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Abstract; Objective To observe the effect of bisphosphonate combined with hypoglycemic agents on the expression of BMP-2,
TGF-B1 and IGF-1 in type 2 diabetic with osteoporosis rats, and to explore its mechanism of prevention and treatment of DOP.
Methods 60 female SD rats were randomly divided into control group, model group, bisphosphonate group, hypoglycemic agent
group, combined group, An animal model of type 2 diabetes mellitus complicated with osteoporosis was established and given
different drug interventions. Glucose metabolism, bone mineral density and bone biomechanics were detected respectively, RT-PCR
and immunohistochemistry were used to detect the expression of IGF-1, IRS-1 and IRS-2 mRNA and protein in bone tissue. Results
The serum levels of FPG, 2hBPG and HbAlc in the bisphosphonate group, hypoglycemic group and combination group were
significantly lower than the model group ( P<0.05), The serum levels of FINS in the bisphosphonate group, hypoglycemic group,
and combination group were significantly higher than the model group ( P<0.05). The BMC and bone biomechanical index in the
bisphosphonate group, hypoglycemic group, combined group were significantly higher than the model group ( P<0.05). The mRNA

and protein expression profiles of the bisphosphonate group, hypoglycemic group and combination group were significantly higher
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than the model group ( P<0.05). Conclusion Bisphosphonate combined with hypoglycemic agents may regulate the expression of

BMP-2, TGF-B1 and IGF-1 in type 2 diabetes mellitus with osteoporosis rats, improve glucose metabolism, increase bone density

and improve bone biomechanical properties, and play a role in prevention and treatment of DOP effect.

Key words: type 2 diabetes with osteoporosis; alendronate; metformin; insulin-like growth factor-1; transforming growth factor-

B; bone morphogenetic protein-2
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W5 38 1ok WL WUIRE R 6 1k 5 WA 24 0 %t 2 BB SR
A I F B AAME K B BMP-2, TGF-B1,IGF-1 R ik
W, R H PG DOP By A FIALE, T Oy B A
DOP & 357 8 8% B 07 i

1 #EIFE

L1 Sei st

BTG BERR B (4R 5 25,70 mg, RV AR HI 256/ IR
AW ERR WU (& E1E,0.5 g, h 2 Bl
HEM A AR AR, M T3 E A A F,
2000 AU Ak, i 2185 H A A W T4 E FHEH A |, W)
g X 2k H % B2 A4 W T 35 E NORLAND 7\ F], MTS-
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4% = 10 mmol/L; %5 & ( BMC) W& {H )% /> = 2.5
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Table 1 RT-PCR amplification primer sequence

[N 519 KB (bp) ST FI(5°-3")
BMP-2 165 bp 1 #5314 .5 -GAAAACAGCAGCAGTGACC-3’
T4 :5" -GGTGGCGTTCATGTAGGAGT-3’
TGF-p1 242 bp BB .5 -TGGGCACTGCTAGAGCCTAT-3’
Ni#a[45 .5 -GCCGGAGATCCATACAAAGGA-3’
ICF-1 153 bp S8 :5° -CCCCTCAACCCTACAAAGTC-3’
F#EBI4:5" - GGGAGGCTCCTCCTACATTC-3”
B-actin 303 bp B4 .5 -ACGGTCAGGTCATCACTATC-3’

TSI .5 -TAGAGCCACCAATCCACAC-3’
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Table 2 Comparison of glucose metabolism indicators in each group rats (x+s)

£ 53 n FPG/(mmol/L) 2hBPG/ (mmol/L) HbAle/ (%) FINS/(mlU/L)
i R4 12 5.32+0. 74 9.33+0. 63 6.410. 84 24.85+1. 63
o TR 2l 12 17.35+0.56 " 25,23+2.52° 12.15+1.22* 10.04+1, 14"
XL i 3k 4 12 10.23+1. 074 18.25+1. 682 7.24+0. 61 17.13£1.47%
WEREZS A 12 9.24x£0. 78" 16.06+1. 42" 6.89+0.70" 19.62+1. 52"
BG4 12 9.01£1.08% 12.91+1.26% 6.22+0.51% 22.55+1.45%

TE R AL LR, T P<0. 05 SRR L5, 2 P<0. 05,
2.2 BHAE®RYEME LY ¥R

P 0 R B R R R AT e DRI T A I
HOnS N 2H 3 B R AR (P<0.05) , XUBE MR 31 4 | W

NSl e R ) R PN R R N k1]
JiE T 4 1 7 T (P<0.05) , DG & 405 15 o
WA 3,

£33 FARRBAREEENGEY ) AP LR (2xs)

Table 3 Comparison of bone mineral density and bone biomechanical indexes of bone tissue in each group (z+s)

A5 n HHEE/ (g/em®) BN/ (N) WK BT A7/ ( MPa) Wi/ (N/mm)
X B4 12 0.205£0. 012 128. 946+20. 435 38.346x10. 357 240. 563£30. 446
R 12 0.148+0. 005" 78.202+12. 127 * 19.723+3. 134" 155.517+20. 624 °
W R ER AL 12 0.183+0.010% 115.309=16. 8252 35.248+9. 6552 210. 381+26. 2962
etz 12 0. 179£0. 008~ 107. 515=16. 3602 33.520+9.261% 202.782+25. 5452
B A 12 0. 196+0. 010" 121. 246+20. 507" 37.626x10. 240" 236.245+28. 813"

S A A, T P<0.05; SR HER, 4 £<0. 05,
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Fig.3 TGF-1 expression in bone tissue of rats in each group (400x)

#% H KB EHE BMP-2 TGF-1 IGF-1 K [ R IK L H (xxs)

Table 5 Comparison of BMP-2, TGF-B1, IGF-1 protein expression in bone tissue of rats in each group (#+s)

26 5 n BMP-2 TGF-B1 IGF-1
XT HR AL 12 0.285+0. 015 0. 420+0. 022 0.234+0.016
RN 12 0.164+0.011" 0.225+0.013* 0.165+0.012"
SR A 12 0.233£0. 012" 0.342+0.018" 0.220+0.013"
WERE 2 12 0.228+0.013% 0.327£0.016% 0.223+0.012%
sl 12 0.260+0.012% 0.378+0.015% 0.236+0.015

T SRR R, T P<0.05; SHEAH L, © P<0.05,

3 it
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