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Mechanistic _analysis of menopause-induced bone mineral density loss focussing on
colonic epithelial homeostasis
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The mechanism of menopause-induced reduction in bone mineral density has
been explained solely from the lack of estrogen. In the present study, we tested whether the lack of
estrogen disrupt colonic homeostasis and whether colon-derived inflammatory substances induce the
reduction in bone mineral density. The cecal mucin and the concentration of LPS-binding protein in
the blood did not change in normal female mice and ovariectomized mice, indicating that the lack of

estrogen does not affect the barrier function of the large intestine. On the other hand, the RNA
sequences of comprehensive analysis of bone marrow genes found that the lack of estrogen suppressed
the ferotosis pathway. This finding may explain the mechanism of action of anti-inflammatory
components in reducing bone mineral density.
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2 W1, Sham B & Ho, ﬁeﬁfiﬁ%? L. ZOZITIIPHER L 6 Bz biiFr s T\, &
HEW@%EE%;(}A%/ AEE, BT 1 BRIV T, Sham BEIZEEA, OVX BECHE 2
HEIMRRH N6 H DD, uit%ﬁﬁﬁlﬁ 2 B XOV6 W% CITRERIC EIT e < BRI OZED 72 h
Sz, F72, A LPS JEEEIXFRBRARE 1 3 B Tl Sham BEICEEA, OVX BECAH B RE T A58 &b%
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#£1KE, BEE. EBBIOMFTVRRI Y v BT A RiES % 327 H (LBP)

1week 2 weeks 6weeks
Sham OVX Sham OVX Sham OVX

Food intakes, gfeach periods 339038 337*11 72327 685+ 21 2017 £95 2038 *24
Body weight gain, gfeach periods 331+ 042 497 * 0.49*% 6.40 = 075 9.78 * 0.80% 13.00 £ 2.08 20.37 £ 1.38%
Uterus, g 0.129 * 0.007 0.040 * 0.001% 0.150 * 0.029 0.031 * 0.001*% 0.183 £ 0.031 0.026 * 0.002%
Total BMD in femur, mg/cm*3

Whaole 5807 567 £ 12 617 = 10 557 £ 11% 697 £ 13 617 £ 7%

Proximal 720 £ 12 705 £ 18 763 £ 9 699 £ 14% 817 £ 20 751 £ 14%

Mid 647 £ 15 630 £ 21 648 £ 15 593 £ 17% 736 = 20 670 £ 8%

Distal 473 £ 8 457 £ 10 515 £ 13 452 £ g% 599 £ 16 501 £ 7%
Cecal tissue, g 0.073 * 0.006 0.081 * 0.004 0.083 * 0.003 0.092 * 0.008 0.089 * 0.004 0.093 * 0.003
Cecal contents, g 0.159 * 0.007 0.268 * 0.034% 0.228 £ 0.038 0.279 £ 0.031 0.308 * 0.036 0.277 £ 0.030
Mucin contents, pmel/cecum 0.356 * 0.047 0.842 * 0.088* 0.708 * 0.158 0.814 * 0.089 0.633 £ 0.093 0.792 £ 0.160
Plasma

LBP, pug/mL 10.97 £ 0.45 8.99 * 0.45% 806 * 119 7.57 £ 0.85 8.37 = 0.66 9.58 = 0.57

Date are expresses means = SEMs, n =6.%p<0.05 (vs. each Sham) tested by non-paired t test.
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Sham OVX
C E

Food intakes, g/42 days 1980 £ 69 1867 £ 7.0 1976 £ 115
Body weight gain, g/42 days 133*13° 174 *24° 68 X07°
FE 0.067 * 0.006° 0.091 * 0.009° 0.036 * 0.004°
Uterus, g 0.153 * 0.018° 0.024 * 0.001° 0.229 * 0.006*
Total BMD in femur, mg/cm#3

Whaole 715 £ 8* 626 £ 6° 733 £17°

Proximal 859 * 10° 766 £ g° 874 £ 12°

Mid 744 £12° 664 £ 8° 746 £ 14°

Distal 605 * 10° 511 £g* 637 £ 21°
Gene expression, a.u.

Bone

Zpx-4 1.00 = 0.26 1.20 £ 0.14 1.92 * 0.42%

Date are expresses means 2 SEMs, n=6. Labeled meansina row without a common letter differ, P<0.05.
*p<0.05 (vs. Sham).
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