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ABSTRACT Objective: To investigate the relationship between the calcium sensitive receptor (CaSR) gene mononuclear acid
polymorphism and the urinary calculi. Methods: 90 cases of urinary calculi patients and 90 healthy volunteers in Hei Longjiang province
were selected, the genomic DNA in peripheral blood specimens were detected by PCR (polymerase chain reaction) and DNA sequencing.
Then the distribution of the single nucleotide polymorphism loci of CaSR genes were detected and analyzed. Results: The frequency
distributions of 986 and 990 genes in CaSR between Urinary calculi group with the control group were conformed to the
Hardy-Weinberg's law. No statistically significant difference was found in the genotype distribution frequency between the two groups (P
> 0.05). But in the urinary calculi group, CaSR 990th GG homozygote was more frequency than RG heterozygote(P<0.05). Conclusions:
In the exon 7 of CaSR, the 986th and 990th gene polymorphic loci had no direct relationship with the formation of urinary calculi, but the
990th A/G single nucleotide polymorphisms in the exon 7 of CaSR might have close relationship with the formation of urinary calculi.
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Fig.1 Electrophoretic imaging of PCR product

% 1 CaSR E[E SNP L R FE S EBHA TN
Table 1 CaSR gene SNP loci and the corresponding amino acid

SNPs The change of the amino acid

Genotype

986 986 990

GCC CGG A G
GCCGGG

GCC GGG A G

GCC GGG A G
GCCNGG

GCC AGG A R

TCC AGG S R
NCCAGG

CcC AGG A R

GCC AGG A R
GCCAGG

GCC AGG A R

TCC AGG S R
TCCAGG

TCC AGG S R

TCC GGG S G
NCCNGG

TCC AGG A R

GCC AGG A G
TCCNGG

GCC AGG A R

Note: A: alanine, G: glycine, R: arginine, S: serine
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Table 2 CaSR gene polymorphism loci and allele frequency distribution in the stone group and the control group

A986S R990G
Groups
AA AS SS RR RG GG
stone group(n) 72 12 6 48 25 17
(%) 80% 13.3% 6.7% 53.3% 27.8% 18.9%
Control group(n) 78 10 2 55 24 11
(%) 86.7% 11.1% 2.2% 61.1% 26.7% 12.2%

Note: compared with the expected values, P > 0.05.

R 3 WRRLAA CaSR RREIEE R MES PTH R ESEL B (xE s)

Table 3 Comparison of the blood calcium and PTH, urinary calcium value between urinary calculi groups with different genotypes of CaSR (xt s)

A986S R990G
Groups
AA AS SS RR RG GG
The number of
72 12 6 48 25 17
cases(n)
Calcium ions in
241+ 0.21 2.39+ 0.17 2.41% 0.18 247+ 0.17 2.45% 0.09 2.39% 0.09
blood(mmol/L)
PTH(ng/L) 39.21+ 13.51 43.01+ 14.60 43.02+ 11.97 47.89% 15.56 47.21% 16.03 37.90+ 11.03*
Calcium in urine
6.95% 0.12 7.21% 0.31 7.31% 0.34 7.31% 0.21 7.51£ 0.20 8.87+ 0.19*

(mmol/24h)

Note: urinary calculi group comparison: * ( P <0.05).
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4 DNA JF15 1 A945 5B fR CaSR 45 7 4 GT- (986 i 45
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RS20 PR A A HEE , {5 CaSR &M 4R 7 4M B T4 986,990 £ 4%
AL SR R AT L) 6 R TR B — 2P TR SE

£ % 3 Wk (References)



- 1956 -

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol17 NO.10 APR.2017

[1] Smajilovic S, Yano S, Jabbari R, et al. The calcium-sensing receptor
and calcimimetics in blood pressure modulation [J]. Br J Pharmacol,
2011, 164(3): 884-893

[2] G Vezzoli, A Terranegra, F Rainone, et al. Calcium-sensing receptor
and calcium kidney stones [J]. Journal of Translational Medicine,
2011, 9(110): 1-9

[3] PS Parfrey, TB Dru eke, GA Block, et al.The Effects of Cinacalcet in
Older and Younger Patients on Hemodialysis: The Evaluation of
Cinacalcet HCI Therapy to Lower Cardiovascular Events (EVOLVE)
Trial [J]. Clinical Journal of the American Society of Nephrology,
2015, 10(5): 791-799

[4] CA Wagner. The calcium-sensing receptor directly regulates proximal
tubular functions[J]. Kidney International, 2013, 84(2): 228-230

[5] Goldfarb DS, Fischer ME, Keich Y, Goldberg J: A twin study of
genetic and dietary influences on nephrolithiasis:a report from the
Vietnam Era Twin (VET) Registry[J]. Kidney Int, 2005, 67:1053-1061

(6] Fh&3%, HhAk 5, vh S BE. 4 K1k SEBR 45 25 6 BT 0 ILIK[T]. 06 sk SR
S22 E, 2005, 05(5): 257-260
Chen zhi-qiang, Yao lin-fang, Ye zhang-qun. Idiopathic calcium
oxalate stone of the research status of idiopathic calcium oxalate
stone[J]. Journal of clinical urology, 2005, 05(5): 257-260

[71 YH Chou, PY Woon, WC Chen, et al. A genetic polymorphism
(rs17251221) in the calcium-sensing receptor gene (CASR) is
associated with stone multiplicity in calcium nephrolithiasis [J]. Plos
One, 2011, 6(9): 252-257

[8] Hendy G N, Guarnieri V, Canaff L. Calcium-sensing receptor
andassociated diseases[J]. Prog Mol Biol Transl Sci, 2009, 89: 31-95

[91 N Shakhssalim, B Kazemi, A Basiri, et al. Association between
calcium-sensing receptor gene polymorphisms and recurrent calcium
kidney stone disease: A comprehensive gene analysis [J].
Scandinavian Journal of Urology &Nephrology, 2010, 44 (44):
406-412

[10] B &, E R85 SEELKRERE TIE T EBH 0 2
AP B RO B 45 R £ A T]F S S 3 sA 4, 2006, 23(5):
588-590
Yang Yi, Wang Shao-gang, Ye Zhang-qun, et al.Calcium sensitive
receptor gene exon 7 of single nucleotide polymorphisms with
idiopathic hypercalciuria [J]. Chinese Journal of Experimental

Surgery, 2006, 23(5): 588-590

[11] WChaabane, ACie{lar-Pobuda,MEl-Gazzah,et al. Human-Gyrovirus-
Apoptin Triggers Mitochondrial Death Pathway-Nur77 is Required
for Apoptosis Triggering[J]. Neoplasia, 2014, 16(9): 679-693

[12] b, & AR EAR S AWe ARt [T B Rk A% 4 &,
2012, 32(1): 101-103
Wang Shuai. The research progress of high urinary calcium disease
related gene polymorphism [J].International journal of urinary system,
2012, 32(1): 101-103

[13] R Lembrechts, I Brouns, K Schnorbusch, et al. Functional expression
of the multimodal extracellular calcium-sensing receptor in
pulmonary neuroendocrine cells [J]. Journal of Cell Science, 2013,
126(19): 4490-4501

[14] N Shakhssalim, B Kazemi, A Basiri, et al. Association between
calcium-sensing receptor gene polymorphisms and recurrent calcium
kidney stone disease: A comprehensive gene analysis [J].
Scandinavian Journal of Urology, 2010, 44(6): 406-412

[15] sAR I, BRAetl, R 2K, 5 A5 B AR A 42 Z b 8 Rk
1. B W 5 Ao BT 9% 5 2% &, 2014, 23(6): 636-639
Shu Dong-sheng, Chen Wei-wei, Zhu Jin-shui, et al. Calcium
sensitive receptor expression in the enteric nervous system [J].
Gastroenterology and liver disease, 2014, 23(6): 636-639

[16] CL Wu, QY Wu, JJ Du, Calcium-sensing receptor in the T
lymphocyte enhanced the apoptosis and cytokine secretion in sepsis
[J]. Molecular Immunology, 2015, 63(2): 337-342

[17] &£ K5 P DLEHEF BT RERRESFTAR R A FE
BR A5 45 B T B0 %o [J]. AR ik R oA e &, 2013, 18(2): 116-120
Li Xiao-ran, Yue Zhong-jin, Ma Jun-hai, et al. Calcium sensitive
receptor activity change on the influence of the rat urinary calcium
oxalate stone formation [J]. Journal of Modern Urology, 2013, 18(2):
116-120

[18] Guo J, Li HZ, Wang LC, et al. Increased expression of calcium-
sensing receptors in atherosclerosis confers hypersensitivity toacute
myocardial infarction in rats [J]. Mol Cell Biochem, 2012, 366(1/2):
345-354

[19] Mentaverri R, Yano S, Chattopadhyay N, et al. The calcium sensing
receptor is directly involved in both osteoclast differentiation and
apoptosis[J]. FASEB J, 2006, 20(14): 2562-2564

[20] Seitz C, Fajkovic H. Epideimiology gender-specific aspects in uro-
lithiasis[J]. World J Urol, 2013, 31(5): 1087-1092

(#1920 1)

[18] Raina SK, Awasthi B. Comparative study of single lateral locked
plating versus double plating in type C bicondylar tibial plateau
fractures[J]. Indian J Orthop, 2016, 50(3): 335

[19] Wang Y, Luo C, Zhu Y, et al. Updated Three-Column Concept in

surgical treatment for tibial plateau fractures-A prospective cohort
study of 287 patients[J]. Injury, 2016, 47(7): 1488-1496

[20] Kampa J, Dunlay R, Sikka R, et al. Arthroscopic-Assisted Fixation of
Tibial Plateau Fractures: Patient-Reported Postoperative Activity
Levels[J]. Orthopedics, 2016, 39(3): €486-491



