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Effects of Medicinal Herb Extracts on Osteoblast Differentiation and
Osteoclast Formation
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Abstract Bone is continuously remodeled by osteoblasts and osteoclasts. We investigated the effects of medicinal herbs,
which act on bone metabolism. Fifteen kinds of medicinal herb extracts were screened for bone formation activity with
osteoblastic cells, and MC3T3-E1 and bone resorption were screened with osteoclasts derived from mouse bone marrow
macrophages. Among these samples, Actinidia polygama, Eucommia ulmoides Oliv., Schizonepeta tenuifolia, Sorbus
commixta, and Zingiber officinale Rosc. extracts showed strong bone-forming activity accompanied with osteoblast
proliferation and alkaline phosphatase activity. In addition, these extracts decreased tartrate-resistant acid phosphatase
activity against osteoclast differentiation. The results indicate that these medicinal herb extracts can potentially prevent
bone-related diseases such as osteoporosis by increasing osteoblast differentiation and reducing osteoclast activity.
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Table 1. Lists of medicinal herb

No. Scientific name Extracts”
1 Actinidia polygama E
2 Allium monanthum Maxim. E
3 Aralia contientalis M
4 Asarum sieboldii M
5 Dioscorea tokoro Makino. M
6 Diospyros kaki Thunb. M
7 Eucommia ulmoides Oliv. M
8 Kalopanax pictus Nakai. M
9 Nelumbo nucifera Gaer. M
10 Perilla sikokiana Britton. M
11 Salvia miltorrhiza Bunge. M
12 Schizonepeta tenuifolia M
13 Sorbus commixta M
14 Teucrium veronicoides Max. M
15 Zingiber officinale Rosc. E

YE: Ethanol extracts, M: Methanol extracts.
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Table 2. Effect of 15 extracts from medicinal herb on the
proliferation and alkaline phosphatase (ALP) activities of
MC3T3-E1 osteoblastic cells

Treatment
- Proliferation ALP activity
Concentrations (%) (%)
(ng/mL)
Control 0 100.0+1.2" 100.0+0.2
10 106+7.2 139.1£27.0
1 50 98.8+4.7 135.0+£30.2
100 94.4+7.5 136.2+12.1
10 99.9+2.8%2 97.6+14.4*
2 50 105.3£9.7* 72.2+9.5°
100 75.7+17.1° 99.3+14.3*
10 100.5£5.8 107.1£10.8
3 50 94.248.3 104.1£26.0
100 95.8£1.8 105.8+23.2
10 94.7+11.8 85.0+8.7
4 50 99.6£14.6 94.7+3.3
100 82.7+7.8 95.3+£9.7
10 101.6+9.7 136.7+21.0
5 50 93.7£2.5 121.5+£20.6
100 92.2+4 4 142.6+22.9
10 107.5£1.5 84.5+42.2
6 50 102.2+7.2 102.0+11.4
100 105.1+£7.3 118.8+£35.4
10 102.4+8.9 119.0+12.9
7 50 100.0£11.2 156.3+8.5"
100 96.3+£8.0 152.7£19.4*
10 89.5+9.9 104.3£14.9
8 50 87.3+£10.8 104.9+8.8
100 69.4+3.1 86.3+6.7
10 80.6+2.9* 88.7+8.7%
9 50 76.8+2.8%® 93.4+11.6°
100 72.1+4.9° 79.0+£2.4°
10 98.1+£13.7 73.7£3.3
10 50 97.2+£2.2 70.0+7.6
100 95.4+13.9 64.6+4.3
10 103.8+2.1* 92.749.3
11 50 90.5+1.6° 89.7425.5
100 85.6+3.7° 65.3+£19.9
10 101.5+1.72 97.4+23.0
12 50 100.74£9.6* 105.3£15.5
100 85.3+5.6° 123.6+10.2
10 92.9+3.8° 115.3+14.7
13 50 111.3+7.8° 117.5+4.4
100 96.9+9.3% 110.3+£22.3
10 96.7+3.6* 123.3+8.4°
14 50 90.2+8.3% 166.2+30.0°
100 86.0+£6.6° 154.6+12.4*
10 98.6+7.3* 109.6+11.7
15 50 86.4+7.1% 111.449.1
100 84.6+3.9° 113.1£6.4

"MeantSD (n=3).
DValues with different superscripts are significantly different (p<0.05).
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Table 3. Effect of 15 extracts from medicinal herb on the mouse
bone marrow osteoclastic cells proliferation and TRAP activity

=2 E38k8] %] A 42 WA 5 E (2010)

Treatment
Proliferation TRAP activity
Concentrations (%) (%)
(ng/mL)
Control 0 100+0.1" 100+1.2
10 126.8+2.8% 60.4+£2.7%
1 50 135.5+£2.2* 42.2+1.7°
100 114.3+8.3¢ 14.6+1.8°
10 103.8+16.0 85.5+8.2°
2 50 91.8+16.7 83.6+2.4°
100 86.6:16.2 59.9+1.9°
10 90.9+1.5* 60.9+£2.1*
3 50 78.8+6.6° 47.244.9°
100 42.8+9.5° 21.2+£2.9°
10 68.4+8.4* 43.749.5°
4 50 37.445.1° 13.9+1.2°
100 22.4+1.3¢ 6.7+0.7°
10 86.6+11.4* 57.4+6.5°
5 50 77.4+15.9% 84.1+£10.0°
100 60.2+£13.8" 69.2+13.4%
10 120.6+£7.7° 95.2+6.1°
6 50 111.8£1.0° 107.3+0.5°
100 87.0+3.0° 89.440.8°
10 86.5+7.9 53.7£2.3°
7 50 85.349.3 18.0£6.2°
100 87.8+4.9 5.4+0.3°
10 30.9+2.5 25.1+4.8°
8 50 102406 3.0£0.2°
100 9.4+0.5 3.0£0.1°
10 84.3£16.7 92.4+1.7°
9 50 64.7+16.2 64.6+4.9°
100 58.8+13.4 54.8+9.7°
10 89.0+7.4 65.0£14.9*
10 50 87.9+11.9 49.8+8.3°
100 78.5+10.6 17.6£7.6°
10 89.6+5.0° 89.4+1.8°
11 50 78.5+5.2° 72.9+2.9°
100 53.7+8.4° 54.6+2.6°
10 77.7+£5.7° 22.4+2.8°
12 50 75.3+4.1° 7.6+1.5°
100 54.1+3.2° 3.4+0.2¢
10 123.1+£5.9* 76.3£11.9°
13 50 124.7+0.9* 40.9+6.3°
100 105.0£10.3° 21.3+5.1°¢
10 132.7+12.1* 60.7£12.9*
14 50 141.7+16.3* 37.3+6.6°
100 97.1£11.6° 18.6+4.4°
10 121.2+£3.6 103.345.5°
15 50 118.9+4.1 117.1£1.2*
100 110.4£3.0 100.3+2.7°

YMeantSD (n=3).

JValues with different superscripts are significantly different (p<0.05).
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Fig. 1. Effect of Eucommia ulmoides. Oliv., Actinidia polygama and Schizonepeta tenuifolia var. extracts on osteoblast formation in
MC3T3-E1 cells and osteoclast formation in mouse BMM®. MC3T3-El1 cells were cultured with 3 kinds of extracts (10 pg/mL), 50 pg/mL
vitamin C and 10 mM B-glycerol phosphate for 72 hr cultured in 96-well plates. After culturing for 3 days, cells were fixed and measured ALP
activities. Mouse BMM® (bone marrow macrophage) cells were cultured with 3 kinds of extracts (50 pg/mL), RANKL (100 ng/mL) and M-
CSF (50 ng/mL) in 96-well plates for 72 hr. After culturing for 3days, cells were fixed and measured TRAP activities.
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