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Brom X 4k B /R i A\ B Klotho P 2 &P K s 2
ML TG 5 B 1 45 1 e B3

AR BTRERSELAR - 0 R R RRR - BAARE

HWE BB 597 Klotho R B4 R I  RBFES5HR
BEEAMENE, BiE RAR AR N -RREE A B K
& £ 5 ¥E5 8t (PCR-RFLP) 77 ik 128 | S Re545 a8 %
s B 41) 1 94 &R E B & (% B 4) Klotho % FH
13752472 ,1s650439 Fl rs1207568 {5 £ A4 , IE4 T fi4H
% B R B R 40 A 2 5 DA R 9 ()20 R TR 2 TR B 3
EWHEMR.MIEKT 2R, &8  Klotho % [H SNP
13752472 AN, HWAX N B G ERAR T ¥E XL
(OR =3.707,95%CI:1.861 ~7.384;%* =14.912,P <0.05) ,
RIS C/C 5 C/T+T/T B AR H AR A, 58 K
EREGIFE (P <0.05), 8. it #1/kF £ R KL H
FEGREEEEGBER(LDL-C) K FEERFHRITHE
SO EREH M (TG) | G TE BB (TC) LA K = % B 3 (1 HE &
BE(HDL-C) /K 3 2 B LG B HABW AR G4 5
Xof BRZH AH 4 B R B 4 A 22 e U2 B X SR B AR
HEEAEEERMEMIIE R ER LS T E L., Fit
Klotho 5[ SNP 13752472 £45 1, R S H @ K 4 5 /]
TN B B BRAT 45 1 R U AR G Y FESR Bl R, C/C %1/
RUFE A 155 | 1B & LDL-C ¥ & F CT + TT & ; Klotho 2 [A
1s3752472 Z AN A AT B8 1 VA5 S5 8 £ 3§ LDL-C Ak
KM ERESE AN RA .
K@i Klotho £ ; R EREELS A ; 1M L R ; IMLAE
hESES R691.4
SCHARERD A TEHE 1000 - 1492(2016)05 - 0629 - 04

BrF B Klotho %% [N £ 25 5 5 5% J 4
R D ACHH AR B ko R O | 0 K T4
HUIME, XL R R ERS A ML 2 —.
AT f# Klotho 2 5 R B AT A TE L AIAH R E R
R Klotho 2 [H £ 254 5 1l fiF K v 8 S5 A9 A
RAEHFT T

2016 02 - 22 §EU

BUH HE A AR SRS RN H (45 :81460139)

TEHA: FImERREE B ERWIRAR, S8 AR
830028
T B MRS BB RSB, 2 730000

EERA AL 8, B LA
AL - GEAR, B EEEM, HLA ST, SRR,
E-mail; mekit@ 126. com

1 #RE5T*E

1.1 fRBIEM ®E201343  ~12 AEHE
ERK¥E— TR RGN B R4 E K
MR BRAS 450 R 128 Bl CRfa) , Hdh 5 91 4,
2 37 ) A% 33 ~53(43 £10) %, REHHELRK
CRESE VR PRI 8 R4 ) 5 A R R 3 04 R 4 5 /R
IR E 94 B (X HRA) , HH 5 67 i, & 27
Bil ;A4 37 ~55(46 £9) %, MRRGEHAKHEK
X &R, RIEBASE A H 250 B4 Wi E
HEBRESEE A G

1.2 EF4 DNA RE HEURGIH 5 RAER
HosEANE BRI 3 ml, DA Z —#% DY Z. B8R (EDTA)
Bk, R AKEE A DNA BRI & ( FEEY
TEBROAERAHR) AmHREEFEA DNA, BT
-20 CHEE TR,

1.3 St 56/ 51%iEiTEH#E GenBank fr
WORR 2T, Wk 1,

£1 3wigit
o 0 Bt
S FEFI(5'3") L (b
rs3752472 F;CCTCCTTTACCTGAAAATCGG
R:GGCTTGGTGAGACTGCTGATT 104
650439 F:AGGACGACCAGCTGAGGGTGTAT
R:TCTGGTGACATAACCTTCAGGAGCT 104
rs1207568 F: TGGACGCTCAGGTTCATTCT

R:CCTCTAGGATTTCGGCCAGT 243

1.4 PCR¥HERERBKEN PCR Y Hi&R LA
N IS pl, ETF#ESI94 0.2 pl, XUEE DNA FR AR
0.5 wl,dNTP(10 mmol/L),dH,0 11 wl, {3 &
35,95 CHIASHES min, 55 4.95 CAH:30 s,
B =5:68 CiB K 45 s, 25142572 CHEfH 60 s; B
HE2 ~4 420 MR HEHH 95 CAEM30 s 558
754558 CIBA30 s;8F-E45:72 CHEM 40 s, HE
H55~7 220 MEF S\ 72 CHEAM 6 min, R
Fl SRR 1 N VIS Hae T (rs3752472) Nhe 1
(rs650439 ) 1 Hpy188 I (1s1207568 ) {1k (37 C .,
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12 h) ,3% BRNEBEBE ML FB Tk I TE BLR R 40 v F i g
4EH, 36 PCR =HatiTil T

1.5 SR&EHMERERKM  HMAIL 1 200 o/ min B0 15
min J5 AL , A= 46 (ORI 1075 45 B . 40 B8 KO
M= ( triglyceride, TG) | & fH [E B2 ( total cho-
lesterol, TC) | M 3¢ K25 B A5 2 £ H B 2 ( low-density
lipoprotein cholesterol, LDL-C) 5 &% & J5 & 5 A [H
% ( high-density lipoprotein cholesterol, HDL-C ) il 28
A B CL-7300 £ B 3

1.6 SEitef4abi®  REFH SPSS 17. 0 BASHFTAHT,
HRFERU +s R, ZEBERERGE AL
FRA Y KB EEELS MAS LR R ¢
Frge (W R IES R X7 257 ) s R 2 ES4
i R J7 2R, RAEIE « K%,

2 &R

2.1 Kiotho BEENNASZERBEETFEHLR
Klotho F:H v ;i £ 5 2 K &I Hardy-Weinberg -1
ERNI LR 2, HE2 WH,P>0.05, 38 3 4
AL ZE I BRI 23 A5 # 7F & Hardy-Weinberg -4, it
WREARE —EMRFEE

2.2 Klotho ERSEZHFHESHERBMLLE
Klotho H: (Al rs3752472 L S B B AR C/C 4G R
C/T. 7R T/T 3 FfhEL R A ; rs650439 {7 S5 A B4
RA/A RS AT RER T/T 3 f XA,
rs1207568 fi i A B4R C/C &8 C/T . RAER
T/T 3 FEREL; SR EEFAR G685 RAH
ZHHTEREFNBE (K 3) . Klotho Z[H
13752472 AL A BF AR AU (C/C) AR S5 A KR
KB B THH A RSB REER(C/T+T/T);
BIERESEANEREREEN3. 707 4, 278
FHERL (X =14.912,P <0.05) , HABALE
ESHERBEZ RIS ITFE L.

%2 Klotho BRI E& 7
3 E BY B 3% {52 Hardy-Weinberg & E24%

e WRBIHE Y P MEHE YMHE PHE
r:3752472 0.569 0.451 2.369 0.124
CcC 113 63
CT 14 25
TT 1 6
rs650439 0.480 0.488 0.836  0.360
AA 81 56
AT 40 31
TT 7 7
rs1207568 0.056 0.813 2.086 0.149
cC 74 61
CT 46 23
T 8 10

%3 Klotho & rs3752472 .rs650439 ,rs1207568 fif £

SEEEFERM LR
oA AR

EER (=128 1)  (n=9 fi) OR1E 95% CI P
133752472

c/C 113(88.3) 63(67.0) 1. 000 - -

C/T+T/T 15(11.7) 31(33.0) 3.707 1.861 ~7.384 0.000 1
rs650439

AZA 81(63.3) 56(59.6) 1.000 - -

A/T+T/T  47(36.7) 38(40.4) 1.169 0.677 ~2.020 0.575 0
151207568

c/C 74(57.8) 61(64.9) 1.000 - -

C/T+T/T  54(42.2) 33(35.1) 0.741 0.428 ~1.285 0.286 0
2.3 HRBES Klotho EF XM SEMR. M

JEXER WEURAIETETEARERNE SR
SR 57 B3 R 3 1fn e A R LA R I B UK (%
4) o Klotho F[H rs3752472 {3 55 LB 5 24 9 457
A C/CEARESERA C/T+T/T £EHBEBF
B IR/, BT 145 (¢ =2. 372, P =0.019) | 8%
(£=2.363,P=0.02) /K T/, MimEE . mH
KEZR LG ITFEE L LDL-C (¢ =2.226, P =
0.028) , A& /KB & T/5# , MTG.TC HDL-C

F4 ZHBEERKlotho EREHYSHMR  MAFXE (2 £5)
_ 1$3752472 1650439 151207568
ik C/Cln=113) C/T+T/T(n=15) AA(n=81)  A/T+T/T(n=47) C/Cln=74) C/T+T/T(n=54)
P 140.900 £2.928  139.800 £3.177  141.000 +3. 101 140.400 £2.704  140.900 +2.664  140.600 =3.353
3 0.845 +0. 082 0.849 +0.062 0.841 +0.085 0.854 +0.071 0.843 +0.080 0.849 +0.079
4E 2.363 £0.174 2.254 £0.106 * 2.354 +0.176 2.362 +0. 160 2.359 +0. 164 2.353 +0.179
B 1.302 £0.319 1.099 £0.255 * 1.305 £0.336 1.255 £0.302 1.310 0. 347 1.255 +0.289
TG 1.331 £0.852 1.336 +1.002 1.290 +0.783 1.402 +0.999 1.248 £0.741 1.445 £1.010
TC 4.041 +1.071 4.152 £1.122 3.960 +1. 102 4.217 +1.013 3.851 £1.000 4.050 £0.906
HDL-C 1.054 £0.305 1.050 +0.402 1.046 +0.293 1.067 £0.354 1.066 £0.292 1.037 £0.347
LDL-C 2.837 £0.757 2.387 +0.533° 2.525 +0.887 2.721 +0.846 2.421 £0.845 2.617 +0.674

5C/CHFERIE . " P<0.05
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KFH U, 2 R ITHIHZFE X; Klotho £ H
rs650439 . rs1207568 {3 5, Fb %5895 151 20 v BT A= 7 B
R 5 WA a8 R R R B i g B & i
JE/KYE , HW IR = F B ESEHHE Lo

3 itig

A klotho 2 B A W 1T 458 LIS /E A, 2
o4 RKEF 23 (FGF23) iy — 3£ [F] 52 4 ; Klotho
EHRE FGF23 (555 @KL R+ ,FGF23 &
it Klotho EFI BT T KB AW ¥/, FCF23
BEE MR B R 44 R D B & AL, B m
PREGHEMEFNME M3E 1,25-(OH) 2D #7K - F AR
EIRMES RS MWBEATE T, B wE
Klotho 28 H i A 38 i 4 i 'S i il /N 1 Bz 4 A ik st
ZAKHEE B F il 18 5 (transient receptor potential va-
nilloid 5, TRPV5 ) (3R 3K , 12 5= 57 5 AL A B R AL
FEESFl T R A5 EE TRPVS EAN R, 218
N RBEMESE R MRTEAYRE, 5
#{&EH Calblindin-D28k 455 -4 # 2 40 Mg H U
LRI, @ %15 5 [ NCX1 1 PMCALDb & B JKIE
A MBI,

Telci et al "' FISE A B4 5 35 2 5 % 108 4l
BEAREMS fIERLENEEEES W
Klotho £ R4 2 4 B F F252V X8 G395A HH £
S 4 S0 B F CISIST HF 2 M #ATHF,
K G395A i EEA G/G H G/A f1 A/A B
ME G BREE A, FRY BR Kothe & &
153752472 i 5, CC HE B LM H5E&F T/C #
G4 T /T H LB 4575 9 KU B8 0 T B4 . Klotho
BEREZSHRESEATMRNEREZZ—. Klotho
HH G395A £35S TRPVS 4K D R R ES
BB R LI S BERMA X, Klotho S iE
T U B O P B 3 T s D i R AR TR T
R EEEEEER,

BILATFFT LB T Klotho R &M 51 15
LR SR B9 E & AHFFE B R 7E Klotho 3L 1s3752472
LAk C/C B R H) 4 P BT 5 Ho] (88. 3% ) 1
BETXRA6T% ) ;¥ HEAER(C/C)EFA
HEARFAR SETAERTRIRBER(T/T +
C/T) KRB A e 2 B s ELRI B4
XU 2 JE Y 3. 707 1%, TESR B4 C/C R
HY B b 4 BH B 5 T 6T BB A, AR5 15 2 R BT o BB BN
88.3% ,

T f# Klotho JE[H rs3752472 275 P52 ) B R

EEEAMEE AP L TRl C/C EEE
5 C/T+T/T HE B LA B F 0 8 fFFKE, |
i C/C BEBIEHNE S O/T+T/T REBBHEM
L M 45 | M3 K -2 RAE R ITHEE X, mEE Xz
FEGE I8 L, M Klotho % [ rs650439 .
rs1207568 Rl 5XT BB L MARRA B R MHE
RIEGITERE XL BiERGIHS A/A BREES A/T
+T/T BEE RIS A B E M BREFOK R ER TS
B EERFIHS C/CEEAEE C/T+T/T
HERALEHBEWEBRIKELRERTAKITFE
X, Klotho Z:[H 1s3752472 Z2 7514 W] B8 18 <1 52 ) I
5 B K TR 2 BT BB X 4 BRI A BE R R ES
SR MY .

ANTRI Y 18 1% 25 R ol g i 2 R R AR B g T
R, ARFEKE AR K T 2R G T ILENH
Bt AR RE S G B4 % . Kang et al 'iA
HiE TG %A BE IRES RN IRBR IREE R
Het 4548 £ s HDL-C B4 A B E R IREL
B REBHHEM £54% 2 ;T LDL-C /K P38 3 45 A
EFRAHEM K, Soldati et al'" IAREABES
JE45 A BE LB IMIE TG MBS EAE K8
W& RMEIFREEBNBRENAERRESRS
ABEMBEKE S TIEGABENER ., FHRK
BlA A C/C FEBIM L BB 8 & T xF B4, BXER
28 o BT o B 88. 3%  AHRAT LB Bl C/
CEFAY C/T+T/T HEFBL A HE WA K
VL e C/C EFAME N E S C/T + T/T B E B
WHEM LDL-C K P ERASITFRE X, W TG,
TC HDL-C /KR TG B L, WX FRRFlH
Xt BA L E T L5 T2 R X # Klotho 2 A
rs650439 .rs1207568 i S X RN Z A M, i E wm e A
A/A BERELE A/T + T/T B RNAIZE A B0 I
B R a2 B EE w4+ ¢/C
SHAELE C/T + T/T ZH#E5 A B MM g KL
BERDTPEAKIT22E L. H it Klotho £ [H
rs3752472 2T REE A # LDL-C K-k &
HREEAMIEBAERE.

HEM Klotho % rs3752472 L5 1T REE 1 K
b 4r-F AL R (ML%5 | 8§ \LDL-C 7K 73R 52 0 7 88
X BRI RS AN RA SR, hifF—
R B R ES AR B R A Sk — B 5L

(1] #b By, BR M, R, % Klotho BH SEMM TR HERE
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Effect of Klotho gene polymorphism on the formation
of calcium oxalate calculus by regulating lipid and
electrolyte Uighur population of Xinjiang region

Du Guangjian, Abudusaimaiti - Aili, Wu Guanwei, et al
( Dept of Urology, The Second Affiliated Hospital of Xinjiang Medical University, Urumqgi 830028)

Abstract Objective To investigate the effect of Klotho gene polymorphism on the formation of calcium oxalate
calculus by regulating the lipid and electrolyte. Methods Klotho gene rs3752472 15650439 and rs1207568 poly-
morphisms weregenotyped by polymerase chain reaction-restriction fragment length polymorphism analysis ( PCR-
RFLP) method in 128 patients with calcium oxalate stone patients ( case group) and 94 cases of healthy volunteers
( control group) and the genotype distribution was compared between the two groups. The electrolytes and blood lip-
id levels were compared among different genotypes in the case groups. Results For Klotho gene 153752472 poly-
morphisms , the statistical results of itsgenotype were odds ratio(OR) =3.707, 95% confidence interval (CI):
1.861 ~7.384, x* =14.912, P <0.05. In the case group compared C/T with C/T + T/T genotype carriers ,blood
calcium, phosphorus and low density lipoprotein cholesterol (LDL-C) levels had significant difference (P <0.05).
Serum magnesium, serum sodium, triglyceride (TG ), total cholesterol (TC) and high density lipoprotein ( HDL-
C) levels have no statistical difference. There was no difference in genotype distribution between the case group
and the control group in the other two groups and the electrolytes and blood lipid levels had no significant difference
among different genotype in the other two cases group. Conclusion The rs3752472 polymorphisms of Klotho Gene
is associated with the risk of caicium oxalate urolithiasis in Xinjisng region. In addition, in the case group,blood cal-
cium , phosphorus and low density lipoprotein levels with C/C genotype carriers are higher than those with C/T + T/
T genotype carriers. The results show that the Klotho gene 153752472 polymorphism may regulate the metabolism of
blood calcium and phosphorus and low density lipoprotein levels to influence the formation of calcium oxalate calcu-
lus.

Key words Klotho gene; calcium oxalate calculus; electrolyte; blood lipids



