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FERLE2EPERB L EDKKI1EE
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R

B8 BT X 444 5 2 ZUME PR (T2DM) L #: DKK 12 Frs 1896367+ rs224152947 s iIEE R L 54
RS BENREHERIRR. 5% G EX 44 FT2DM et 13661, BRI H, HiM &R (0GTT)
FNAEXER(BMD) - R4 : A (BT B IEH L BBIER H266)), BAGETHEER LEEREH286)), C
H(T2DMfFEBIEHH276]), DA (T2DMAEERFEHSSH]). WEIeREHME(FPG). ML AE
H(HbALc). HMW=AE(TG). F(Ca). BE(P)FIRRAENTIESR: Sequenom AT H 8] F ikl i DKK 13 K
rs1896367. rs224152907 I HE LM, MAEXL R I (dual energy X-ray, DEXA) I < FEME(L1-4)-
& 3R )& % & (bone mineral density, BMD). £: 1) DKK1#[Hrs1896367f75: SA4ME, BA.
CH. DHRFEREE RS FEE MR N A Gk FEZR (P < 0.05); DKK1ZEFrs2241529005: SA4M
b, CH. DAMZEFE REMEFRKMESAE LKiFEER(P < 0.05); 2) LDL-CHllE: DKK1ZERH
rs1896367. rs2241529f% S AFHI(AG + AA; AG + GG) (3.389 + 1.038; 3.445 + 1.045)E TH A2 (GG;
AA) (4.835 * 0.035; 4.835 + 0.035), (P < 0.05); 3) Zu&kMEEIHLEF: ALER. HM=EEBMD (L1-4)
KBMD (REF)EWHEARP < 0.05). Fik: 1) EHBELAZLFT2DMEHEF, DKK1ZEHFrs1896367.
rs22415296 RMER ZHH S5, BREAR. 2) BLEEAGTEERER: A2FRER. K
W=RE R KR BMD K B R &

e 45
2RUBERG, BRERF, DKK1XER, REERD, EXRLEHME

CEIEE .
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Abstract

Objective: To investigate the relationship between polymorphism and mutation of rs1896367 and
rs2241529 of DKK1 gene and bone metabolism in postmenopausal women with type 2 diabetes
mellitus (T2DM) in Xinjiang. Methods: A total of 136 postmenopausal women with T2DM in Xin-
jiang were selected and divided into 4 groups according to their medical history, glucose tolerance
test (OGTT) and BMD. Group A (26 patients with normal glucose tolerance and normal bone mass),
group B (28 patients with normal glucose tolerance and abnormal bone mass), group C (27 patients
with normal bone mass and T2DM), and group D (55 patients with T2DM and abnormal bone
mass). Fasting blood glucose (FPG), glycated hemoglobin (HbA1c), triglyceride (TG), calcium (Ca),
phosphorus (P) and other clinical biochemical indexes were measured and recorded. The polymor-
phisms of rs1896367 and rs2241529 of DKK1 gene were determined by Sequenom time-of-flight
mass spectrometry. Bone mineral density (BMD) of lumbar spine (L1-4) and femoral neck was
measured by dual energy X-ray (DEXA). Results: 1) rs1896367 locus of DKK1 gene: Compared with
group A, the frequency distribution of genotype and allele in groups B, C and D had statistical dif-
ferences (P < 0.05). rs2241529 locus of DKK1 gene: Compared with group A, the frequency distri-
bution of genotypes and alleles in groups C and D had statistical differences (P < 0.05). 2) LDL-C de-
termination: rs1896367 and rs2241529 mutations of DKK1 gene (AG+AA; AG+GG) (3.389 + 1.038;
3.445 * 1.045) lower than wild type (GG; AA) (4.835 % 0.035; 4.835 + 0.035), (P < 0.05); 3) Multiple
linear regression results: Menopause years and triglycerides were the influencing factors of BMD
(L1-4) and BMD (neck of femur) (P < 0.05). Conclusion: 1) In postmenopausal T2DM women in Xin-
jiang, the polymorphisms of rs1896367 and rs2241529 of DKK1 gene are related to glucose and
bone metabolism. 2) The results of multiple linear regression equation showed that increasing
menopause years and decreasing triglycerides were risk factors for decreasing BMD.
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1. 51§

B IR 9% (Diabetes mellitus, DM)/Z& —Fh DL ILKE 578 32 BURFAE (02 14 1) 4 AR R0, W8 PR
ABEIEFEIZAE ETF, HBR R L) 11%, Hrh T2DM &% W[1]. B 5Bk (osteoporosis, OP)J2: LI &
W SRR N E R G EE i, BRSSO T RA SR A, BRI, MESEKF
iK% OP Mz EAMFEE, H OP KARRT—MARE2] [3], BN OP M ZRFmMPIIE NFE4] [5].
Wnt {5 538 I 2 B 200 M A ST 5 1 SRR TR 1, e 3 B s [ 1) g O 40 B2 S5 DR R A
SN T I35 K5 S B BE AL A A N AR [6], DKK-1 2 Wit {5 S 3E B H0H07), @i wnt 5
SEE, S SE AN R R, (E OP RAEMITLRIGIN[7]. Rk, AHE FEIE ik A 508 SR L X 4545 5 T2DM
7Pt DKKL [ rs1896367. rs2241529 i s (W3R 2 451 KRR 55 R Ta bR 18 R, NI FIGIT
T2DM Fl OP # A} i R AR 3

2. MM5EFHE
2.1. RMR

VEBUHT B X 45 22 J5 Lotk 136 ), MR . OGTT MRS X £l g 45 543 A DU4H : A 4 OB & 1E
WAEE R IR 4 26 ), B A (HEN & IEH - E 5 4 28 1), C 41(T2DM fEE R IEH 4l 27 #1), D 4
(T2DM {5744 55 ). T2DM. OP [FiZWiksitk 73 HIFF & 1999 4. 1998 4F WHO HEFE (12 Wibr i .
GINFRE: ToRIREERT HEAA ERIE S RIAR M ARAS . Hibkbadt: 1) FHABISTENE IR Gt
URIIRE RO« FR S BUNE RO 5 2) 0 FH Qb B RIER G s AR U IR kA5 e e AR 1 25 3)
RFEEHLRETTHEE . 2 R M8 . 8B PE DT R S HA B BB s 4) KIREDOE., T, &
WA PN RIZEFB G R E T, FEERCHEZE RS iZEE.

22. EWAE

TOSRAERS B R L B A RS — TR, ot 545 48 £ (body mass index, BMI),
BMI = 1k 5 /5 & (kg/m?), JBVE L (waist hip ratio, WHR), WHR = JEF/E R 2 K4 @ sh A4k dr i (Y
5 Modular DPP-H7600)ill & 75 iR L4 (FPG) H il =F&(TG). % & s &5 (1 L [H B2 (HDL-C) .\ K% & fig
FAMHE EE(LDL-C). #5(Ca). BE(P). ik R (ALP)IRG PR AE AT bR s SR FH e YR0AH €00 33 2 A6 0 i Ak
21 2 (HbALC): K MLAE X ZeM i (dual energy X-ray, DEXA) M & FEAE (L1-4) BB #7115 %5 7 (bone
mineral density, BMD); iz Sequenom “KAT B[] i 15 75 i DKK1 &K rs1896367. rs2241529 i x5 1]
S A

2.3. Gt

SKH SPSS20.0 B AHAEEEE, B A 52 M IR G Il DKK1 JE[X] rs1896367. rs2241529 A7 s 3 K 7 %
SR A A A 2 B AT A Hardy-Weinberg ~F4, FEGELALTA] DKKL JE K 2 AN a7 38 PR A Je S5 FE [
B RS B A s TR RRIA(X +5) %R, AREECRA T Z 0, BLP < 0.05 I hZE R A4
TR
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3. &R
3.1. PU4H[E]—ARFERHERREL B

GUREIR: DHFRMAZRERE ST A, ERAGOUFFERP <0.01). PU4LE—RERATE,
U2 ) 5 A A R AR ELIBCR I B O 2 0 it (LK 1)

Table 1. Comparison of general data among the four groups (X £s)
F 1. MLHE—MREREER (X £s)

fabw A B2 CH D4
%1 %/n 26 28 27 55
IR 65.63 + 8.24 69.72 +7.32 66.52 + 7.62 70.40 £6.50™
AR ERRI % 15.73+7.92 19.73+7.28 16.78 £ 7.10 20.60 +6.04™
BMI/(kg/m?) 25.67 +3.04 25.66 + 4.75 27.10 +3.40 25.70 +3.50
R L 0.88 £0.19 0.89 +0.09 0.90 + 0.04 0.94 +0.08

5 A MM, "P<0.05 "P<0.01.

3.2. BLHEEIBFRAIEEE:

5 A B, CHM D AR FPG. HbALc K Fit AHm, ZRAFSIT ¥R (P<001), B4. D
M TG KT A H R, ZRBEFGIHE (P <0.05) (W& 2).

Table 2. Comparison of biochemical indexes among groups after covariance analysis (X £s)

2. BMHFENSTREEENIERHEER (X +5)

fabr A4 B4 CH D4
%/ (n) 26 28 27 55
FPG 5.30+2.20 5.10+0.70 7.70 +3.20™ 7.42+1.86"
HbAlc 5.97 +0.90 5.98 +0.43 7.20+1.307 7.48 +1.107
HDL-C 1.30 + 0.40 1.30+0.34 1.20 +0.30 1.20 +0.30
LDL-C 3.12+1.05 3.20 +0.80 3.24 +1.00 3.45+1.05
TG 2.52+1.80 1.50 £ 0.98" 2.30+2.29 1.70 £ 1.00
Ca 2.30+0.06 2.30+0.09 2.25+0.26 2.30+0.10
P 1.10 +0.09 1.10 +0.14 1.10+0.12 1.30+1.20
ALP 80.70 + 15.20 81.86 + 21.80 72.90 + 20.90 73.45 + 22.60

5 A MM, "P<0.05 “P<0.01.

33 BEEFERLE
5 AL, B4l D41 L1-4 KR-H 3 BMD 85 A 41, ZRH S8 (P <0.01) (1 3),
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Table 3. Comparison of bone mineral density among all groups after covariance analysis (X £ s)

=3 EMHFENNERAEEERENER(X+s)

EELa 1% (n) L1-4 BMD (g/m?) i %1 BMD (g/ m?)
A4l 26 1.20 £0.10 0.92 +0.14
B4 28 0.80+0.17" 0.71+0.10™
c4l 27 1.20+0.18 0.82 £0.35
D4 55 0.92+0.12" 0.74+0.117

5 A4, "P<0.05, 7P <0.01.

3.4. DKK1 £ rs1896367, rs2241529 i mpdEE R RS EE TR S AR E:

DKK1 JE[H rs1896367. rs2241529 J [Kl {7 x5 K BT 26 43 41 75 & Hardy-Weinberg ~Ffif . DKK1 %
rs1896367 fi xi. rs2241529 fii i, 5 A 4L, C4L(P <0.01). D 4L(P < 0.01) (K3 K 7 K A5 Avr i [R] 73
sz BA g5 m (W3 4. £ 5).

Table 4. Genotype and allele distribution frequency of rs1896367 locus of DKK1 gene (X +s)
% 4. DKK1 E[H rs1896367 i m B FE B K FREFE S FINE (X £5)

F R A SN IR
ZH )
AA GA GG P A G P 1A
Al 19 (73.1) 7 (26.9) 0 (0.0) 45 (86.5) 7 (13.5)
B4 27 (96.4) 1(3.6) 0 (0.0) 0.022 55 (98.2) 1(1.8) 0.021
CH4H 5 (26.3) 14 (73.7) 0(0.0) 0.002 24 (63.2) 14 (36.8) 0.000
D 4. 2(3.7) 41 (75.9) 11 (20.4) 0.000 45 (52.3) 41 (47.7) 0.000

Table 5. Genotype and allele distribution frequency of rs2241529 locus of DKK1 gene (X +s)
= 5. DKK1 £ [H 52241529 U S HAFE B R FEMEE S HINFE(X £5)

FE R Y S IR R
ZH )
AA GA GG P1H A G P1E
A4 24 (92.4) 2 (7.8) 0 (0.0 50 (96.2) 2 (3.8)
B4l 27 (96.3) 13.7) 0 (0.0 0.604 55 (98.2) 1(1.7) 0.515
C 4 7 (25.8) 12 (44.6) 8 (29.6) 0.000 26 (48.0) 28 (51.9) 0.000
D4 2 (3.5) 52 (91.2) 3(5.3) 0.000 56 (49.0) 58 (51.0) 0.000

3.5. DKK1 EMH rs1896367. rs2241529 U mAEEER BIGKE HIBFRHILEBERE R

D 41 DKK1 J&[H rs1896367. rs2241529 i s ERI(AG + AA. AG + AA) LDL-C ik T B £ AU(GG.
AA), ZRBEAF LG (P <0.01). DKK1 % [A rs1896367. rs2241529 Fk [K] {7 s 3 LA A (1) i IR Az A= AL
febrfE A4, B 4} C AT LG 2m (W% 6).
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Table 6. Clinical and biochemical indexes of DKKI at different sites in group D (X +s)

< 6. D 48 DKKI ANEML = alE R R A LR FR(X + 5)

i H

Age
BMI
WHR
Y2 AE R
FPG
HbAlc
Ca
P
ALP
BMD (L1-4)
BMD (f# 3i)
TG
HDL-C
LDL-C

GG
77.00 £14.14
2744 +2.99

0.90 +0.05
27.00+14.14
7.39+1.15
7.75+0.07
2.32+0.15
1.07 £0.16
66.50 + 12.02
0.92 +0.06
0.77 £0.07
1.31+£0.02
1.01 £0.02
4.84+£0.04

rs1896367

AG + AA
70.21+6.18
25.66 + 3.50
0.91 +£0.06
20.33+5.74
743+1.91
7.49+1.17
2.28+0.10
1.26 +1.24

73.40 £23.02
0.91+0.12
0.75+0.12
1.729+1.01
1.22+0.31
3.390 £1.04

P &
0.61
0.48
0.87
0.613
0.86
0.49
0.58
0.87
0.68
0.97
0.75
0.66
0.27
0.00

AA
77.00 +14.14
2744 +298

0.90 +0.05
27.00+14.14
7.39+1.15
7.75+0.07
2.32+0.15
1.07 £0.61
66.50 + 12.02
0.92 +0.06
0.77 £0.07
1.305 +0.02
1.01 £0.02
4.84+£0.04

rs2241529
AG + AA
70.44 +6.44
25.68 £ 3.46
0.91 £ 0.06
20.55+£6.04
1.86 +0.25
748 +£1.14
2.28+0.10
1.25+1.20
73.45 +22.58
091+0.12
0.91+£0.12
1.697 £0.99
1.21+0.30
3.45+£1.05

P1H
0.63
0.48
0.89
0.63
0.86
0.49
0.60
0.88
0.67
0.93
0.74
0.71
0.28
0.00

3.6. BMD 5 DKK-1 £& rs1896367, rs2241529 {i sa B %A1 % T2t [=1)3

PL BMD (L1-4) 5z BMD (Ji 5 300) AR AR &, fE#Y(X1)BMI (X2) \WHR (X3). 41 2[R (X4) . FPG (X5).
HbAlc (X6). HDL (X7). LDL (X8). TG (X9). Ca (X10). P (X11). ALP (X12). F:FA N EHZ &, #H17T
%2 JUE B A H (L3 6).

A ERR . HIW =52 DKK-1 %5 [H rs1896367. rs2241529 iz 5 BMD (L1-4) K BMD (5B %5) 1) 5% 1
K2 (P < 0.05) (W4 7).

Table 7. Multiple linear regression analysis of BMD (L1-4) and BMD (neck of femur)
< 7. BMD (L1-4), BMD (BR& BRI % Lk %Y 4

BMD H A & EVEES t{E PIH
BMD (L1-4) Hih = 0.318 3.057 0.003
HZAFRR -0.044 -2.325 0.022
BMD (i 3i) HB R -0.006 —4.089 0.000

4. g

OP H T Bt W o5 J B 5 F [ S B BRI M 002, A B 3 i KUK 8] [9]. 4442 )5 T2DM %2
PEFFAERS . MRS, TS 2 R 5 IR 2, B 5 R 4E OP S8UMEEHT[9]. DKKL /£
Wit {3 2585 (7], AR5 T2DM Lot B 4 v 28 B4 F [10] [11] [12].
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Wnt 15 5368 a1 s 20 B AN B 440 LAY Dy e s i ) 9B, DKIKL D Wint A5 538 % B H5 BT,
T I A AN PR A3, DR e A A AR IR B B R AR [13] . AP RS R B R, HIEE X ERAAR L,
DKK1 FE [ rs1896367 17 55« rs2241529 17 55, T2DM f1 & 1EH 41F1 T2DM A8 5 55 2H i 5 (R 2 Je 25
PEFE DR 3 A AT AT Se it 7% (P < 0.05), #2715 DKKL JE K 5 R 280 AT 15 4624 ) Lo PEps . BRI ¢,
X5 Ahmed 55 A\ DKK1 BT 428 5 2ot AT 58 7™ B AR B i 45 SR —2[14]. 1M Simona %5 7£ B
CRHX RF TR, BT 52 R A ) DKKL 2K, DKK1 £ K12 &gt & X[15].
R AT 125 FE— 5 TR AT BRI N IREA |/, 55— 5 THT DKL J5 [R]85 A5 JE PRSI R (1) 7 Af o] e 52 A 76 =)
T HI R R B s

AR KI, D 4 DKK1 F[H rs1896367. rs2241529 fi7 S EFAET(GG. AAKRAETI(AG + AA. AG +
AA) LDL-C /KF1, $iH DKKL & K 3R IE AT 52 i FE R I 3RIA,  as 5 Wang 558 A 7t 25 S % 01
DKKL F:[R R IE 230 fig R I ERA[ 16145 R —3. T Di 2 A#F5T 45 R 2R DKKL 2R FRix S LDL-C &
FHFNE[17], RIS R, AEZEENTE I G FER AR, A —Egsie,
DR LG 75 2Lk — D Fuif 2 DKKL SHRCMIC R . ZontkRAg REIR, Hl=E. ALERZ BMD 1)
UM, B, P TE IR R R4S T2DM ik, R4 )5 BT EE, FEmE, Wb
IR BAA B R

ZE FRTIR, TEEEEAN T4 G T2DM LtEdr, DKKIL %K rs1896367. rs2241529 £ 1%L £ 2
MERE. BRMREASE, DU NS, AL )E T2DM L& 358 G 57 16 S Bt 5 .

EHEWH

[ bR R A M HEE TR FOSL2 it TGF-p1/Smad3 15 5B 7E T2DM 1 4E F R Bl (T 52
(GIHZ202206).

SEEk
[11  #cse, WP EBERBRATR: S a4 3], HEEE: AR, 2018, 48(8): 812-819.

21 EAE BER, BEx, . B2%05 2 BRRE KRB CT 58 B FAHPERT AT, BRI AR 7,
2014(8): 1561-1563. https://doi.org/10.3969/j.issn.1671-7171.2014.08.038

[3] Crandall, C.J., Lacroix, A., et al. (2019) Predicting Fracture Risk in Younger Postmenopausal Women: Comparison of
the Garvan and Frax Risk Calculators in the Women’s Health Initiative Study. Journal of General Internal Medicine,
34, 235-242. https://doi.org/10.1007/s11606-018-4696-z

[4] Fukumoto, S. and Matsumoto, T. (2017) Recent Advances in the Management of Osteoporosis. F1000research, 6,
565-569. https://doi.org/10.12688/f1000research.10682.1
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Postmenopausal Women. Climacteric: The Journal of the International Menopause Society, 19, 458-462.
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