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Effect of water extract of Danshen on bone regeneration
of rat calvarial defect model
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Abstract : The purpose of this study was to evaluate the osteogenic capacity of water extract of danshen
(Salvia miltiorrhiza Bunge). We have established in rat critical-sized calvarial defect model using the
combination with collagen scaffold and danshen hydrophilic extract. All rats were extinguished at 8 weeks
after bone graft surgery, and the bone regeneration ability of bone grafting sides was evaluated by plain
radiography and micro-CT. These results revealed water extract of danshen had the potential to promote
osteogenesis especially continuous oral administration with local treatment compared to one-shot local
treatment. This compound may provide a new alternative agent for growth factors to promote bone healing
and bone regeneration. In conclusion, these results suggest that danshen hydrophilic extract have the potential
to promote osteogenesis in bone defects. Further studies about fusion technology with salvianolic acid B,
peptides, growth factors, and scaffolds using of the combination of tissue engineering, cell engineering and

mechanical engineering are needed.
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Fig. 1. Thin-layer chromatogram of Danshen extract. Lane
1, authentic salvianolic acid B; Lane 2, Danshen extract
with water by temperature controlled ultrasonography; Lane
3, Danshen extract with 70% MeOH by reflux. One pL
of the sample was spotted onto a lane on a silica gel plate,
and the plaste was developed with a solvent mixture of
ethyl acetate-acetic acid-water (3 : 1 : 1, v/v/v). The developed
plate was then dried and visualized.
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Fig. 2. Thin-layer chromatogram of Danshen extracted by
temperature controlled ultrasonography. Lane 1, authentic
salvianolic acid B; Lane 2, isomalto oligosaccharide; Lane
3, Danshen extract with water; Lane 4, Danshen extract
with 10% MeOH; Lane 5, Danshen extract with 70%
MeOH. One pL of the sample was spotted onto a lane on
a silica gel plate, and the plaste was developed with a
solvent mixture of ethyl acetate-acetic acid-water (3:1:1,
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Table 1. Bone regeneration of water extract of Danshen
(WED) on rat calvarial defect model (mean + SD)

Group OD
Critical Defect (control) 1.51+0.13
Collagen 1.71+0.12
Collagen with WED local administration ~ 1.78 + 0.02"
Collagen with WED local and oral 188017

administration

*p <0.05 as compared with the control (critical defect) group.
“p <0.01 as compared with the control (critical defect)
group. Values are expressed in mean + SD (n=15).

Table 2. Effect of WED on bone mineral density (BMD)
of rat calvarial defect model

Group BMD
Critical Defect (control) 0.148 £ 0.022
Collagen 0.204+£0.014"

Collagen with WED local administration 0.217 +0.008"
Collagen with WED local and oral
administration

* ok

0.242 +0.003

*p<0.05 as compared with the collagen graft group. “p <
0.01 as compared with the control (critical defect) group.
Values are expressed in mean + SD (n=75).

Table 3. Effect of WED on bone volume (BV) of rat
calvarial defect model

Group BV

Critical Defect (control) 9.6800 + 0.035
Collagen 11.9267 +1.194
Collagen with WED local administration 14.5000 + 0.504
Collagen with WED local and oral
administration

16.7833 +0.777"

“p < 0.05 as compared with the control (critical defect) group.
Values are expressed in mean + SD (n=5).
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Fig. 3. 2D and 3D micro CT images of 8 mm critical-size calvarial defects at 8 weeks postsurgery (A; critical defect,
B; collagen, C; collagen with water extract of Danshen (WED) local administration, D; collagen with WED local and
oral administration). In collagen with WED local and oral administration groups, the defect almost completely repaired

by the graft materials after 8 weeks of postsurgery.

2 PRl FoH oz B SAHHATp<
0.05) (Table 3).
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