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Dynamic Changes of Bone Mineral Density at Different Bone Sites in Glucose-

dependent Insulinotropic Polypeptide Receptor Knockout Mice
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(1. Department of Endocrinology, The Second Affiliated Hospital, SUN Yat-sen University,
Guangzhou 510120, China; 2. Institute of Molecular Medicine and Genetics, Medical College of
Georgia, Augusta GA, USA)

Abstract:  [Objective] To observe the dynamic changes of bone mineral density at different bone sites of
glucose—dependent insulinotropic polypeptide (GIP) receptor knockout mice (GIPR—/- mice) and to explore the
possible effects of GIP on bone turnover in mice. [Method] The bone mineral density (BMD), bone mineral content
(BMC), and bone area were measured with dual energy X-ray absorptiometry (DEXA) at different bone sites (whole
body, femur, and lumbar spine) of female GIPR—/— mice and wide type mice (WT mice), which were C57BL/6
mice, at 1, 3, and 5 months of age. [Result] The total BMD, BMC, and bone area of GIPR—/- mice were lower
than those of WT mice at 1, 3, and 5 months of age (all P< 0.05). The femoral BMD of GIPR—-/- mice were lower
than that of WT mice at 1 and 3 months of age (both P< 0.05). In contrast, the lumbar BMD of GIPR—/— mice was
higher than that of WT mice at 1 month of age (P< 0.05). There were no significant changes of BMD, BMC, and

bone area at all three sites in GIPR —/— mice from 3 to 5 months of age, while those of WT mice increased
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significantly (all P< 0.05). [Conclusion] Compared with WT mice, GIPR—/- mice have significantly different BMD,

BMC, and bone area, which are site—specific and time—related, suggesting GIP has effects on bone turnover in mice.

Further, our results indicate that except the

“parathyroid hormone —vitamine D axis”,there is an “entero-osseous

axis” by which intestine and nutrient metabolism-related hormones can modulate bone metabolism to some extend.
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1 GIPR-/-
Table 1 The body mass and body length of wide type mice and GIPR—/— mice (ws)
Indices Group 1 month 3 months 5 months F P
Body mass WT mice 11.24+0.44 20.37+0.57? 22.07+0.85% 580.90 0.000
(g) GIPR-/— mice 10.92+0.72 19.63£1.44% 21.04+1.68% 104.77 0.000
[ 1.01 1.67 1.91
P 0.337 0.108 0.072
Body length WT mice 7.36+0.21 9.08+0.15% 9.43+0.127 401.84 0.000
(cm) GIPR-/- mice 7.37+0.08 8.78+0.18% 9.08+0.15% 236.63 0.000
i 0.11 4.60 6.06
P 0918 0.000" 0.000"

1) GIPR-/- mice compared with WT mice, P < 0.05; 2)
months, P < 0.05;The numbers of WT mice at 1, 3, and 5 months are 7, 12, and 12, respectively, and the numbers of GIPR—/- mice are 6, 16, and

3 months compared with 1 month, P < 0.05; 3) 5 months compared with 3

8, respectively
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Table 2 The total, femoral and lumbar BMD of wide type mice and GIPR—/— mice (vs, g/em?)
Sites Group 1 month 3 months 5 months F P
Total WT mice 0.0306+£0.0006  0.0484+0.0013%  0.0492+0.0011 716.59 0.000
GIPR—/— mice 0.0296+0.0009  0.0461+0.0019%  0.0474+0.0018 222.00 0.000
t 2.34 3.50 293
P 0.040" 0.002" 0.009"
Femoral WT mice 0.0382+0.0016  0.0654+0.0021%  0.0657+0.0027 381.91 0.000
GIPR—/— mice 0.0362+0.0012  0.0630+0.0034%  0.0641+0.0031 192.81 0.000
t 2.45 2.16 1.21
P 0.032" 0.040" 0.239
Lumbar WT mice 0.0346+0.0019  0.0623+0.0049%  0.0623+0.0042 117.03 0.000
GIPR—/— mice 0.0379+0.0025  0.0635+0.0053%  0.0607+0.0051 63.33 0.000
t 2.72 0.62 0.73
P 0.020" 0.539 0.473

1) GIPR-/- mice compared with WT mice, P < 0.05;

numbers of WT mice are 7, 12 and 12, respectively, and those of GIPR—/- mice are 6, 16, and 8, respectively

2) 3 months compared with 1 month, P < 0.05; At 1,3 and 5 months of age, the
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3 GIPR—/- . BMC
Table 3 The total, femoral and lumbar BMC of wide type mice and GIPR—/— mice (x5, g)
Sites Group 1 month 3 months 5 months F P
Total WT mice 0.160+0.006 0.423+0.022% 0.459+0.02% 596.80 0.000
GIPR—/— mice 0.138+0.009 0.382+0.034% 0.407+0.038 149.34 0.000
i 4.96 3.65 4.21
P 0.000" 0.001" 0.000"
Femoral WT mice 0.007+0.001 0.024+0.001 % 0.026+0.002 % 404.39 0.000
GIPR-/- mice 0.007+0.001 0.021+0.002% 0.022+0.003 136.30 0.000
t 2.06 5.45 3.71
p 0.064 0.000" 0.002"
Lumbar WT mice 0.008+0.001 0.027+0.003 % 0.031+0.003 ¥ 178.85 0.000
GIPR—-/—- mice 0.009+0.001 0.026+0.003 % 0.025+0.004 72.02 0.000
i 1.51 1.23 4.06
P 0.161 0.231 0.001"

1) GIPR-/- mice compared with WT mice, P < 0.05;2) 3 months compared with 1 month, P < 0.05. 3) 5 months compared with 3 months, P
< 0.05; The numbers of WT mice at 1, 3, and 5 months are 7, 12, and 12, respectively, and the numbers of GIPR—-/- mice are 6, 16, and 8,

respectively
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4 GIPR-/- N
Table 4 The total, femoral and lumbar bone area of wide type mice and GIPR—/- mice (ws, em?)
Sites Group 1 month 3 months 5 months F P
Total WT mice 5.22+0.12 8.74£0.28% 9.29+0.23% 695.99 0.000
GIPR—-/—- mice 4.67+0.21 8.29+0.48% 8.62+0.50 165.81 0.000
t 6.09 2.86 4.28
P 0.000" 0.008" 0.000"
Femoral WT mice 0.20+0.01 0.37£0.01? 0.40+0.02% 406.58 0.000
GIPR-/- mice 0.19+0.01 0.33+0.02% 0.35+0.03 110.47 0.000
t 2.30 5.58 4.30
P 0.042" 0.000" 0.000"
Lumbar WT mice 0.24+0.01 0.43+0.02? 0.50+0.03% 300.83 0.000
GIPR—/—- mice 0.24+0.02 0.40+0.02> 0.40+0.04 81.16 0.000
¢ 0.18 4.00 6.38
P 0.861 0.000" 0.000"

1) GIPR-/- mice compared with WT mice, P < 0.05; 2) 3 months compared with 1 month, P < 0.05. 3) 5 months compared with 3 months,
P < 0.05;The numbers of WT mice at 1, 3, and 5 months are 7, 12, and 12, respectively, and the numbers of GIPR—-/— mice are 6, 16, and 8,

respectively
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