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A & i+ e (primary cultured osteoblast) 3 & # P~ p | A % 18 %
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FiE o REL - BB REEIRE > 2 'f,f up 2 e % dual-energy X-ray
absorptiometer (XR-26) k& Bone minera density (BMD) % bone mineral content (BMC) > = =
it i A7 18 gt 11 4% paraformaldehyde F % 48 /| BF 0 £ - 12% EDTA % 4F = 3% > (i %
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BAAYC-LE P me Fn £ 2 ch e * LA F LA I ZHFM -5 3% wie YC-1(10
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Fig. 1. Effectsof YC-1 on the assembly of endogenously released Fn, cell surface
distribution of integrins and collagen synthesis in cultured rat osteoblasts.
Compared with control (A), Fn assembly markedly increased after treatment with
10uM YC-1 for 24 hr (B). (C) Treatment with YC-1 for 24 hr enhanced the
fluorescence intensity of a5 and B1 integrins using flow cytometric analysis. (D)
Collagen synthesis was determined by measuring the 4-hydroxyproline content in 2
week-old cultures. Note that YC-1 increased collagen synthesis only at higher
concentration. Results are representative of at least three independent expreriment.
Bar =10 um. *: p<0.05 as compared with control.
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Fig. 2. Enhancemen of alkaline phosphatase activity and bone nodule formation by
YC-1in cultured osteoblasts.

Osteoblastic cultures were derived from calvaria of fetal rat. YC-1 at different
concentrations was added to culture medium. The culture medium and drugs were
replaced twiceaweek. (A) Y C-1 concentration-dependently increased ALP activity and
NO-cGMP-PKG pathway is involved in the potentiation. (B) The number of bone
nodule was counted in 2 week-old cultures using von Kossa staining. Note that in
comparison with control, YC-1 treatment increased bone nodule formation. Values are
the meantS.E. of 4 expreiments. * p<0.05 as compared with control. # p<0.05 as

compared with YC-1 (10 uM)-treated group.
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Fig. 3. Inhibition of osteoclast differentiation by YC-1.

Osteoclast precursors isolated from long bone of adult male rats were plated on a
24-wel| plate at 1x10° cells/well and cultured in the presence of 20 ng/m M-CSF and 50
ng/ml SRANKL for 8 days. Following TRAP staining, the cells with more than 3
nuclei were counted. Compared with control (A), YC-1 (10uM) treatment markedly
inhibited the differentiation of osteoclast. (C) Summary of the result. Data are
presented as meantS.E. obtained from 4 experiments. Bar = 100 um.

*: p<0.05 as compared with RANKL+M-CSF without Y C-1 treatment



250 - "
°
1=
£ ol L
: 1
s
=R 150 +
@
-
S 100 - #
32
g
o] 50 -
®
o
i all

0

Yo, 77, ’roa:"r w“#@ "6’;3 a< 7% on
Mg,

Fig. 4. Inhibition of boneresorption by YC-1.

Osteoclast precursors isolated from long bone of adult male rats were plated on a 24-well OAAS
plate at 1x10° cells'well and cultured in the presence of 20 ng/ml M-CSF and 50 ng/ml SRANKL
for 5days. M-CSF and sSRANKL were then removed and Y C-1 and other tested drugs was added
to cultures. Resorbed lacunae on the OAAS plates were photographed under an
inverted-phase-contrast microscope (x200) 3 days after Y C-1 treatment. Note that compared with
control (A), YC-1 treatment inhibited resorption activity of osteoclasts (B). (C) Total resorption
area per well was graphed and measured by image analyzer. Each column represents the meant
S.E. of triplicate wells normalized for the mean value of control wells.

Bar =100 um
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Fig. 5. Enhancement of boneformation by YC-1in thetibia metaphysisof rats.

Y C-1 (0.1 nmole/day) was percutaneously injected through the needle cannula (as shown by arrow)
into the proximal tibia once/day for 1 day or 1 week. DMSO at 0.03% was injected into the
contralateral side for comparison. On the Day-14, the rats were sacrificed and tibiae were used for
the analysis of bone volume. Compared with vehicle-treated side (A), the photomicrographs of
decalcified tibial metaphysis showed a marked increase in bone mass induced by intraosseous
injection of YC-1 for 1 week (B). The black box area was shown at a higher magnification in (C)
and (D), respectively. (E) Summary of the results. ( MeantS.E.(n) ]  Note that injection of
YC-1 for 7 days but not 1 day significantly increased bone volume. Bar = 1mm (A & B) or 200
um (C & D).



10
5
(10) {10y
1]
' 71-{ .

04,4'/ *,
%a

Fig. 6. NO-cGM P-PK G-dependent enhancement of bone volume by YC-1.

Y C-1 with or without related inhibitors were daily injected into tibia through a needle cannulafor 7
days. Thetibiawasthenisolated 7 days following the last injection. Note that the increase of
bone volume by Y C-1 (0.1 nmole/day) (A) was significantly inhibited by NOS inhibitor L-NAME

(0.6 nmole/day) (B), soluble guanylyl cyclase inhibitor ODQ (C, 0.2 nmole/day), and PKG inhibitor
KT 5823 (D, 0.02 nmole/day). (E) Summary of theresults ( MeantS.E.(n) ) . Bar =1 mm.
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Fig 7. Inhibition of osteoclast differentiation by disintegrin

Osteoclast precursors isolated from rat long bone were plated on a 24-well plate at 1x10°
cells'well and cultured in the presence of 20 ng/m M-CSF and 50 ng/ml sSRANKL for 8 days.
Following TRAP staining, the cells with more than 3 nuclei were counted. Compared with
control (A), TGV (ug/ml) treatment markedly inhibited osteoclast differentiation. (C)
Summary of the result. Data are presented as meantS.E. obtained from 4 experiments.

* p<0.05 as compared with control.
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Fig. 8. Inhibition of boneresorption by disintegrin.

Osteoclast precursors isolated from rat long bone were plated on a 24-well OAAS plate at 1x10°
cells'well and cultured in the presence of 20 ng/ml M-CSF and 50 ng/ml sSRANKL for 5 days.
M-CSF and sRANKL were the withdrawaled and TGV was then added to culture. Resorbed
lacunae on the OAAS plates were photographed under an inverted-phase-contrast microcope (x
200) 3 days after trigramine treatment. Note that compared with control (A), trigramine
treatment inhibited bone resorption activity of osteoclast (B). (C) Total resorption area per well
was measured by image analyzer and graphed. Each column represents the mean and S.E. of
triplicate wells normalized for the mean value of control wells.

* p<0.05 as compared with control.




Fig. 3. Trigramin increased bone volumein tibia metaphysis of rats.

Trigramin (10 or 100 pug/ml , 10 ul, once/day) was locally injected into tibia through the needle
cannula (arrow) into the proximal tibia for 1 week. Vehicle was injected into the contralateral
side for comparison. Rats were sacrificed and the tibiae were used for analysis of bone volume
on the Day-14. Compared with vehicle-treated side (A), chronic treatment with trigramin (100
ng/ml) markedly increased bone volume (B). Bar = 0.5 mm.

Table 1. Effect of trigramin on the bone mineral density, bone mineral content and bone
volumein tibia

Trigramin Trigramin
Contralateral side (10 png/mi) (2100 pg/ml)
BMD (g/cm?) 0.07£0.003 0.08420.003° 0.08910.002*
BMC (g) 0.077£0.006 0.0930.006 0.1120.007*
BVITV (%) 7.4120.78 13.6%1.27* 16.18%11.02*

* p<0.05: significant difference between groups.
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