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FREF X » E—FEFH -

FAH2ET - 1B321EEIFARERTUE (Secondary hyperparathyroidism)
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P55 5 X2 E (Calcium- sensing receptor)
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Z 8 FARBRUIBR i 1% » 85 ~ B ~ B ARAR SR I
WS 5 i FIREYE o 501 HARMNME BB ER
M ENTEE KR > th e BB (FI52 - {f
FH $52.5 mmol/L f45 £& » b {5 A $53.0 mmol/L
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1. EH2EH 77 A

TEERET 18 1 B Wk i 35 i & 1) o 3 3 1
Rl > JE S 6t i - 8% 17 B 28 3 F2 (Remodeling of
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HH (Reversal phase) ~ X ‘i ¥ (Formation stage)
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I A AT A AR B B R R I T
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of nuclear factor kappaB ligand) * RANKL H f&&
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HE1T M 4= (Proliferation) ~ 471k (Differentiation) ~
Ji¥ 2 (Maturation) 58 R 5 HHAG » EEFTIE 5 Y T
F o S EIH AR IR AT Osteoprotegerin (OPG)
F 7 b o T M S i AR 1 < 5 &I IR AR
JUE > HEMIARER RGN > g EELE
Wi 81 AL 7 {5 I A A A 12 TR T
S R ARG 38 I AR R U A 5 | EE A BF
TEE R B B BE 0 FE R A S 2%
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(Osteitis Fibrosa Cystica) °
(Z) BB RERZETS
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1. il i A A % X3 AH BR Y AR L B
(Biochemical markers)

(IR A AL B > AT LU R AR (Oste-
oblast) [ 3 T4 FI1 & 4 il (Osteoclast) HY 15 14 »
A B A E 2R o [EIR 1 LU $5 37 (Osteoc-
alcin) ~ ‘B #& (16 T 5% 92 B (Bone specific alkaline
phosphatase) ~ Procollagen type-1 N-Propeptide
Procollagen type-1 C-Propeptide » #H{id B AHARIE
T > {5 RS B % T B FE 4% (Formation markers)
5 9% LIS 4 fk 1% % (Acid phosphatase) 8% 5 LA
W 5 W 2 I E 1l 198 1% 32 (Tartrate -Resistant Acid
Phosphatase; TRAP) » & {i I & #Hl AL v 14 > 1505
BRI 5 (Resorption markers) ©

2. MRUG # X 1 7 (Radiographic techniques)

B ARG XOEIE > B 5 It ) HH TR R S5 1
P& R — Se B RS RFE » A0E L T R Al (subperi-
osteal erosion) FIE IR T UK (resorption) 55 °

3. HH& 2R (Bone biopsy) 1 2%
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ORI g 15 L B S 508 K 1) 4% € Jo P 4% {68 ] 1) 3
15 ek A L = S I A R ATl 5 A I A
g R 1R AR A B A A e [ R 5 it AT o 1L i
A5 BCE AR B 52 BB UEAE RERE (Stormal
Fibroblast-like Cell) » {ERHFREL I 57— {li LL
SC R fHAB AU REEE (Histomorphometry) <& Fl|
TMYV (Turnover, Mineralization, Volume system)
SRS AR My R U 2 o AR IR RS Y AR
(Turnover) ~ %) & 1t (Mineralization) #2 £ ~ F[I
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HHRSTEE ) B RIE B F F R I B2
B ARG o B IR R SR i > o 2 T AR
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By WU & 3L F B i > SRk g £
BRI EAL 5 IS S OE RI E WEh #5 TR T A |
RMESSL - Fr UM E R LA 8 & LA B #5
TLRIIRIA o BEREFHEE SR T > BRE &2
BUEALIRER - p B AR o AR i e ~ 55
EEEHEE  ap R th A a5
EHIAE - SRR ES L o 55— T - BRI
IRBRR IR » 5 R S (IR - 85 ~ Wi
ROENEHE » SRR, ~ BB & - FER N
g R sk o B DU &l ORISR =i > 85
ot ANEI L B RSB HOH 2K - IR 69 75 20U RE
R HIRBRFR R 5 AH S - BRI R (A9
N RIS ~ BAEEE A CEBE - IS5 ~ B
GO - FERMEE LIS LR E - E R A
R RE TR 2 TR FH R SR TR R AR B 1 e
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(M) 12T B R — YY) & A 5 8% 75 % (CKD-

MBD; Chronic Kidney Disease — Mineral

and Bone Disorder)

R AT RCA - 18 1B BEIRTI#5 ~ W ~ 4R
D, ~ BRI R HB R E % - MEFHIET
WS > £ SRRV S A VA Rk - Al
LU 1£20094F » KDIGO (Kidney Disease: Improving
Global Outcomes > — I 5 £ (1€ 1 & Wi 5 T8 1% o
B SRR ) > BTATIE I B P B AR fF
FEAE > B UPR HH ELPRE AT 4 A 18k s -
Y& #1145 ¥95%8 (Chronic Kidney Disease-Mineral
Bone Disordor; CKD-MBD) » [l 4 3l it 2 5 #E 1
V)& B H IS ISR (KDIGO, 2009) © M4
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HEZR - EZLIERERBNRYE L)~ &
s (B) ~ WO K MAE $51k (C) » 38 = & 2K
CKD-MBD 778 » 540 : LBIRUEAHBREH
BERENERE  LCREAEREEBET A
HWHHARFIMAE 851 ) - 2R (FK—)"7 -

= IEMBRRENIERIERI FIRIRTUERNE
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(—) REMEFRIRRBETERREE
B R FFIRIR SR B THIRS » — iR AR 72 LU T
LR D HINRHEYRGHET - H oy 2 T Ul EAE
12 £ 165E A 1] LLF Z1 & B AR R SR 4 fiE & 18 1
K EE b= BUR T - (ORISR R
TRAP » i@y M - ZACE MR
AR e 1918 TRk o TECEA 12-16381% - AT LA
P HHEHE" -
(Z) REMEFRIRERIIBETUENRIBA

&~— BB RE - BYENSERREN DSBS
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LB Gl G i
LC G i i
LBC f A A

*L= EERE BRI E (5~ B~ BITARIRSE ~ g TR
B ~ SliE“E R D)
B =5 (H RS AR BEYE B R - B0
PRI )
C = If & SR AR AR5 L

B R G M A B H B At T 1l 5 R E
IRF > JE BNHR AL E B AR BRI ER F 1l 77 206 % o &
Rl FHR B OB 1 > 5 A B PP 0 1 th SZ BT
W > (LR P 935 1 B S RS 5 - ARl
1% HLE M R BRI IR B A 0 R A 1B R
TR SR EAE—F 1% 0 BUB MRS
e IR R R s R LR B R R R R % o
AP AESE  RE DR s & =R PN ATl
W& o HFM o BE MRS 5 I R
SEH B R - 11 A 1 B ERUIE {5 #F (Hunger Bone
Syndrome)™” » 35 f& i G FIT LU B} 3 7% 1) R IR i
TUESTR BRI BT A
(=)KDOQIEZKDIGO HI IR B E B R E 8B

==

KDOQI/KDIGO 473 Al /& 3 5] Je it §it 5 i 47
FHAR S G R AR IR RE TUER A » FTaaL
MR T o B9 M B B o a7 5% &1 H AR R
PHRETLER A > 18 MR B R A RIIRE
JEHI » 2003 £E 26 B KDOQI Y 1A 8 7 HI » 5%
VT T o 1 B R R O S A > e 3 B T
53 RIS RE 25 AR ~ 85 ~ Bl R IR IR SR A HE A
(B2 o RRBRES S S 14 B M s i e R B HI &
FHOIR B 38 14 1 FR 3R 22 5K 7% 150-300 pg/ml »
I A 4§75 2 £ 8.4-9.5 mg/dl » ML HY R U EE RS
3.5-5.5 mg/dl » §HiHFEAE R S5me’/dl’ 5 &
5.5 mg/dl B HE 9.5 mg/dl > VR IR HIES AN RE
{5 F 45 14 Al A 32 D, IR R RN AR AR TTHE
3 R I SR b o SEIRE E IR RA
2 B R I v A S T v SRR E
Ib o TREEZIEVEMEE ZR DG » ke

£ : 2009 KDIGO Guidelines 1 US 2003 KDOQI /1814 B &% Stage 5D /8 BHESE

2009 KDIGO Guidelines! US KDOQI Commentary?
iPTH (pg/ml) . ;ﬁ%ﬁ&}ﬁfj’@ﬂﬁiﬁﬁz-9FFf',QC) < R T 160-600
. ‘f[ﬁ‘%iﬁmo-soo e ST
Corrected Ca (mg/dL) . %%}?thif*ﬁfj’ﬁﬁ[ﬁﬂ (2D) . F'}'ﬁjiﬁ}9.5-ll.4 R
P(mg/dL) IR SR ] 2 O 2C) * FiEs.0-7.0 » Fd S,
Ca X P (mgdl2) - LT HFE (2D) o BREG ~ BRIE 0 12 R LY

1. Kidney Disease Improving Global Outcomes (KDIGO) CKD-MBD Work Group, Kidney Int, 2009, 76(suppl 113): S1-S130.

2. Uhing K, et al. Am J Kidney Dis, 2010:55: 773-799.
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HIEFRIRTTHE - (HE B BB E > H IG5
PR RN A0 T ¢ B LRREN7 mg/dl ~ 85 L FRE]
10.5 mg/dl ~ $5R#FERE FFRE] 75 mg’/dl » {hn]
F R SE 5 5 v B PR R 5% - oK 38 I a4
INOEEEAE B FETEAR S o 22009 4F- » KDIGO #4 It
FEPEIR — (R B2 URERE - 18 B s - Y &
T B8 (CKD-MBD) » [ Hpth fi% B iy ulihd: A
PRAAEHE > FERRARRERT 28 RO 2SR EE T »
PS5 ~ B~ BIFRIR R A - A
KAEATE o B > (£55 5 We LB - BIIE AR
MRV HEIE S IR 2-965" - FHFIRER “7E
TE LA o s R AR HE e #5 Bk R A (=
)0 B4t KDIGO S A BEE 1 B R Y B e
TR FIMER R R - BE L
AL R AR HE > U S I E R R AR MR 3
K2 500-600 pg/mliff » JLTZEA N EEEh - (H
3R MR R B K EEHMELERD, &
RS Y P DA e

PO ~ SR EEE SR TRl R RBR U ERTEE - B E5
(—) $58 S =X =282 (Calcium Sensing Receptor;

CaSR)

1993 5 » W51 B8 B2 e bt Se B BRFC 2] 1 4
TS HAPER SRS R A » Z0E]H
AR ~ B hE ~ I ImEREE > o PhREF RS2 EE - TEIE
HIMPEHIRE T > RS S » TIPSR
HIEFEERE T - A S ase o fr UL E
REE PR U B (R PR > R RE MR A58
JAZAE b A R DL S R R T v Y R A S
[ o SRS SRS 1E Ay 3 J HHny 459 »
T2 B #EP5 T (Calcimimetic agents) ©
(=) BEESE

HEPSHI N HTE T R #hEE 1 RG2S
[y — T8 8 1 1Y (Allosteric) TG 1L » & BR A Af IR
IS5 R ARS & o RS2 RS IE LR P
THVESEE IR - BESSRI R 8 B —HE
AR 248 b s 35 T RE AL 20555 - My d
S HE T PR A BURME » R REM I H At —
{EGE ~ = (A BEGEEF R BURIES o (il
F 26 ZRABERS IR » HEE R IR AYES > BLAT
LIGEsSHE 1 R gl -

#RH

B

(=) BRESEIRY IR

BESSTIR AEBE A = H— 2
AR 0 S TE - U RN » (R HSF SL A 1] PR TR B A #EE
A F DR E SN o A Bidss > &I IR
TR AIHE A= 55 D Sz HE Y 85 E R — SRRy B IR
AR CHZHARE AR o H Cafadillas et
al.2010) WY B V) E R K15 - & B WiEER 1% - HE
AFEDZHEE R - EHH TR Al
IIHEAE 32 D A2 HEH B H - H UK RS = iR B R 85
R E5HE T Az 8% - A0 —E A AR 1E
F > thend P A 38 D SZAS 8 E > -

HEE 55 751 1) 55— A= A FH 2 g o 1] FH IR
Oxyphil #fl iY # 1a-hydroxylase 1 1& 14 » A Fl| i~
ARG VEMED 38 D, o &Il FRIRAA — A -
—F MY = MR (Chief cell) » % —7FE M Oxyphil #
il o A& E A RCETHIRBRSE » 1 Oxyphil A
N & H % & la-hydroxylase * 7] LUA &0 & RS
PEMEA SR D, » B LRI HUIRER A & th 2 #EAE K D
O SYn E = AT R i O Rl b
FRIR SR B2 FGF-23 9770 » DUE 36 B i HE it =
HEWMS > &858 8 FGF-23 8% » #IHIE
li& A 1a- hydroxylase [Tl [ {5 15 14 4 4= 32 D5 IR 7€
A o (HRRAERIHARIR A B > FGF-23 RE I 1
|3 Oxyphil i} 1a-hydroxylase 7 4= » H7E$5
B PR Iy > K B - RS2 S M NI PR IR
HRA 1a -hydroxylase [F3E M » ] LIG R HLERZ 1)
IEEHEA R D, o

i 5 B BRABGIL > 5 55 s B {60 FH 468 575 7
7 > bR et £ R D208 % > @ BRI IR
iR 28 AR 85 % 1) 1a-hydroxylase » FL 2 78 36 i 1Y
A BHHEAE D [cholecalciferol - 25D] » &k A RE 2
A TR SRS M HEAE 35 D [1,25(0H),VitD,] » i
LAZ5 73U (paracrine) ' #7520 EC B I EI FH IR
WRSRREA o (HiE M BEEFSHIA (kS > ©rlpe
LA #5 3 (Calcitonin) B9 73 W » Al E AR 1M #5
BN -

1~ BRSEHREEERNEE
(—) HEIRIRERE R =8

RFFE IR > $E 87 7y S8 I R TR IR ) i
ARG o & Bl B IR TCHERS - & FHIR AR I
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TR - B IRIR 35 o0 e s 5 SR T {5
SRE SR A0 10305 R v S ) R - R IR
BRI TR - A s IR R G 2 R s 3
PRI IR o M & AT REZ W 0 > &IH R
A58 73 U 6 T P 4 0 o {5 ) H5E 95 7R R S ]
B> B TR B P A B S A s e AR AR - LIRS
FEAR T RE_I H PH B R 884 (cystic degeneration) %
IME 33 25 357V (hypovascularization)™ » &Il B KR
[ Oxyphil AR AH S8 2 - [F]IRE R A IS PEAE AR
% D, G HHEAN I -
(D) HEMEeE

EIRER IR A 20 B nl B as (oL » H
(EAR 2 BN BE SRR JT H1E - 5 B 7 A5
HEFSTINE L% - BCE ML 53 {E (Differentiation)
YL (Mineralization) & 1 » HUg @ R &
PR I 1 Y I o [R] BRI A P S A T B
2 (Aptosis) * ‘BRI RE T U855 5 I AE 5 B8 IR
PEAH AR > AN [E I ARBR UIBR I - B
RS0 > R B AR D o (H (% 50 P 1 A 42
3 DG HEAE 5 VR R HIRIR TCEE » HOpE A A
Wi 5 A e B L F — JEE TRk /D o 1 B S5 3 4 il
IR TUE—F1% > [EFaREY R > o LIE
FIGH AR B E 7E 8.5% 12 1.2% » BB RS
H7#£45.5% #5511 7.8% » (LFI6H %R > B E i
(17 S BT v A It A
(=) HIMERIMENFE

TEB BRERAI ST R > G (1% 528 B0 i 1
ZRGMIE BAE R — (L E - #RIGHIEAS B
AR RS - BRI o PR
& a] LLEN B 32 (Rennin) Y & Y o #E $57 7] LL
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Step 6: B Step2 -5

J Bone Miner Meta (2010) 28: 49-54.
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Renal osteodystrophy is a common bone problem for patients with chronic kidney disease. The most important
reason for renal osteodystrophy is the imbalance of calcium,phosphate, vitamin D and parathyroid hormone. Blood
vessel calcification, mostly made by high calcium and phosphate, is the major cause of death for long term dialysis
patients. The bone disorder led by end stage chronic kidney disease is related to some hormone abnormal levels.
For examples: the increase of parathyroid hormone, the decrease of D, 1,25(0OH),D, (Calcitriol), and the increase of
Fibroblast Growth Factor 23(FGF-23). These abnormal levels of hormones induce secondary hyperparathyroidism,
which is the key of patients’ mortality and morbidity. Although in clinical, vitamin D and calcium are the usual medi-
cines for hyperparathyroidism. Vitamin D, raising calcium and phosphate levels, brings the risk of vascular calcifica-
tion or calciphylaxis. It is why large dose vitamin D lowers the outcome of treating secondary hyperparathyroidism.
Calcimimetic agents, developed in recent years, succeed in control hyperparathyroidism, lessens calcium level,
slows down blood vessel calcification and improves bone health in renal patients. This review article will discuss the
varying effects of calcimimetic agents in renal medicine.



