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Abstract

Abstract

Backgroud

With the development of chronic kidney disease (CKD), the CKD patients can
show the imbalance of calcium and phosphate, deficiency of vitamin D, the rise of
parsthyroid homone and fibroblst growth factor 23 in the early stage of kidney injury.
However, those above mentioned factors will result in secondary hyperparathyroidism
and kidney demage. Parathyroid hyperplasia can be prevented by calcium-sensing
receptor (CaSR) activation which is applied to patients in dialysis. In order to study
whether cinacalcet can prevent the development of secondary hyperparathyroidism,
mineral metabolic disorder and kidney injury, we established a rat model with 5/6
renal resection combinding with high phosphorus diet, then gave cinacalcet before
and after the rat renal failure, and then observe the effect of this drug preventing and
controlling secondary hyperparathyroidism and kidney injury in the uremic rat.
Methods

According to the aim of this experiment, animals were averagely placed into one of

the following six groups at random and two separate experiments were performed
with cinacalcet.
(1)Prophylactic treatment with cinacalcet: Sham-operated group (Sham group, n=8) ;
5/6-nephrectomized group (Nx group, n=8) ; cinacalcet group (Cina group, n=8) .
(2)Cinacalcet treatment with established CKD: Sham-operated group (Sham group,
n=8) ; 5/6-nephrectomized group (Nx group, n=8) ; cinacalcet group (Cina group,
n=8) .

All the animals had high phosphorus diet after operation and the treatment groups
(i.e. cinacalcet groups) were supplied with cinacalcet 10mg/Kg/day for six weeks.
Meanwhile, their blood samples were taken at 4th, 6th and 10th weeks after operation
(Cina group were taken 4 h post-treatment at the times) to determine blood

chemistries [PTH, Urea, creatinine, fibroblst growth growth factor (FGF23),
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25(OH)Ds, phosphorus and calcium]. Parathyroid proliferating cell nuclear antigen

(PCNA) and the renal histopathological changes were determined in tissue samples

obtained at sacrifice.

Results

(1) The level of serum iPTH in Nx groups were significantly increased than in Sham
group (P<<0.05), Cinacalcet decreased serum iPTH levels (P<<0.05).

(2) immunohistochemical results show that PCNA expression in the parathyroid gland
of Nx group were significantly increased than in the Sham group (P<<0.05), while
the Cinacalcet group lower than the Nx group (P<<0.05).

(3) The level of Urea, Scr were in Nx groups significantly increased than in Sham
group (P<<0.05), Cinacalcet decreased serum Scr, Urea (P<<0.05).

(4) The score of GSI and TIS in Nx groups were significantly increased than in Sham
group (P<<0.05), In the first experiment, the score of TIS in the cinacalcet
treatment group lower than the Nx group (P<<0.05). In the second experiment,
both of score in the cinacalcet treatment group lower than the Nx group (P<<
0.05).

(5) The level of serum FGF23 in Nx groups were significantly increased than in Sham
group (P<<0.05), Cinacalcet decreased serum FGF23 levels (P<<0.05).

Conclusion

High phosphorus diet can aggravate the secondary hyperparathyroidism of
5/6-nephrectomized rats. Cinacalcet HCI can prevent and reverse the development of
secondary hyperparathyroidism, renal injury and the rise of FGF23 in the
5/6-nephrectomized rodent model.

Key Words: HCl-cinacalcet; Secondary Hyperparathyroidism; Calcium-sensing

receptor
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Eoyg i KSEpaliEE S

H kiR P X IR

FENHE | B HC AR

CKD Chronic kidney disease 18 1B N

ESRD End stage renal disease R

SHPT Secondary hyperparathyroidism | 4% & 1 HUR 55 BR Dh g Jo it

PTH Parathyroid hormone HR 55 IR R

FGF23 Fibroblst growth factor 23 A4 KT T

PG Parathyroid gland AR 55

CaSR Calcium-sensing receptor P URSZ AR

CVD CKD-associated cardiovascular | & 145 EJ AH GO0 L 5904
disease

DBP Vitamin D binding protein HERDEEEA

EMT Epithelial-mesenchymal b - 18] 78 o 4 e Ak
transition

VSMC vascular smooth muscle cell 1A~ VL2 P

VC Vascularcalcification M54k

PBS Phosphate buffered saline BER Eh T2 i

DAB Diaminobenzidine TR BEOR

SCr Serumcreatinine AL

BUN Ureanitrogen PREA

TRPVS5 Transient receptor potential W 2 52 A RS A RERS S2 A 5
vanilloid

Cina Cinacalcet YR 28

GFR Glomerular filtration rate B NS

GSI Glomerulosclerosis index B INERIE AL FE 2L

TIS tubulointerstitial injury score B /INE - 8] R 4543
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PCNA proliferating cell nuclear antigen | M58 41 i 4% i )R

RANKL | Receptor Activator for Nuclear | #%[X 1 « B 22 &350 K A4
Factor-k B Ligand

PLC phospholipase C IR BRil C
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& M:'B F9% (Chronic kidney disease, CKD) & &5 K 5176 (1) B BE 45473 ,
i N H B0 PRV K ML VRAR b i IR RS AR 2 e B D BRE
(glomerular filtration rate, GFR)<<60ml/min/1.73m*i (i@ id = H . CKDIEN—
B N AR R BB, FEABRVEE A, BEE SRR TR, @ SRR
WEZREAE B N, HAOW R WAEZRF EF. fEEE, ME AR ECKD
&% 2R ik 11 % (190077) Uy i 76 B [ 45 N CK DA & 98 2t A 3110.8% ),
X5 ik E SR A B A L. CKDBR 7 R SR IGERE ETF, BT 5
IR, 2025 2300 NBFERAEON 2 . SRR H S8 CKDRR T
RIBEEZKYENH (End-Stage Renal Disease, ERSD), H7EFWLHI LS| E
— RYVEFEE | B 4EE RD AR VIR S BRI S5 Y A KL, IX & CKD
B R A ANk kM BUIR 5% IR Bh B8 7UE (Secondary hyperparathyroidism, SHPT).
BB 2 A B (Renal Osteodystrophy ) A48 14 15 I 55 48 5% /0 1ML 5 2 55
(CKD-associated cardiovascular disease, CVD) 254k & Pz A0 T R IA, i
45 CKD R IR TT 717 SR A E 2Bk K -

94k 1k R 55 R 2 BE TCHE (secondary hyper-parathyroidism, SHPT) CKD &
R P S T T A R L 2 R R 55 R Wb it 2 1) PTH. T BCHIR 5% iR 1
R/, B4 T SHPT. Bi% 5/ NskyE % (glomerular filtration rate, GFR) )
B, SHPT MIERARSZE . 7€ GFR A 60~90ml/min/1.73m i, 1815
[ 5% SHPT KAEFN 17%, 124 GFR [%Z 20ml/min/1.73m2 LA N, SHPT
KA IEINE 85%1) . FUR S5 Bt A (R B MR BN SR IB PRI A, 95 2% S5 1
A HH 22 [ PR A A Dy B P R R e BRI AR, dE G AR IC G 2 . SR FE
AR, ARSI PTH UL AE () HUIR S5 IR L, HIR 52 ot 475 1
LB A =R AN PR URR, X PR I 1) PTH 304 P I 8 1 b = A
I [V R G B AL, T X A S 5 4 T DA A L 4 > 1 T YR
JRAFYE R (R I RANKL B &3 . XA IRPRIATT SHPT &MY, eI R
&, SHPT &% PTH WI/KFFET-Z L TEHIC. BL 150-300 pg/mL il A 1)
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PTH Jy2ifE, 301-450 pg/mL 1] PTH 7 H 8w (4 RIAE T 2, 1M 3] 600pg/mL
HAET RN T &, i 600pg/mL 2o LR (1 B0 T 1 JRURG RO L5 PR e 2 348
FUR/KF PTH [ 3 th SR RS RITIUE R, #F 78 & SHPT 381 5] 2 40%-87%
CKD 95 NAENIBEAT BT I A B AR, 3 e A 04 W] 51 I I
TR S R P TR A A DA B R ORI I A A A S AR SR T, T DA i
BEAE AR 10 ML S 2 2R B R R SE TR 3R, TR L A 4 )
SHPT (Wit RGN E 2. (T SHPT 83 DLy ibid 2 PTH A VIR 55 B A8 A2 ke
fiE, PR S 2 ot 5 Bt A QA 28 L 1) 5 BN A 28BS PTHL ZKSF s BEL L FER 5% i 4 ff 335
FE -5 R VR BRI K A D T SHPT (1 F B,

FRER VG A8 28 B T3 AR I RS BURSZ AR AN 77, e I I AT R AR A 1
R 55 B LK HoAth 20 R () 5 BIUR 324K (calcium-sensing receptor, CaSR) , 2 5iff
AL AR P BT P DA & PTH (K S o 75 6 5 28 PR AR IR 55 IR B &R
(Parathyroid hormone, PTH) [I{EFANLE]S Ca™ A, PO+ %Ll 454
FFER 55 i 4 1 2 T % RBURR 52 A 1) 15 T e A S0V 15 5 = 40 b, 4] PTH. 23
We s T Ca NI S A FUR S RS A2 AR U A R, BRI IR 55 R,
i FORSE AR TN S, AIMHIMH] PTH 43i. HAT, CaSR CUHIFSIAMUAN L KIE
THORSEAR, ERETHEWE. O, B, BESzHEs 5H80; Bl
T CaSR 2 —FiiE A2, ev IR Z AL S, SR A FRG
B, TS B S Fh SFER(E 5@ 8% o DR L SRR VG 5 = ZE 7T LAYE SHPT fR# 14 Py
REEZFE

5/6 B IR B H BT A AR BLLT 18 1 B 3ol K RS, SRS 1
B HH I — Sk P P M2 B PR R T v, BT HRR O R S B 5 ol B S AR
M. A5 2-3 AdTEIATREY, EREEMIESZHKE. K5 4
JEJE R BB R ARES , JFURBE NS TE B i 1, ROUCHIMPR A ML R R
FRFSETT R, B /NBRAE R DA K R I A 55 o AR LA A 5l AT P06 v 3 5
MFEREE R mBEES SHPT KA AR RS IR A B2 R R, KEP A CIE
SHERR 5/6 B VIBRA G A T I MBI & SN E SHPT, HF RS T 5/6 B
B K BRI s A £ 2 RS VAT B IR 55 I A, 2RI FEOIR 55 ik 3 5 5 KRR
A LLECAIER 1 2 657, LA G HUR S B I BTk, R B 4
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KM, 2 A HJGHIANA IE R 4-6 5. WARSEEAE A 5/6 B IR K R 45 &
R CR s PSS [ 2 245 IS ST % 73 A 2 R G IR 8 SR AR PR BEE K B 4 P
RS BRI RE TCRE R 5 MR 5 O A P
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