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Abstract

Medical University, Taiyuan 030000, China)

Objective: To systematically evaluate the association between the C509T, T869C, and T29C polymorphisms
at transforming growth factor p1 (TGF-f1) locus with bone mineral density and the risk of osteoporosis.
Methods: PubMed, EMBASE, Web of Science, CNKI, VIP and other databases were searched until April 2020, to
find relevant studies that meet inclusion and exclusion criteria. The Newcastle-Ottawa scale was used to evaluate the
quality of the included literature and RevMan3.3 software was used for statistical analysis. Results: Totally 16 studies
were eventually included, including 4 748 subjects. Meta-analysis showed that the T869C polymorphism of TGF-f1
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gene was associated with the risk of osteoporosis in Asian populations. The C allele was a risk factor for OP. It was

also associated with bone mineral density, and the subgroup analysis showed statistically significant differences no

matter whether it was in postmenopausal women or men. In terms of vertebral bone mineral density, TI' genotype >

CC genotype > TC genotype was found in males, and TT' genotype was greater than TC genotype in postmenopausal

women. In terms of femoral neck bone mineral density, T gene carriers were found to be greater than CC genotype

in males, and TT genotype was greater than C genotype in postmenopausal women. Conclusion: The T869C

polymorphism of TGF-B1 gene is associated with the risk of osteoporosis and bone mineral density, especially in

Asian populations, and the subgroup analysis showes statistically significant differences no matter whether it is in

postmenopausal women or men, which can be used as a genetic indicator to predict osteoporosis.
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CC+TC T Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
Hubacek.JA 2006 150 246 65 117 17.7% 1.25([0.80, 1.95) ===
Hussein.YM2014 14 83 39 7T 141% 0.20[0.10, 0.41]
Lau EM2004 125 480 26 100 171% 0.97 [0.60, 1.59] ——
Tural.512013 117 197 29 46 14.9% 0.86 [0.44, 1.66] - T
Utennam.D2012 204 260 71108 171% 1.890[1.16,3.12) —
Yamada.Y2001 218 661 70 252 191% 1.28[0.93,1.76) I
Total (95% ClI) 1937 700 100.0% 0.94 [0.58, 1.52]
Total events 828 300 ) .

Heterogeneity: Tau®= 0.28; Chi*= 28.02, df=5 (P < 0.0001); F=82%

Test for overall effect. Z=0.24 (P=0.81)

&2 TGF-B1{iL mT869CE F & 755 0P & & KUK A #H K M Z 2 5 7 Fx #K B (CC+TC vs TT)

0.1

02

05

1 2 5

Favours [experimental] Favours [control]

10

Figure 2 Forest plot of correlation between gene polymorphism of T869C at TGF-1 gene locus and the risk of osteoporosis in a

meta-analysis (CC+TC vs TT)

CC+TC T Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H, Fixed. 95% CI
HubacekJA 2006 150 246 65 117 19.6% 1.25[0.80, 1.95] N
Lau EM2004 125 490 26 100 18.4% 0.97 [0.60, 1.59] I
Tural.5 12013 117 197 29 46 10.9% 0.86 [0.44, 1.66]
Utennam.D2012 204 260 71108 12.3% 1.890[1.16,3.12) - =
Yamada.Y2001 218 661 70 252 38.8% 1.28[0.93,1.76) T
Total (95% CI) 1854 623 100.0% 1.25[1.02,1.52] S
Total events 814 261
Heterogeneity: Chi*= 4.99, df= 4 (P = 0.29); F= 20% 0?2 0?5 2 5

Test for overall effect. Z=2.18 (P=0.03)

Favours [experimental] Favours [control]

&3 TGF-B1{iL = T869CE FE & 75145 0P & 4 XK A48 5% 14 A B % 9 #7 (CC+TC vs TT)

Figure 3 Sensitivity analysis of the association between gene polymorphism of T869C at TGF-f1 gene locus and the risk of

osteoporosis (CC+TC vs TT)
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Table 3 Meta-analysis results of correlation between gene polymorphism of C509T, T869C, T29C at TGF-B1 gene locus and the

occurrence of osteoporosis

RGNS, 415 WG WIRBE  BEEARE SR /% P WAL OR  95%ClI P
C509T A CvsT 3 799/1013 0 0.76 F 0.83 0.68~1.01 0.06
TI'+CT vs CC 4 1067/210 0 0.67 F 112 0.81~1.55 0.5
I vs CC+CT 3 307/509 84 0.002 R 112 0.51~248 0.77
I vs CC 3 307/200 0 0.51 F 1.37 091~2.06 0.13
CTvs CC 3 399/200 9 0.33 F 096 0.67~1.37 0.82
T869C Bk TvsC 5 1951/2267 0 0.94 F 0.85 0.75~0.97 0.02
CC+TC vs TT 6 1854/623 20 0.29 F 125 1.02~1.52 0.03
CC vs TT+TC 5 482/1 627 0 0.88 F 1.36 1.09~1.70 0.006
CCvs IT 5 504/592 87 <0.00001 R 0.63 027~1.48 029
TC vs TT 5 1112/515 0 0.45 F 1.07 0.85~1.34 0.59
DI TvsC 2 1316/1 690 0 0.52 F 0.86 0.68~1.08 0.04
CC+TCvs T 3 1411/460 44 0.17 F 1.11  0.77~1.60  0.03
CCvs TT+TC 2 348/1 155 0 0.59 F 1.4 093~2.09 0.03
CCvsTT 2 348/352 4 0.31 F 131 0.80~2.15 0.05
TC vs TT 2 803/352 0 0.34 F 1.02  0.69~1.50 0.55
RN TvsC 3 635/577 0 0.96 F 0.86 0.68~1.08 0.2
CC+TCvs T 3 443/163 0 0.35 F 1.11  0.77~1.60 0.58
CC vs TT+TC 3 134/472 0 0.54 F 1.4 093~2.09 0.11
CCvs IT 3 134/163 0 0.81 F 1.31 0.80~2.15 028
TC vs TT 3 309/163 39 0.2 F 1.02  0.69~1.50 0.93
T29C YN TvsC 4 1743/1157 95 <0.00001 R 1.1 0.56~2.17 0.78
CC+TC vs TT 4 884/546 83 0.0006 R 0.97 0.56~1.70  0.93
CCvs TT+TC 4 253/1197 94 <0.00001 R 0.73  021~2.55 0.62
CCvs IT 4 253/546 94 <0.00001 R 0.66 0.16~2.76 0.57
TC vs TT 4 651/546 47 0.13 F 097 0.77~122 08
R TvsC 3 1001/781 96 <0.00001 R 1.IS 0.40~329 0.8
CC+TCvs T 3 575/296 88 0.0002 R 094 0.39~227 0.89
CCvs TI+TC 3 186/705 96 <0.00001 R 0.64 0.09~4.75 0.66
CCvsIT 3 186/296 96 <0.00001 R 0.56 0.06~5.71 0.63
TC vs TT 3 409/296 64 0.06 R 0.85 0.50~1.45 0.56
& TvsC 1 742/376 — — — 1 078~129 098
CC+TC vs TT 1 309/250 — — — 1.01 0.73~1.42 0.93
CCvs TT+TC 1 67/492 — — — 095 0.57~1.59 0.86
CCvs IT 1 67/250 — — — 097 0.56~1.66 0.9
TC vs TT 1 242/250 — — — 1.03  0.72~1.47 0.88

F: BEERUVHR R: BEHLZCNARLE,
F: Fixed effect model; R: Random effect model.
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R4 TGF-PI{IACS09T. T869C. T29CEAZEMSBHEBREMXMENEESTER
Table 4 Meta-analysis results of correlation between gene polymorphism of C509T, T869C, T29C at TGF-f1 gene locus and

lumbar vertebral bone density

AL A ZH 531 WAL A H SRR FTEE /% P WAL OR 95%CI P
C509T DI CCvsCT 3 285/524 0 0.94 F 0 -0.02~0.02  0.78
CCvsIT 3 285/285 58 0.09 R 0.03  0.02~0.11  0.14
CTvs T 3 524/285 62 0.07 R 0.02 -0.01~0.06  0.19
T869C WM/ & TTvs TC s 364/825 86 <0.0001 R 0.01 -0.01~0.03  0.27
I vs CC 5 364/361 80 0.0006 R 0.01 -0.01~0.03  0.54
TC vs CC 5 825/361 59 0.05 R -0.01 -0.02~0.00 022
W/ FE - T vs TC 1 39/119 = = — 0.04  0.03~0.05 <0.00001
TT vs CC 1 39/74 = = — 0.03  0.02~0.04 <0.00001
TC vs CC 1 119/74 — — — -0.01 —0.02~0.00 0.0007
ﬂg;ﬁﬁfi T vs TC 4 325/706 0 0.52 F 0.01  0.00~0.02  0.03
I vs CC 4 325/287 65 0.04 R -0.01 -0.04~0.02 0.6
TC vs CC 4 706/287 38 0.18 F -0.00 -0.01~0.01  0.82
T29C P TT vs TC 6 221/375 74 0.001 R 0.02  0.01~0.03  0.0007
T vs CC 6 221/228 96 <0.00001 R -0.01 -0.05~0.03  0.63
TCvs CC 6 375/228 96 <0.00001 R -0.02 -0.05~0.01  0.19
FNER T vs TC 3 68/141 85 0.001 R 0.02  0.01~0.04  0.01
T vs CC 3 68/91 97 <0.00001 R 0.03 -0.03~0.09 0.33
TCvs CC 3 141/91 98 <0.00001 R 0  -0.05~0.06 0.86
QA% I vs TC 3 153/234 67 0.05 R -0.00 -0.05~0.04 091
TT vs CC 3 153/137 93 <0.00001 R -0.11 -0.26~0.04 0.14
TCvs CC 3 234/137 88 0.0003 R -0.09 -0.20~0.01  0.08

F: [EERVARL R: BEHLRCNARLE,
F: Fixed effect model; R: Random effect model.

RS TGF-B1{IRT869C, T29CERAZHMSREMBEEMRMEMNEENNER
Table § Meta-analysis results of correlation between gene polymorphism of T869C and T29C at TGF-f1 gene locus and bone

mineral density of femoral neck

AIFSE LA 2031 A BEEH BREARRE SEMP/% P RNEA! OR 95%CI P
T869C W/ B Trvs TC 3 84/277 70 0.03 R 0.01  -0.00~0.01 0.23
TT vs CC 3 84/178 0 0.79 F 0.01  0.01~0.01 <0.00001
TCvs CC 3 277/178 91 <0.0001 R 0  -001~001 042
W/ HHE TrvsTC 1 39/119 — — — 0  -0.01~0.01 0.1
TT vs CC 1 39/74 — — — 0.01  0.00~0.02  0.003
TCvs CC 1 119/74 — — — 0.01  0.01~0.01 <0.00001
ﬂgﬁiﬁ TT vs TC 2 45/158 0 0.85 F 0.01  0.01~0.01 <0.00001
TT vs CC 2 45/104 0 0.49 F 0.01  0.01~0.01 <0.00001
TCvs CC 2 158/104 0 0.46 F 0  —0.00~0.00  0.95
T29C RN TT vs TC 3 68/141 97 <0.0001 R 0.01  -0.02~0.05 0.5
TT vs CC 3 68/91 99 <0.00001 R -001 -0.12~0.09  0.81
TCvs CC 3 141/91 99 <0.00001 R -0.02 -0.10~0.05  0.58

F: [BEERNAERL; R: BEALNARR,
F: Fixed effect model; R: Random effect model.
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Figure 4 Funnel plot of T869C gene polymorphism at TGF-p1
gene locus and risk of osteoporosis (CC+TC vs TT)
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