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THE MECHANISM OF LANTHANUM HYDROXIDE IN INHIBITING
VASCULAR CALCIFICATION CAUSED BY CHRONIC RENAL
FAILURE AND HYPERPHOSPHATEMAA
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Abstract: Objective: To study the pharmacological effects of lanthanum hydroxide on vascular calcification in chronic re—
nal failure, and to explore the effect of NF—kB pathway on vascular calcification in chronic renal failure. Methods: The Wistar rat
chronic renal failure model was established using adenine. After the model was successful, the model rats were divided into lan—
thanum hydroxide low, medium, and high dose groups (LH 0.1, 0.2, 0.4 g/kg), and lanthanum carbonate group (LC 0.3 g /kg), calci—
um carbonate group (CC 0.42 g/kg) and Model group, 15 Wistar rats were selected as the Control group. After 8 weeks of adminis—
tration, the serum levels of phosphorus, calcium, creatinine, urea nitrogen, parathyroid hormone (PTH) and fibroblast growth fac—
tor 23 (FGF23) were detected, and the thoracic aorta was stained with Von—kossa and EVG. Pathological observation, qRT-PCR
and Western Blot to detect SM22a, Runx2, and NF-kB pathway TRAF6 and NF-kB gene and protein expression.Results: (1)
Lanthanum hydroxide can significantly reduce the serum levels of phosphorus, creatinine, urea nitrogen, PTH, and FGF23 in
CKD rats. (2) Each dose group of lanthanum hydroxide can reduce thoracic aortic calcification and improve the breakage of elastic
fibers. (3) Lanthanum hydroxide can increase the protein expression of SM22« in a dose—dependent manner, and decrease the
protein expression of Runx2, TRAF6 and NF-«B in the nucleus.Conclusion: (1) Lanthanum hydroxide can inhibit the occur—
rence and development of vascular calcification by regulating calcium and phosphorus metabolism. (2) The mechanism of lantha—
num hydroxide inhibiting vascular calcification may be achieved by inhibiting the activation of the NF—kB pathway.
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Wistar KB, BEPE , 6 Ji 0%, b 50 2 38 A1 4 52
5 SHAAT BR2Y A I 2K (SCXK (51)2016-0006)
TR T NS RN R S S rp O R R IX

SR (525635 ) 5 BRI B (CAS: 54451
24-0) , BRFR 4G (CAS: 471-34-1) , BI04 (CAS: 73—
24-5) I 3L F* Sigma—aldrich ; 1% 73 (DCOSBA0021,
AT AR T AR (IR B AT FRZA 7)) 5 1.2% e B 1)
BHAL BRI )RR BR 2 ) 5 853 2 (C006-
1-1) , 50 5 12570 45 (C004-2-1) , LI <& 35 42
(COTT1-2-1), JRE R R 157 £ (CO13-2-1) , B0
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AW RHBCA R 2 w5 B EE 4R O 4 (78833,
Thermo Scientific NE- PER Nuclear and Cytoplasmic
Extraction Reagents); Anti—-Mouse IgG(H+L), (1:5000,
A23910), Anti—Rabbit IgG(H+L), (1:5000, A23920) Il§
F Abbkine; Transgelin(6G6) BT 14 (1:600,SC-53932),
Runx2 Hii {4 (1:600, SC-101145,) & F* Santa Cruz Bio—
technology ; B—Actin TITMX(IQOOO, K101527P, Solar—
bio); TRAF6 HiL {4( 1:5000, ab40675, Abcam) ; NF-kB
p63 HLIA (1:500, #6956, Cell Signaling Technology) ;
Lamin A/C T (1;1000, 10298—1- AP, Proteintech);
B RNA $2IURT £ (DP419, FARA: AL RHE (b a0 A
FR S ) s S % s & (FSQ-101, ToYoBo Life Sci—
ence); 7¢ 6 & i £ ] (SYBR Green) izt 7] £ (QPK-
201,ToYoBo Life Science).
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3.4 qRT— PCR 4% J/ RNA simple Total RNA Kit
% RNA

P& B0 & R AT M = B Dk S RNA Y $2 B,
RNA i 4% 5% 2k ¢ DNA , f# I SYBR Green 2¢ Y6 ek
AT PCR RN, W45 R , 43 HT qPCR 5|1 e 5+
PEo Xt H R FE T8, GAPDH A/E NS, 5]
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x1 34F5

Tab.1 Sequences of the primers

Name Primer sequence(5” -3" ) Product(bp)

F:AGTGCCAGCCTCGTCTCATA
GAPDH b\ GAGAAGGCAGCCCTGGTAA 92bp

SM22a F:AACGATGGACACTACCGTGG
: R:TTTGAAGGCCAATGACGTGC

F:CACAAGTGCGGTGCAAACTT
R:AATGACTCGGTTGGTCTCGGT
F:CGCCAAAATGGAAACGCAGA

TRAFG R:TGCTTCCATCTCGGCAACTT 88bp

115bp

RUNX2 106bp

3.5 Weaestern Blot

I 2H K BN 3 sl bk B R 1 MR L
BCA I A5 25 11 55 &, 1] SDS-PAGE #4721 43
BB B 58 S —PT 4°CIEE R, TBST R
& P E i H Odyssey AN G R A AT
AR, ST A 4K
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IR AE R LI IIEL + HRIEZE (mean + SD) FR , fif
H Graphpad Prism 8.0.1 &z SPSS 2.0 #E1 74548 534 S
VETEL, B dls ab 3 iz B IR R 7 22 23 A (One way—
ANOVA), P< 0.05 &R EFAT G425+, P<0.01
FoRESABEEES
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Fig.1  Lanthanum Hydroxide Treatment of Chronic Renal Failure Hyperphosphatemia Rats 8 Weeks Serum Test Results.
A: serum phosphorus; B: serum calcium; C: serum creatinine; D: serum urea nitrogen; E: serum parathyroid hormone; F: serum
fibroblast growth factor 23.  Mean = SD. n=25."P< 0.05 ,P< 0.01 vs.control groups.*P < 0.05,**P< 0.01 vs.Model groups.

H2 ZEWHEITIE MY R ek i A B 88 JE i & 30 ik Von kossa % 5 4
Fig.2  Von kossa staining results of thorac1c aorta in rats with chronic renal failure and hyperphosphatema after
8 weeks of treatment with lanthanum hydroxide.
(a)control ; (b)Model; (c)Lanthanum Hydroxide(0.1 g/kg); (d)Lanthanum Hydroxide(0.2 g/kg); (e)Lanthanum Hydroxide(0.4 g/kg);
(f)Lanthanum Carbonate (0.3 g/kg); (g)Calcium carbonate (0.42 g/kg).

H3 Afatsa T EasinEXR8HEEMENMEVGLEE S
Fig.3 EVG staining results of thoracic aorta in rats with chronic renal failure and hyperphosphatemia
treated with lanthanum hydroxide for 8 weeks.
(a)control ; (b)Model; (c)Lanthanum Hydroxide(0.1 g/kg); (d)Lanthanum Hydroxide(0.2 g/kg);
(e)Lanthanum Hydroxide(0.4 g/kg); (f)Lanthanum Carbonate (0.3 g/kg); (g)Calcium carbonate (0.42 g/kg).
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WA 4 Fr7n, 5 Control ZHAH EE , Model 2H A9 1145
S LA MEFRIC 2 Sm220 mRNA (1) 31k B FET
(P<0.01), 1 BRI Y Runx2 mRNA (1) 3k i %
Tt (P < 0.01) , NF-«B i % H Traf6 mRNA [ 45
BETE (P<0.01), 4 TEAAMHRIT R, F K
HEPER N T EIR IR (P<0.01),

- - ~
-} «n o
1 L 1

TRAF6 mRNAexp.(AU) @)
-]
7]
1

B4 E A CKDHEAL K B £ 30 4L 4 Sm22a,Runx2 , Traf 6mRNA % ik Hy & v
Fig.4  The effect of lanthanum hydroxide on the expression of Sm22«, Runx2, Trafé mRNA
in the thoracic aorta of CKD model rats.
A: The effect of lanthanum hydroxide on Sm22a mRNA; B: The effect of lanthanum hydroxide on Runx2 mRNA;
C: The effect of lanthanum hydroxide on Traf6 mRNA. Mean + SD. n=5."P< 0.05,"P < 0.01 vs.control groups.
*P<0.05,*%%P<0.01 vs.Model groups.

6.4 E A A4 AT CKD X R M £ 3 bk SM22a.,
RUNX2,TRAF6 ## NF—kB & & % ik #) % %)

h T Bt — 2 B E AR AL B X NF-«B 3 % 11 1
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kB )ik B E FEME (P < 0.01, P<0.05) , ifi 40 il %
WNF-kB [ REMREEEF & (P<0.01,P<
0.05). 5 Model HAHEL , 457 LH £ 54 . LC . CC
1RY7 I CKD K B TRAF6 2 ik i 25 B A ; 40 B A% N
NF-kB 9221 i 25 FEAIR , 20 ST i 0] A0 1t

T EREARE.
7 1Hig

ASCFGE T —Flop BB 25 & 7 - [ AL,
3o X5 AL 9 A A B ARG I R e = s Bk 2H 2 Bl
FIRIFE , TR B T S A B T B AL 3 i 7K T
BB, SE2% CKD I A 8510 0 K A K R e o FFIE
Y7 S S A B T A A ) N B (A S I A
ey kAR

AT FE MR A R BT R R S IS R] P 75
W, s B2 SAR /N 7E CKD s Biml s 1
AT RS BB SR R A A Ak, IR R T CKD
HEATPE R AE A1 B DB 28 08 g R0 &l 1 iy
RLEZ58 G, 5 Model AAH L, 45 T LH & 71 41
2 \LC.CCYRYT 5 CKD K BRI Wl ok BE | I v LI
KAV PR ZE EOKE I 2 A, H A A B E A 7 o
MG o Fh AT 2R A 4 A AR AR (0.2 o/kg) Y
TRTTRCRAR Y, T S AR (0.4 o/ke) BOIRYT AR B
U o DAL, A S A R R T e TR R EL A B R A RR
fire



NEFERKF 20214510 5543% sl

@

N IS @ @

TRAFG6 protein expression

o

[ ]
£ A &,@ ,@@

(S

o PELLLSE

S F& ¢

. 459 -

&Y, %@fﬁ o

\Y
F &

5 %%ﬂ:%‘sﬂﬁ CKD%-iféj: B & 3 Fik 2 4248 JLJFC o TRAF6 INF—«B . SM22a 2 é%uﬁ ¥
Fig.5 The effect of Tanthanum hydroxide on the expression of TRAF6, NF—«B and SM22« in the cytoplasm
of the thoracic aorta of CKD model rats.
A: Protein expression of TRAF6, NF-kB, SM22a in the cytoplasm; B: Quantitative results of TRAF6 protein expression in the cytoplasm;
C: Quantitative results of NF—kB protein expression in the cytoplasm; D: Quantitative results of SM22« protein expression in the
cytoplasm. Mean + SD. n=4."P< 0.05,*P< 0.01 vs.control groups.* P< 0.05,**P< 0.01 vs.Model groups.
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Fig.6  The effect of lanthanum hydroxide on the
expression of NF—«B and RUNXZ2 protein in the nucleus
of the thoracic aorta tissue of CKD model rats.

A: Protein expression of NF-=kB and RUNX2 in the nucleus;
B: Quantitative results of NF=kB protein expression in the
nucleus; C: Quantitative results of RUNX2 protein expression in
the cytoplasm.  Mean + SD. n=4."P< 0.05 ., P< 0.01 vs.
control groups.*P< 0.05,**%P < 0.01 vs.Model groups.
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