEMEELLEOET > A XZ LA,
BIER O EITHE CE WD, BEZBIT A Z N HEREN S, RIS L—F1, =T
Z L~ Q)

[z

HPP EH BN T, EAR AR — MG RICEIERDE L, FERKREE e -
72 & DIEFIRE PN EIAFET D 3339, L LA S, HPP 2AIEEE KRB B I 5 IE OB IK T &
720 D B0E S POV TOREFIR R FEIC B O IS ENRE RN/ RE SN TEBY 9, 2K
AR — BN HPP IZB T 2EEM K EEFHAZNIEDL 0T A FZ LV, —F, HPP
DEFERICH T D EARAR R — FORIIHFHFTEARNWED, HPP BETH D Z EBH LA
LA, EARASR— MREZET D 2 ENHERSN D,

CQ19: HPP (Z81F 2 1T WAL AN X T D IR ITITMI N HELE X 0 5 2>,

[#E%E]
HPP [ZB T D WA, B4 2 B6 IKFHET W ATHY . B R (pyridoxine)
BEICEDIWERITOND R, RGBS HFET 2, HEE7L—F 1, =72 L~LC)

[fiz7n]
HPP BF 2BV TlE, TNSALP OIEMER KON TWAH =, BX¥ I B6 D—FfTHDH PLP
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5 PLA~OBLY VEEAREE S5, PLIZAIIEEE 2 @il T X %23 PLP L@ CX 720 72, X
PIERDE X I B6 RZIRREL 20 WA ZSI ST EEZLNTWD 4, $E- T, HPP
BT VW ATE., EX Y B6 IKEHETVWRATHY, B RFvofh (B K
—IL TR ICKBIBMMNMTOND 2, L LN, ZhEN —K A ER LA & F1E L
B AMOTIST WVNAKOBENLEIL 2556005, £ OBRIZIE, MIEORTREMEL BB T 5 2,
BEBMFRIBICLD, EX I B6 ENPIETEENEINCHONTIL, BfEDE AT
VAR,

CQ20: HPP IZ351F % &l /v 7 L MUE O BRRVE IR D 72 O I 1T 3 HERE S 2 7,

[#E5%]

BEEAFIFIZIX HPP IR B @ v v U AUE ORI 2GR L 7 b, — R e sPERILE L L
TIE, IBAAS T AIN DR ED NS 7 NERGEIIE., ik, Vv—7FRIE, Hrs b=
YOG ENTONEN, TNHIXEEREZBENMIEDLAEEND D120, BRI LEE O
HATsZ enffERRasnsg, ER7L—F1, =7 XL~ C)

[ iz ]

HPP (2B T D E BV 7 AMIE/E TV 7 WRIEDJRRIE ., B A IKACEEISE S B 7 LD
B~OEEDOIKRT TH D 3, 1o T, ALP BERMTBIELRAMN IR b, FEWeEm Ly
U AMFEIZ R T D —RER X ERTE & L TR, IR T AI VT O ED T T LRI
IR, R, V—7FIRIE, IS b= R EOEEMTOND N 4, ZHOITEERE B S
HLHAEMERDH D720, BEMAFEEZIHT L2 ENHERIND, A7 a4 RAIRE AR AR
F— hRIOFE GGG H D08 5, HLEL LT3y, BRE2M4E5 B8, BFict o0
VU LEEBET D Y,

CQ21: HPP IZHB W TIT A 72 7 + v — OIS HELE S 5

[ HE5E]
HPP IZB W CIIH R 72 7 + b —CipR N S n s, HERE7 L — R 1,257 AL~ C)

[fizsin]

HPP IZBW T OE A v NEFRRAEO DIt 0@, BB Z2 kT 47, ERS I
ENTICE-T-FFE, AWELBET 20080 M THY ., LIZTLIZNEREOMEENMLEL 2D,
W, R ANLIE S DA, BEAEFITIIMO Wl b E T 5, EEMO HPP TiE, =F A VEEEAR
B OHHBIEZRD A5G LH D, X BREICB W T, HHE OB 0w BT O IEK %R
D5, KA DOENFRMEL R IABLE bR S TWD 4, L U CIThEREOEE AL &7
Do PWERAERE L WEBEICEI D, BiFEETH o TH, KAWMICKBR IO E CTHW %2 7]
KBNZRAFT Do Lok FWINA I Ui, HERMEOEIE, BEREOHES, RELR~OWE
JEOKTFE% B E L TUNEEREOIESE NI N5, BAETIE, HPP IZxHd 5/ Off
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204E 3 H) I~ T, U TFDO X HpEEET, ZToMOEREZEL L OEME HF I, RS
REFISHAS L 2o T2,

REE—  GEE AR AFget, REHFMNE (T L7 v d v 7 7 =< AFat)
WAL R, BEHENe T L v dr 7y —~aFath)

[ERL D 7= D& 4:15)

KHAA KT A v OIERICE L2 E 4, BB RIE A A AR E R ICB 5 iE et R s
FALRRgE 3 TR A FIA U RELX BIE LB RWIEROBIRR v U — 27 OREE | (BFZEH
HAREL  KEE) kb0 Thod,

[1ERk D% ]
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