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1. Introduction of osteoporosis in human®.

As for the mechanism by which IP exerts

Ipriflavone(7-isopropoxyisoflavone), a na-
tural isoflavone derivative, is known to pre-
vent bone loss in various types of animal mo-
dels of experimental osteoporosis™® and is
also known to be effective for the treatment
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its effect on the bone, both direct inhibition
of osteoclasts by modulation of interecellular
free calcium®, and indirect inhibition on os-
teoclasts recrutiment and differentiation me-
diated by osteoblasts” have been demonstra-



ted.

However, observations from other studies
indicate an effect of ipriflavone also on bone
formation®.

Early studies showed a stimulatory efect
of ipriflavone on collagen systhesis in wholeo-
rgan culatures of human otosclerotic auditory
ossicle samples*®. More recently, a direct role
of ipriflavone and its metabolites in modula-
ting the synthetic and growth properties of
osteoblastc cells was demonstrated®.

Several studies have also shown that the
ipriflavone inhibits the activity of cyclicadeno-
sine-3', 5',-monophosphate(cAMP) phospho-
diesterase to increase the intercellular cAMP
level” in bone-forming cells thereby IP enhan-
ces the activities of osteoblasts. Because of
the peculiar characteristics of ipriflavone
which has both osteoclastic inhibition and os-
teoblastic stimulation activities, I thought it
could be used as a good agents for facilitation
of bone healing in oral and maxillofacial sur-
gery.

In this study, I investigated the effect of
ipriflavone on bone formation through the ob-
servaton of the collagen type I systhesis using
SDS-PAGE.

I also investigated the concentration of ipri-
flavone in which the increase of collagen syn-
thesis was shown as a guidline for the future
tn vivo experimantal animal study.

II. Materials and Methods
Cell cultures

MC3T3-E1 cells' were maintaned in a-Mi-
nimum Essential Medium(a-MEM, Gibco-

BRL, USA) suplemented with 10% fetal bo-
vine serum(FBS, GibcoBRL, USA).

When cells were confluent, cells were incu-
bated with Ipriflavone at concentrations indi-
cated for 24thours.

Sodium Dodecyl Sulfate(SDS)-Poly
Acrylamide Gel Electrophoresis(PAGE)

Cells were pulse labeled with the a-MEM
containing 10uCi/ml of (°H) proline (Amer-
sham, USA), 1% FBS and various Ipriflavone
for 24 hours. The radioactivity of whole cell
proteins was determined by trichloracetic acid
precipitation’?.

The samples with the same amount of ra-
dioactivity were digested with pepsin solution
' and analyzed by SDS-PAGE™

IlI. Results

Ipriflavone at 107'M exhibited a strong sti-
mulatory effect on collagen synthesis, but ipri-
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Fig 1. Effect of different concentrations of IP
on collagen synthesis of osteoblast-like
cells(MC3T3-E1 cell line).

Table 1. Effect of ipriflavone on the synthesis of collagen

Concentration of Ip 0 10° M

100" M 10° M 107° M

Collagen synthesis - -

T 1 + }




flavone at 107°M, 107°M showed a inhibitory
effect on collagen synthesis.(Fig. 1)

IV. Discussion

Collagen, the most abundant protein in con-
nective tissue, represents 90% of the organic
matrix of bone.

The collagen synthesis has been known as
a good marker for the bone formation.

Therefore, I used the degee of collagen syn-
thesis as a marker for the interpretation of
the effects of Ipriflavone(IP) on the osteob-
last-like cells.

In this study, I observed that IP stimulate
the collagen systhesis of osteoblast-like cells.
This confirms previous in vitro observations
on [P’s stimulation of collagen systhesis by
human otosclerotic auditory ossicel samples*
3

This study showed that the concentration
which stimulate the collagen synthesis of os-
teoblast-like cells was 10""M. We also obser-
ved that the higher concentration (107°M, 10°°
M) inhibited the collagen systhesis of osteob-
last-like cells.

These date are not coincident with previous
study(Sziklai et al : 1985) which showed that
the concentration of IP which stimulated the
osteoblasts-like cells was 107°M, but coinci-
dent with the study(Ribari et al : 1987) in
the that 107°M reduced the collagenous pro-
tein synthesis.

These differences may be due to differences
in culture conditions, cell species, and dura-
tion of the exposure of the cells to IP.

PGE.; that is secreted by osteoblasts is cur-
rently the effective stimulator of bone resorp-
tion and enhances the resorptive activity of
osteoclasts. It also play a role in collagen syn-
thesis . low concentrations cause a decrease
in collagen synthesis and high concentrations
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an increase'™.

Ribari et al® reported that IP 107°M decrea-
sed the collagen synthesis but increased colla-
gen synthesis inhibited by low concentration
of PGEz

Therefore, I think that the different concen-
tration of PGE, which was secreted by osteob-
last-like cells may be also a reason for the
different results.

In conclusion, this study suggests that IP
stimulates collagen synthesis of osteoblast-like
cells in 107'M concentration.

Furthermore, IP may be used as a agent
that facilitate bone healing in oral maxillofacial
surgery.
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