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Abstract:  Objective To explore the association between adiponectin gene single nucleotide polymor-
phisms and osteoporosis in postmenopausal women of Zhuang nationality in Guangxi. Methods The ultra-
sonic bone densitometer was used to measure the broadband ultrasonic attenuation (BUA) of left calcaneus of
373 postmenopausal female volunteers of Zhuang nationality in Guangxi, and the T value was calculated. Ac-
cording to the recommended diagnostic criteria of osteoporosis, the volunteers were divided into three groups:

a normal bone mass group., an osteopenia group and an osteoporosis group. The polymorphic loci rs1063539,
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rs266729, rs3774261 and rs710445 of adiponectin gene were genotyped by Multiplex SNaPshot SNP method.
The differences in ultrasound BMD of the three genotypes at each locus and the differences in the distribution
Results

frequency of the three genotypes in the three groups were analyzed and compared. The distribution

of alleles at these four loci of adiponectin gene conformed to Hardy-Weinberg equilibrium. There were signifi-
cant differences in the distribution of three rs1063539 C/G genotypes among three groups ( P <{0. 05), and
there were significant differences in ultrasound BMD among three rs710445 A/G genotypes ( P <C0.05). The
ordered logistic regression analysis of osteoporosis risk factors showed that the risk of osteoporosis in postm-
enopausal women of Zhuang nationality with rs1063539 CC and CG genotype was higher than that of GG geno-
type ( P <C0.05), and the risk of osteoporosis in postmenopausal women of Zhuang nationality with rs710445
AA and AG genotype was lower than that of GG genotype ( P <0, 05).

adiponectin gene rs1063539 C/G and rs710445 A/G is associated with osteoporosis in postmenopausal women of

Conclusion The polymorphism of

Zhuang nationality in Guangxi. The genotypes of rs1063539 CC, CG and rs710445 GG may be genetic factors

that increase the risk of osteoporosis.
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Zhuang nationality
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rs1063539 5'-GTTGGGGTGGG 5'-CAGGCCTCTTTT 5-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
CTCCTTACAGA-3’ GGCCTCAGT-3' TTTTTCCTCTTTTGGCCTCAGTTGACT-3'
rs266729 5'-GCTCTGTGTGGA 5'-TGGACTTTCT 5 -TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
CTGTGGAGATGAT-3' TGGCACGCTCAT-3' TTTTTTTACGCTCATGTTTTGTTTTTGAAG-3'
rs3774261 5'-TCAGTCCTGCCT 5'-GCCTTCATTCTT 5'-TCATCAGGTCCACGGTGAGTA-3'
TTGGGGAACT-3' CATCAGGTCCA-3’
rs710445 5'-GTGAGCCGAGATT 5'-GGCGAGCAGGAT 5-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
GTTGCCACT-3' TAGGCTTCAG-3' TTTTTTTTTTTTTAAAATGAGAAAAGCCTGGCAT-3'
2 H#R Weinberg ist & 7 £ & & (y° {853 514 0. 01.,0. 08,
2.1 MRBRREIEN Z BRI BRSN PR 1 13F10.72, P >0.05). x Hor 6 25 . F W rs1063539
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SNP fii 3 A BRE¥ SR BRE R % P
rs1063539 CcC 3 (4.48) 7 (6.19) 25(12.95) 35(9. 38) 13. 836 0.032
CG 23(34.33) 57(50. 44) 93(48.19) 173(46. 38)
GG 41(61.19) 49(43. 36) 75(38. 86) 165(44. 24)
rs266729 cC 40(59.70) 65(57.52) 104(53. 89) 209(56.03) 1.154 0. 886
CG 23(34.33) 43(38.05) 79(40.93) 145(38. 87)
GG 4(5.97) 5(4,43) 10(5.18) 19(5.09)
rs3774261 AA 20(29. 85) 33(29. 20) 72(37.31) 125(33.51) 2.718 0. 843
AG 37(55.22) 63(55.75) 93(48.19) 193(51.74)
GG 10(14.93) 17(15.04) 28(14.51) 55(14.74)
rs710445 AA 26(38.81) 38(33.63) 63(32.64) 127(34.05) 4.930 0.553
AG 34(50. 75) 60(53.10) 91(47.15) 185(49. 60)
GG 7(10.45) 15(13.27) 39(20.21) 61(16.35)
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e ° CG 55.21+5. 50
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T 00, VoI 0.
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SNIP f37 L [ 5 BUA F P rs710445 AA 56.19+5. 60 3. 245 0. 040
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rs1063539 CcC 54. ()1i4.30 2.995 0.051 GG )503 9:3i)5. 60
CG 55.26=+5. 38 —
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X4 BREREEEREZNERF Logistic @3S

5 b5 b SE Waldy? df P OR (95% CI )

A iy 0.111 0.024 20. 949 1 <0. 001 1.118(1. 066~1.172)

NG —0.091  0.034 7.131 1 0.008 0.913(0. 854~ —0. 976)
rs1063539 CC vs GG 1. 485 0. 445 11.121 1 0.001 4.415(1. 845~10. 568)
rs1063539 CG vs GG 0.677 0.225 9.088 1 0.003 1. 968(1. 267~3. 056)

rs710445 AA vs GG —0.986  0.342 8.293 1 0.004 0.373€0.191~0. 730)

rs710445 AG vs GG —0.836  0.316 6. 984 1 0.008 0. 434(0. 233~0. 806)
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D'/r?
SNP i
rs1063539 rs266729 rs3774261 rs710445

rs1063539 0. 847 0.936 0.589
rs266729 0.118* 0.130 0.984
rs3774261 0. 284+ 0. 009* 0. 009
rs710445 0.123* 0.451® 0. 000"
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SERCR . U rs710445 07 5 1Y BR% R £ 245 kAT R
5 RE K 2R R A SRR AR OC . A SR BT VU At
B BAE N rs710445 GA FI GG RN 5B/ F K
PR A DEH (B R 7R rs710445 {37 5 3 ik U 2 ]
M5B ATES T B X E R, A, HHf
D LA BFE SCHRHE rs710445 S 2 AN S H B
o B IR IR RO A E A M . ST IRIR R AT
ZRE RO B AR EARE A — B R SR
L2 R I 2R UM KT (32 p i U A0 A A ) 5 R
LUK CA W R 55 50 W) T GEAEAE AY 25 5 K L fa] Fif
Z RARTE BTG 2 R R FEAE . DRV AS R 53 S X1 37
B AL W RREE R ACE AT, J5 22 ] 4K rs1063539
H rs710445 {7 15 10 35 H 22 25 1 JF J&8 1L v 70 41 20 i
1 28 335 KT 1 % LU T

g5 L RTIR A2 B F 9 UE ST 1R Bk 2R 0 e L
SZAARAE R AR ORI W A T A Y A, AR F
FE 25 F A DA 35 1% At 1f 2 W i 6 3R L A rs1063539
C/G F1rs710445 A/G W3 Z 8505 ) P % 40 24
J& 2 Pk B BT B A AE % A OG, o rs1063539 CC.
CG FEH R rs710445 GG 3 PH R 0] BE 2 19 8 5 s
i RS 1) 38t 15 TR 2%

S Xk

[1] YANAI H,YOSHIDA H. Beneficial effects of adiponectin
on glucose and lipid metabolism and atherosclerotic pro-
gression: Mechanisms and perspectives[ ] ]. Int J Mol Sci,
2019,20(5) :1190.

RICHARDS J B, VALDES A M,BURLING K,et al. Ser-
um adiponectin and bone mineral density in women[]]. ]
Clin Endocrinol Metab,2007,92(4) :1517-1523.

PENG X D, XIE H,ZHAO Q, et al. Relationships be-

tween serum adiponectin, leptin, resistin, visfatin levels

(2]

(3]

and bone mineral density,and bone biochemical markers

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

in Chinese men[J]. Clin Chim Acta,2008,387(1-2): 31-
35.
KANAZAWA I, YAMAGUCHI T, YAMAMOTO M, et
al. Relationships between serum adiponectin levels versus
bone mineral density, bone metabolic markers,and verte-
bral fractures in type 2 diabetes mellitus[J]. Eur J Endo-
crinol,2009,160(2) :265-273.
BERNER H S,LYNGSTADAAS S P,SPAHR A, et al.
Adiponectin and its receptors are expressed in bone-form-
ing cells[J7]. Bone,2004,35(4) :842-849.
LUO X H,GUO L J,YUAN L Q,et al. Adiponectin stim-
ulates human osteoblasts proliferation and differentiation
via the MAPK signaling pathway[ J]. Exp Cell Res,2005,
309(1):99-109.
PACHECO-PANTOJA E L,WARING V J,WILSON P |
M, et al. Adiponectin receptors are present in RANK-L.-
induced multinucleated osteoclast-like cells[J]. ] Recept
Signal Transduct Res,2013,33(5):291-297.
LEWIS J] W,EDWARDS J] R,NAYLOR A J,et al. Adi-
ponectin signalling in bone homeostasis, with age and in
disease[ ] ]. Bone Res,2021,9(1):1.
HE B,ZHAO ] Q,ZHANG M Z,et al. Causal roles of cir-
culating adiponectin in osteoporosis and cancers[ ] ]. Bone,
2022,155:116266.
ZHOU M, NING N, JIANG Y M, et al. Correlation of
ADIPOQ Gene Single Nucleotide Polymorphisms with
Bone Strength Index in Middle-Aged and the Elderly of
Guangxi Mulam Ethnic Group[J]. Int J Environ Res
Public Health,2021,18(24) :13034.
rhAe B SE ol B AN R B BT R R A 2. R M B G
FARE 12T 8 B (2017) [T 1. i A B Jou il 0 1B 4 956 g 4%
#5,2017,10(5) :413-443.
FAAE BT, S PO, S R A I L P R E
P E AT LT . BUAR BT BE %, 2012, 39 (4) - 838~
840.
WAKI H, YAMAUCHI T, KAMON ], et al. Impaired
multimerization of human adiponectin mutants associat-
ed with diabetes. Molecular structure and multimer for-
mation of adiponectin[J]. J Biol Chem,2003,278(41):
40352-40363.
R R T BRI KT RE 40~65 & &t
P A 58 5 2 1 AL B L 5 IR I AR DG PERF S L) . rh 4
AR ,2015,50(5) : 356-360.
GHADGE A A, HARSULKAR A M, DIWAN A G,et
al. Gender dependent differences in lipid metabolism in
individuals with type 2 diabetes mellitus[J]. J Diabetes
Metab Disord,2020,19(2) :967-977.
AN R B MW R VEIRR LB RAKT 5
LA NS B AN AR MR SR L) ] S 4R BE 2, 2022,
36(2):184-187.
CTF %235 503 T1)

497



2022 4

AT R I 2 B o

il 565 4 1

[6]

7]

(8]

(9]

(10]

[11]

MAZDEH M,KHAZAIE M, OMRANI D, et al. Associa-
tion between methylene tetrahydrofolate reductase poly-
morphisms and risk of ischemic stroke[ J]. Int ] Neurosci.,
2021,131(1) :44-48.
M’BAREK L,SAKKA S,MEGHDICHE F,et al. MTH-
FR (C677T,A1298C),FV Leiden polymorphisms.,and the
prothrombin G20210A mutation in arterial ischemic
stroke among young tunisian adults[ ]J]. Metab Brain Dis,
2021,36(3):421-428.
e X s BlOH: &L S 7T VOO L #E ADAMB33 A
rs511898.,rsd 4707 {8 Z A MEWFIE )], A VL R K B 2% B
Z4R,2021,43(4) :445-449,
ZHANG H,HUANG ] B,ZHOU Y ], et al. Association
of homocysteine level with adverse outcomes in patients
with acute ischemic stroke: a meta-analysis[J]. Curr Med
Chem,2021,28(36) :7583-7591.
IQBAL S.PEREZ-PALMA E,JESPERSEN ] B. et al.
Comprehensive characterization of amino acid positions in
protein structures reveals molecular effect of missense
variants[ ] ]. Proc Natl Acad Sci U S A,2020,117(45):
28201-28211.
FERNANDES V C,GOLUBEVA V A,DI PIETRO G,
et al. Impact of amino acid substitutions at secondary
structures in the BRCT domains of the tumor suppressor
BRCAL: Implications for clinical annotation[J]. J Biol
Chem,2019,294(15) :5980-5992.
KELLER A C,KLAWITTER J,HILDRETH K L,et al.
Elevated plasma homocysteine and cysteine are associat-

ed with endothelial dysfunction across menopausal stages

[12]

[13]

[14]

[15]

[16]

[17]

in healthy women[J]. J Appl Physiol, 2019, 126 (6):
1533-1540.
BALINT B, JEPCHUMBA V K,GUEANT J L, et al.
Mechanisms of homocysteine-induced damage to the en-
dothelial , medial and adventitial layers of the arterial wall
[J]. Biochimie,2020,173:100-106.
ZHANG S Y,XUAN C,ZHANG X C,et al. Association
between MTHFR gene common variants, serum homo-
cysteine,and risk of early-onset coronary artery disease:
a case-control study[]]. Biochem Genet, 2020, 58 (2)
245-256.
BAGHERI HAMIDI A, NAMAZI N, MOHAMMAD
AMOLI M, et al. Association of MTHFR C677T poly-
morphism with elevated homocysteine level and disease
development in vitiligo[ J]. Int J Immunogenet,2020,47
(4):342-350.
DU X X,XIAO L.,SUN R.,et al. A prospective cohort
study of MTHFR C677T gene polymorphism and its in-
fluence on the therapeutic effect of homocysteine in
stroke patients with hyperhomocysteinemia [ ] ]. BMC
Neurol,2020,20(1) :el28.
HOU R Y,REN X Y,WANG J,et al. TNF-a and MTH-
FR polymorphisms associated with cerebral palsy in Chi-
nese infants [ ] ]. Mol Neurobiol, 2016, 53 (10): 6653
6658.
LINVC,LUT L,YIN H L,et al. Prognostic relevance
of methylenetetrahydrofolate reductase polymorphisms
for prostate cancer[J]. Int ] Mol Sci,2016,17(12) :1996.
Wofem B #:2022-04-18; 18 [ H #1:2022-05-25

CERESS 497 TD)

[17]

(18]

[19]

(20]

(21]

VARRI M, NISKANEN L, TUOMAINEN T,et al. As-
sociation of adipokines and estradiol with bone and ca-
rotid calcifications in postmenopausal women[]]. Cli-
macteric,2016,19(2) :204-211.

LINY Y.WU S C,LIU B H,et al. Adiponectin receptor
1 involves in regulating bone formation and osteoblast
differentiation[J]. FASEB,2012,26(S1).

WANG Q P,LI X P, WANG M, et al. Adiponectin ex-
erts its negative effect on bone metabolism via OPG/
RANKL pathway:an in vivo study[ ] ]. Endocrine, 2014,
47(3):845-853.

CHINA S P, PAL S, CHATTOPADHYAY S, et al.
Globular adiponectin reverses osteo-sarcopenia and al-
tered body composition in ovariectomized rats [ ] ].
Bone,2017,105:75-86.

YAMAUCHI T, KAMON J,ITO Y, et al. Cloning of

adiponectin receptors that mediate antidiabetic metabol-

[22]

[23]

[24]

[25]

ic effects[J]. Nature,2003,423(6941) :762-769.
ALFAQIH M A,AL-HAWAMDEH A,AMARIN Z O,
et al. Single Nucleotide Polymorphism in the ADIPOQ
Gene Modifies Adiponectin Levels and Glycemic Control
in Type Two Diabetes Mellitus Patients[ J]. Biomed Res
Int,2022,2022:6632442.
FABAE BT, J R AL TV A DO R 1A 2 B
RREEFAE TR ST HHER LRI i
#,2012,43(1) :109-113.
ZHAO Y L,ZHANG T P, WU J. et al. Association of
adiponectin and adiponectin receptor gene polymor-
phisms with rheumatoid arthritis in a Chinese population
[J]. Postgrad Med J,2020,96(1133) :149-155.
SHINODA Y. YAMAGUCHI M, OGATA N, et al.
Regulation of bone formation by adiponectin through
autocrine/paracrine and endocrine pathways[J]. ] Cell
Biochem,2006,99(1) :196-208.

We#m B #3:2022-06-20; 12 [ B #§ :2022-07-08

503



