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Abstract:Objective To investigate the association of the low-density lipoprotein receptor-related protein
5(LRP5) gene polymorphisms with osteoporosis (OP) in postmenopausal women with type 2 diabetes melli-
tus(T2DM). Methods A total of 210 postmenopausal women who were treated in the hospital or had physical
examinations from August 2019 to September 2021 were enrolled in the study,including 50 healthy women
who had physical examination (group A),50 women with simple T2DM (group B) .52 women with simple OP
(group C) and 58 female T2DM patients with OP (group D). The polymorphisms of LRP5 gene Q89R and
A1330V loci were detected by using gene sequencing technology. The glucose and bone metabolism indicators
and bone mineral density (BMD) and genotypes of LRP5 gene Q89R and A1330V loci in groups B,C,D and A
were compared,and the polymorphism of LRP5 gene A1330V locus in group D was analyzed. Analyse the rela-
tionship between the polymorphism of LRP5 gene A1330V locus in group D and the indicators of glucose me-
tabolism and bone metabolism. Results Femoral neck BMD and L.2—4 vertebra BMD in groups C and D were
lower than those in group A (P <C0. 05),fasting insulin (FINS) and glycosylated hemoglobin (HbAlc) in
groups B and D were higher than those in group A (P<C0. 05). The distribution of RR,QR and QQ types at
the Q89R loci of LRP5 gene in groups B,C and D was not significantly different from that in group A (P>
0. 05) ,while the distribution of VV,AV and AA types at the A1330V loci of LRP5 gene was significantly dif-
ferent from that in group A (P<<0. 05). There were significant differences in the BMD of the femoral neck and
the L2—4 vertebra,and HbAlc among the patients with VV,AV,and AA types at the A1330V locus of the
LRP5 gene in the group D (P<C0. 05). Conclusion A1330V locus polymorphism of LRP5 gene may be an in-
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fluencing factor of OP in postmenopausal women with T2DM.

Key words: low-density lipoprotein receptor-related protein 5;

abetes mellitus; osteoporosis
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Adl 50 62.3+6.2 4.1+1.1 24.96+3.87 0.89+0.01

B4 50 63.1+6.6  3.840.9 25.2444.16 0.914+0.03
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%£4 DEHEELRP £FE A1330V 854 EERERSREEFRNER (2 +s)
BMD(g/cm®)

FL R n FINS(pmol/mL) HbAlc( %) B-ALP(pg/L) TRACP-5b(U/L)
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3 it it OP %t HbAlc K& T 5E &, HbAle /K FF+

OP J& T T2DM H & 19— ig v JF KOiE . 88N &
WL ST 46 28 I L P TR BIL A P i R OKSE BRI B A S
KA OP B3 & A K, A IFsE R0, 4 4 )5

1R X & 4l i Atk VR L AT BE S Bh T 0 A 40 it
B ARBESR 45 S IRIE S . OP o HbAle K EE T
#a 2 JG R Lot (P <<0. 05), R4 I5HHR,



EfraiEF2®E 20224 7 HF 43 %% 138 Int ] Lab Med,July 2022, Vol. 43,No. 13 * 1555 -

P4 28 5 T2DM 2o ¥ JBE W 4T OP B i A
Bii i -

HE, % T4 4 )5 ok T2DM 5 BMD &2 & f7 18
Mt B —450 . B EREY Wi, L
Ja ot T2DM B3 BMD 58 & =64 ¢, 5 &
T2DM 1) BMD 11 £ 8 0 1E % , 1 i 42 il A 28
) T2DM 35 BMD BAK; iz 58 i 46 th . 4 4 )=
7 T2DM It & OP & & & A F @ 3 ok 2.
B TR R, 42 )5 2ot T2DM 835 19 e 51 8%
fEHE BMD 54 e % % 4 I @ 25 700 iR gl
RIBFZT N 3 B, 48 242 J5 T2DM 8 3 1) 1% & 550 S i M
BMD 5 fg fE A A LLBH B T . BRI 2 Ah, B 2 o
SRS IR R L 5 4805 ok T2DM 3 (1 BMD 5
TERRYs 2 ot 4 2 )5 Lotk T2DM Jf & OP 3
BMD 548 48 J5 4t gl OP g —5 . Ao . 4
25t T2DM 3f % OP B & 1 kB i BMD ., JE A
L2~4 BMD T JE 46 28 4 P (P <<0. 05) 5 75 A Bif
FEIMIESE , 4 2 J5 4 T2DM JF %% OP 8 % & S
BMD . JEHE 1L2~4 BMD & T g B AR 4

OP J& T Z 5L ¥ . i B0 1 & 2B 806 5 it /%
P2 G B AT — 5 ), T 3 R SRE 8 0 1T
HRMHRG, Ak B, K BMD 5 LRP5 %X
A1330V S Z A% VI C, LRPS SR EH
7T AN A RO, o 2 Sl LRPS A -
() 8 B R B s 4 (Q8IRLA1330V), BB A M £
W55 2B . BMD WAL 54 e M 2 B X R %
el A BT LRPS 5 5 T2DM. OP £ —
LR A AW LRPS fEf 25 Wat {5
53 e I B AR AR R Y kL X T LRPS
S 2 50 5 R M T2DM [A] iy 56 £ 52 3] b ok
(e AP PE

LRP5 J& T Wnt BCAAR%H B 52 14 , & — Fh 25 B 32 {K
B FERE S TRk 11q12-13 b I R A 58 % W]
LRP5 |7 Z A4 FHUAALZ 5 h . LRPS ENA
FIF I 8 R =, B B AL 5 5 5 5 e,
A R AN B R . SRR 2 R R A
R fEAE =2 PSS Y L R R o A S 8 H Ao 3k
W1, LRP5 B Q89R i i 2 A M AB U8 5% W 48 28 )5 &
Pt BMD. & 82 1 BMD 1 — Ff e gk 5 H 0. BidR 5
a2 gk o 22 )5 A ME LRPS 30 £ &% 5 BMD 9 #l
KE VAT 0T, & BMD 5 Q89R 7 i £ B AE
—ERER O A1330V 0 5 £ 45 P 2 75 A 56 1 G
E. BRFGEHE 1, LRPS B 21 54 % )5 Lok
T2DM Jf & OP [B# R & KA G, &2 &4 OP 1Y
GBI . BAN A BEGE X LRPS 3 K A 5 2 Ak
LR BMD [R5 R AT T W AT, 85 R UE S
#i 22 5 LRP5 #: KA E 8 T2DM Fl OP 34 1Y b I

FETY L AT330V b 2 B S BRI KA K,
M Q89IR i wi 2 A ME 5w AL &AL ¢ R A K,
AW 5E K B, T2DM Jf & OP & & LRP5 i A
A1330V i S 2 505 B AR BRI OC, T Q8IR
P 2B S E AR B e, 5 e A MR
WA — B, EJYFE I RFEA & 317 2 d0 i F 58
WESIZ LS8 .

5 BT AR R B4 4 5 otk T2DM I &
OP 3% I 91 S JEAE L2~4 BMD B i F&AIK L 17 EL &
H LRPS K A1330V i 5 45 2 X B 43 A A B Bk 22
S 2t s Pk T2DM Jf & OP &3, LRP5 A
A1330V fii i VV LAV AA B35 (8] 58 200 % 18
L2~4 BMD, HbAlc K FHAM B 2%, LRPS KK
LM RE R4 2 )5 @t T2DM B & I & OP By #
i PR &

S % 3k

[1] AR 2, B SR, 2 BB PR & OF B T o 00 o A8 3 B AR 4
FPRASACAF ST ], I R IS 2% TR, 2021,28(1) : 87-88.

(2] TWEE, 2%, 2B, & B &) 2tk 2 B0 R s
LRP5 J: [ rs3736228 ., rs3781586 fir 5, ) 4k [ £ 251 B 8
R E R R LT] )INE 2, 2021, 52
(1):6-11.

(3] fuf iR, MR 2K, i, 25, LRP5 £ 8 A1330V. Q89R fif &
LR RESHL G T2DM B REWAE M LRI F
B R A 2 75, 2021,27(9) : 1294-1297.

(4] A, THEH, 2. %. LRPS WA HFRE S S
DL FE W B2 038 3 ki R R A RE A SE PR gE L) . AR
S WA RLZ . 2021,15(4) :398-402.

(5] LR, ULANsE, B JF . 45, 2 RUBE IR <otk B B B
PASE S5 95 B0 B AR DG IRV R [T, o [ B2 2= 817 , 2021, 18
(21):138-141.

L6 TRETE MR, S 57, B 285 30 A R O A A 2
Wi PR 2 v 4 7 R LT, SRRV B 2R 2E, 2021, 44(2) - 24- 26,

(7] EHHECIHL B2 2 BRI R E &8 REm
HiEAH G A B PR 26 4 T L. b B A 4 f L 2021, 36 (12)
2827-2829.

[8] HUANG Y. Research progress on related factors of type
2 diabetes mellitus complicated with osteoporosis [ J].
Mass technol,2021,23(4) :79-81.

[9] M&m. R ZZ%, 5% HEmg LG 2 BBHIRR L YR
WHENRE M LEN 5 FEF rs901825 Fl rs7125942 7 1
ZAM RS BRI ERI]. St BE¥ 2K, 2020,
36(13):1765-1769.

[10] IR, AR I, 557 32 4R Lotk 2 BUME IR WG & I 15 o B A%
it H AR R AT L) ). LR 25,2020,41(6) :51-54.

C11] et B R, 5 3CF . 4. WISP1,sFRP5 5 2 108 Jg
BB B A8 bR B AR G A T LT . v B R R
4= #,2020,26(3) :361-365. CF#E55 1561 T



Bk E¥LE 202247 A% 43 %% 138 Int ] Lab Med,July 2022, Vol. 43,No. 13

+ 1561 -

[7] MEMCZAK S,JENS M,ELEFSINIOTI A,et al. Circular
RNAs are a large class of animal RNAswith regulatory
potency[J]. Nature,2013,495(7441) :333-338.

[8] LI Z, HUANG C, BAO C, et al. Exon-intron circular
RNAs regulate transcription in the nucleus [ J]. Nat
Struct Mol Biol,2015,22(3) :256-264.

[9] VERDUCI L,STRANO S, YARDEN Y, et al. The cir-
cRNA-microRNA code: emerging implications for cancer
diagnosis and treatment[ ] ]. Mol Oncol,2019,13(4) :669-
680.

[10] ABDELMOHSEN K,PANDA AC,MUNK R,et al. Iden-
tification of HuR target circular RNAs uncovers suppres-
sion of PABPNI translation by CircPABPN1[J]. RNA
Biol,2017,14(3) :361-369.

[11] MIN L,WANG H AND ZENG Y. CircRNA_104916 reg-
ulates migration, apoptosis and epithelial-mesenchymal
transition in colon cancer cells[ ] ]. Front Biosci ( Land-
mark Ed).2019,24(5):819-832.

[12] ZHANG Q,ZHANG C, MA ] X, et al. Circular RNA
PIPSK1A promotes colon cancer development through
inhibiting miR-1273a[J]. World J Gastroenterol,2019,25
(35):5300-5309.

[13] WEI Z, TIAN Z,ZHANG L. CircPPP1R12A promotes
the progression of colon cancer through regulating CT-
NNB1 via sponging miR-375 [ J]. Anticancer Drugs,
2021,32(6) :635-646.

[14] ZHOU P,XIE W,HUANG H L.et al. circRNA_100859
functions as an oncogene in colon cancer by sponging the

miR-217-HIF-1a pathway[ ] ]. Aging( Albany NY),2020,

12(13):13338-13353.

[15] SUN Y.CAO Z,SHAN J.,et al. Hsa_circ_0020095 pro-
motes oncogenesis and cisplatin resistance in colon cancer
by sponging miR-487a-3p and modulating SOX9 [ ] ].
Front Cell Dev Biol,2020,8:604869.

[16] HANAHAN D, WEINBERG R A. Hallmarks of cancer:
the next generation[ J]. Cell,2011,144(5) :646-674.

[17] LIU Y,LI L,LIU Y,et al. RECK inhibits cervical cancer
cell migration and invasion by promoting p53 signaling
pathway[J]. J Cell Biochem,2018,119(4) :3058-3066.

[18] RICHARDSON C,ZHANG S, HERNANDEZ BORRE-
RO L J,et al. Small-molecule CB002 restores p53 path-
way signaling and represses colorectal cancer cell growth
[J]. Cell Cycle,2017,16(18) :1719-1725.

[19] WEI G H,WANG X. IncRNA MEGS3 inhibit proliferation
and metastasis of gastric cancer via p53 signaling path-
way[J]. Eur Rev Med Pharmacol Sci,2017,21(17) :3850-
3856.

[20] ZHANG H,ZHANG X,LI X,et al. Effect of CCNBI si-
lencing on cell cycle, senescence, and apoptosis through
the p53 signaling pathway in pancreatic cancer[ J]. ] Cell
Physiol,2018,234(1) :619-631.

[21] DU Y,WEI N,MA R,et al. A miR-210-3p regulon that
controls the Warburg effect by modulating HIF-1la and
p53 activity in triple-negative breast cancer[]]. Cell Death
Dis,2020,11(9) . 731,

(W B 1:2021-11-13 &[] H 1 .2022-03-11)

(45 1555 1)

[12] &R, 2R, 25,5 MEEREAMXERD 5 K
rs682429 Fl rs3781590 L M L2 A MR AZ SR & 5 Lk
HARE R W ] B SR RS R, 2020, 40
(12):1020-1023.

C13] Rl R4, EEW 55 &5 2 BB R 2otk B R
W5 e AR 22 S LT B G R #F 98, 2020, 33
(11):1463-1467.

(147 43, B 37, DalJF, 2. Wt {5538 B3 60 78 i 4k
A AE B BT A E AR TR LT KOG 5 00T R
2020,9(4) :45-48.

(157 woff, 274, 20RO B 2 RBRW A 25 &t
LRP5rs41494349 ,1rs2306862 fif i & [ 2 &Mk e #AF 5
AR R R T, o E B BB A 222020, 26 (5) : 646-
649.

[16] o mm . 2=k 22, 28 50 25, 45, 2 BUAH IR 40 22 ) Lo Pk j 3 am
PRI 7K -5 8 %5 B2 FE BT B9 A DG PEAF 92 T 0. v [ B I i
A2 75,2019,25(6) :799-803.

(177 XMy, T e 4], 56 5 0gr , 45, 11 BUME B /% 01 & B B
FAE Y B85 15 0 B Logistic [0 U9 20 A [T 0. 251 1% 9 2%
,2019,40(3) :383-385.

(18] Z==, @ WE ot sk HaHa , 55, Brma i B Al X 65 % LU b4k 2
RUBE PR I K B R A B 5 BMLLZ#E R AR 19
A PEWF T[T ], BB 21835 .2019,25(3) : 201-203.

[19] Fafsti i1, 48 2205 Lotk 2 BUAR PR P i o0 i A 1 3
B S A AR bR B AR M A3 LT . B S 2%
,2019,25(1):29-32.

[20] sRAS AR BL R, 25t %, 45 B R b B O 5 8 B AL < 7R
SrE A L], T E A TR PESE . 2017,21(36) : 5847~
5854.

[21] BRAe 5, A2 o, o 0%, 55, A W 7 4 X P 32 48 A
LRP5 &K QIR i a1 22 A5 5 B 0T i Wi 1 G B¢ Pk 43 A
(I P E B RG4S .2017,23(4) :421-427.

[22] #d %, o7 IR 4E 2 BB IR % (T2DMD &M B B i
bR B o R R (T . e 7 o o B 2 45 B S, 2017, 17
(A0) :40.

(23] JAHARE , 224 BRI, 55 1R 2617 % R 38 16 %% % iR R
HAZRAH G B 5 AN 5 B A B AH G PR R [T . VG
HEE25,2016,29(10) :5-7.

OIS fE H 1 :2021-09-12 &8 H 1. 2022-03-11)



