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Abstract : This study was carried out to investigate the effects of the Korean Safflower (Carthamus inctorius L) seed
powder on serum level of hormones and trabecula area during the recovery from osteoporosis induced ovariectomized
rats. Four month-old rats were ovariectomized (OVX), remained untreated for 8 weeks, and were subsequently
administered safflower seed (0.03 g/kg) every other day 30 for days. We examined the effects of treated safflower seed
every 10 days on ovariectomy-related changes in Insulin-like Growth Factors, Insulin-like Growth Factor binding
protein-3 (IGFBP-3), Estrogen, Bone-specific alkaline phosphotase, Calcium, and Phospotase in the serum, and also
histomorphology of the proximal fibula metaphysis and femur/oody weight rate. Ten and 20 days after safflower seed
treatment in OVX rats, serum levels of IGF-1, -II and IGFBP-3 were not different from the Sham and OVX groups.
In 30 days, serum levels of IGF-1.-Il and IGFBP-3 were higher after safflower seed treatment in OVX rats as compared
to the other two groups (p<0.05). Bone alkaline phosphatase levels were increased through safflower seed treatment in
OVX rats compared to the other two groups in 30 days. There were no differences between OVX and safflower seed
treated OVX rats in serum levels of estrogen and femur/body weight rate, but estrogen levels for the sham group were
higher than for the other two groups. The safflower seed is increased to serum levels of IGFs, IGFBP-3 and BALP
of osteoporosis induced by ovariectomized rats. Thus, we conclude that the safflower seed is a possible role for
improvement of osteoporosis induced-ovariectomized rats.
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Introduction

Osteoporosis is a metabolic bone disease associated with
unequilibrated bone remodeling due to decreased bone for-
mation or accelerated bone resorption. Its regulators are
changed by ages, ions, ca®*, hormones and growth factors et
al>073482 The most abundant growth factors, produced by
bone cells, are essential for promoting bone cell differentiation
and proliferation®”. One of these growth factors, insulin-like
growth factors, play an important role in maintaining bone
mass>'*% IGFs are potent stimulators of cell proliferation
and differentiation, and fetal growth and development™*,
Circulating IGFs are believed to act as a systemic agent pro-
duced in the liver*™'®. Also, IGFs are recognized as being
synthesized in other tissues, where they are believed to func-
tion as an autocrine or paracrine and endocrine regulator of
cell growth and assumed to be necessary for normal bone
remodeling®'’. The physiological effects of insulin-like growth
factors (IGFs) are modulated by several insulin-like growth
factor binding proteins (IGFBPs)’. IGFs in serum are bound to
the various kinds of IGF-binding proteins (IGFBPs), mainly
to IGFBP-3*>*2, Serum levels of IGFBP-3 are modulated by
hormones, nutrition, age, stress and diseases et al™". Its func-
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tions are to transport IGFs from the circulation to peripheral
tissues and to maintain a reservoir of IGFs in the circulation
as well as promote or inhibit the growth of bone cells. Also,
they are postulated to play a key role in bone metabolism'®,
which is tightly regulated at the local level by networks of
estrogen, BALP, Ca®*and P?.333449.6465,

Carthamus tincturius' L, which is called safflower, is a
perennial plant and belengs to the Chrysanthemum® family.
Safflower was well known as an accelerator for cleaning the
blood, ataralgesia, sanguimotor, and safflower seed have had
effect on bone diseases such as fracture, osteoporosis, osteo-
genesis impergecta and bone metabolism in Chinese
medicine™**97%_ The supplementation of Korean safflower
seed powder influences recovery from bone fractures by
accelerating the process of bone repair. Thus, safflower seed
has been related to bone cell proliferation, bone matrix syn-
thesis, and longitudinal bone growth.

Currently, therapy for osteoporosis is aimed at preventing
further bone loss, primarily by inhibiting bone resorption.
This in turn, influenced factors which have been involved in
IGFs axis, but there is no study of safflower seed and
osteoporosis induced-ovariectomy rats which involved IGFs/
IGFBPs.

Therefore, we determined the serum levels of IGFs,
IGFBP-3, TALP, BALP, estrogen, Ca®, P, histomorphology
and f/b weight ratio in osteoporosis induced-ovariectomized
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rats. Then, this study demonstrates the effects of safflower
seed on the IGFs/IGFBP axis in osteoporosis induced-ova-
riectomized rats.

Materials and Methods

Experimental Animals

Female Sprague-Dawley rats, 4 months aged, were pur-
chased from the bio-safety research institute of Chon-buk
National University Korea. Rats were housed 4 animals per
cage in a light-controlled (12:12 hr light-dark cycle), con-
stant temperature at 25°C, and had free access to food and
water. Ovariectomies of the rats were performed through
bilateral flank incision under thiopental sodinm (25 mg/kg).
Ovarian blood supply was ligated, and ovaries were sec-
tioned from the uterine horns and removed. For the sham
operation, ovaries were accessed through flank incision,
lifted out of the animal, and replaced. Muscle and skin inci-
sions were sewn separately with 4.0 silk. Sham and OVX
Groups received solvent vehicle daily. The Safflower seed
treated group received 0.03 g/kg (safflower seed ingredients;
Table 1) safflower seed body weight every other day for 30
days. All animals were sacrificed after each 10 day period for
a total of 30 days, and fibula were dissected for our histo-
morphology analysis. Blood was collected and serum sepa-
rated, and stored at -80°C until required for analysis.

IGFs Radioimmuno assay (RIA)

(1) Pre-treatment sample. Serum was treated using the
acid-ethanol method as described by Daughaday et al.
Briefly, 100 ml serum was mixed with 400 ml acid-ethanol
(12.5% 2 mol HCl/1-87.5%, Ethanol; V/V) and the mixture
kept at room temperature for 30 min. The acid-ethanol
extract was centrifuged for 30 min at 1850< g at 4°C and
250 ml supernatant was removed and neutralized with 100 ml
0.855 mol Tris/L and then diluted with RIA buffer (0.03 mol
phosphate/L., PH 7.5; 0.02% (w/v) protamine sulphate;
0.05% (v/v) Tween-20; 0.01 mol EDTA/L and 0.02% (w/v)
NaN;) so that 100 ml aliquots for IGF-I RIA would contain
0.5 ml native serum equivalent. All drugs were purchased
from the Sigma company.

(2) Iodination. Recombinant human IGFs (Calbiochem-
novabiochem Co, USA) was iodinated by the modification of
the chloramine-T method. Briefly, insulin-like growth fac-
tors (1ug) were iodinated with 1mCi 'I(Amersham,
England) and 2.5 pg chloramine-T (Kodak, USA) for 40s by
shaking in an ependorf tube, after which the reaction was
quenched with 0.5% BSA. Specific activity of the iodinated
IGFs was approximately 150-300 Ci/g protein. The iodination
mixture was purified on a Sephadex G-50 column (1< 50 ¢m)
pre-equilibrated with phosphate-buffered saline (0.1 mol/L;
pH 7.5) containing 0.2% (w/v) saline azide. These drugs
were purchased from the Sigma company. Purified hormone
was kept at 4°C and was usable for up to 2 months.

(3) IGFs radioimmuno assay (RIA). Serum was separated
using the acid-ethanol method, as described by Daughaday et
al.. Immunoreactive IGFs assays were performed through the
method developed by Kang er al. Briefly, 50 ug of poly-
clonal IGFs antibody (Santa Cruz Biotechnology Inc, USA)
diluted to the 1: 1000 were added to 100 pl of sample/stan-
dard and then incubated for 1 hr at room temperature. '’I-
IGFs 20,000 cpm was added to the samples/standard, and
they were then incubated for 18 hrs at 4°C. All samples were
centrifuged at 3,000X g for 30 minutes. The supernatant was
discarded, and radioactivity of the precipitate containing
bounding ['*I]-IGFs was counted in a gamma scintillation
counter (Wallac, Finland). Ali assays were performed in
duplicate. Inter and intra assay coefficients of variation for
IGF-1 were 8% and 10%, respectively.

IGFBP-3, Estrogen, Ca® and P Assay

IGFBP-3 and estrogen were assayed using an immunorad-
iometric assay kit (Diagnostic Systems Laboratories, Inc,
USA) and radioimmunoassay kit (Diagnostic Products Co,
USA). The Ca* and P assays used kits (Embiel Co, Korea).

TALP and BALP Assay

This was measured spectrophotometrically on a Tecnicon
RA 1000 analyzer using p-nitrophenyl phosphate as substrate
according to the method recommended by the Scandinavian
Committee on Enxummes. The intraassay CV was 1.8% and
the interassay CV 3.0% at a mean value of 489 U/L*.

Table 1. Diet compositions of safflower seed fed to osteoporosis induced-ovariectomized rats.

Ingredients Composition Ingredients Composition
Br (ppm) 5.15+0.05 K (ppm) 15500 £ 600
Ca (ppm) 3260 % 168 Mg (ppm) 2980+ 170
CI (ppm) 2096 = 17 Mn (ppm) 27.6%02
Co (ppm) 457120 Na (ppm) 1262
Cr (ppm) 0.17 £0.04 Rb (ppm) 7.1%x0.3
Cu (ppm) 51.4+142 Ru (ppm) 28.1 £10.1
Fe (ppm) 3506 Sb (ppm) 224+46
Sc (ppm) 1.5+03 Zn (ppm) 61.71£03
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The samples were pretreated by incubating 300 ul of serum
with 30 ul Triton X(20 g/L) for 30 minutes at 37°C. An aque-
ous solution of wheat germ lectin (300 pl) (Sigma -9640, 5 g/L
in distilled water) was then added, and the samples were
mixed and incubated for 30 minutes at 37°C. After centrifu-
gation at 2000 g for 10 minutes, the AP-activity in the super-
natant was determined as above, and S-L-AP was calculated
as the difference between total and supernatant activity after
correction for sample dilution. The intraassay CV was 5.1%
and the interassay CV 6.8% at a mean value of 244 U/L.

This was measured spectrophotometrically in the superna-
tant after precipitation with wheat germ lectin.

Measurement of Femur/body Weight

Body and femur weight was measured every 10 days after
safflower seed treatment in osteoporosis induced-ovariecto-
mized rats using chemical balance (Saturous, U.S.A).

Histological Analysis

Specimens of harvested fibula were decalcified with 10%
EDTA, embedded in paraffin, cut into 6-pum thick sections
through the long axis, and stained with Hematoxilin and Eosin
staining.

Statistical Anlysis

Data are shown as Means SE. Two factor analysis of
variance (ANOVA) was used to examine the individual
effects and interactions among safflower seed treatments. The
differences among the Sham, OVX rats, and safflower seed
treated OVX rats were assessed by Students't-test. p <0.05
was considered statistically significant.

Results

Effect of Ovariectomy and Safflower Seed on Serum
IGF-I Levels

Changes in serum level of IGF-I after safflower seed treat-
ment in osteoporosis induced-OVX rat groups over time are
shown in Fig 1. After 10 and 20 days, serum leve] of IGF-I
was significantly different between the sham and other groups
(p <0.05), but there was no difference between the OVX and
safflower seed treated OVX groups. After 30 days, serum
level of IGF-1 was significantly higher in the safflower seed
treated OVX group than in the OVX and sham groups (p <
0.05) whereas no changes were observed between the sham
and OVX groups.

Effect of Ovariectomy and Safflower Seed on Serum
IGF-II Levels

Serum level of IGF-II after safflower seed treatment in
osteoporosis induced-OVX rat groups over time are shown in
Fig 2.

After 10 days, serum level of IGF-II in sham group tended
to decrease compared to other groups, but this finding was
not statistically significant. After 20 days, serum level of
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Fig 1. Effects of ovariectomy(OVX) and Safflower seed on
serum IGF-I levels determined. (0.03 g/kg body wt./every other
day thereafter until day 30) Data are meant S.E. The nember of
animals is 6/group. P-values denote significant difference from
the sham-operated group and ovariectomized group (*p<0.05)
Sham: normal and saline treated group.

OVX: ovariectomized and saline treated group.
OVX+Safflower seed treatment: ovariectomized and safflower
seed treatment.
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Fig 2. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum IGF-II levels. Data are meanx S.E. The
number of animals is 6/group. P-values denote significant dif-
ference with the corresponding sham-operated and OVX groups.

IGF-I1 on the safflower seed treated OVX group signifi-
cantly increased compared with the sham group (p <0.05).
But there was no statistically significant difference between
the sham and OVX groups. After 30 days, serum level of
IGF-II on the safflower seed treated OVX group signifi-
cantly increased compared with the sham group(p <0.05),
but there was no difference between the sham and OVX
groups.
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Effect of Ovariectomy and Safflower Seed on Serum
IGFBP-3 and Estrogen Levels

Serum levels of IGFBP-3 after safflower seed treatment in
osteoporosis induced-OVX rat groups over time are shown in
Fig 3.

After 10 days, serum levels of IGFBP-3 in the sham group
significantly increased compared with the other groups, but
OVX and safflower seed treated OVX groups showed no dif-
ference. After 20 days, serum levels of IGFBP-3 on the saf-
flower seed treated OVX group significantly increased
compared with the other groups (p <0.05), but there was no
difference between the sham and OVX groups.

After 30 days, serum levels of IGFBP-3 on the sham group
significantly decreased compared with the other group (p <
0.05), but there were no statistically significant differences
between the safflower seed treatment OVX and OVX groups.

Changes in serum level of estrogen after safflower seed
treatment in osteoporosis induced-OVX groups over time are
shown in Fig 4.

After 10, 20 and 30 days, serum estrogen levels differenti-
ation was not observed as a consequence of OVX or the saf-
flower seed treatment group, but there were statistically
significant differences between sham and other groups (p <0.05).

Effect of Ovariectomy and Safflower seed on Serum
BALP, Ca® and P Levels

Serum levels of BALP after safflower seed treatment in
osteoporosis induced-OVX rat groups over time are shown in
Fig 5.

After 10 and 20 days, serum level of BALP was not different
among the groups, but the sham group showed significant
decrease compared to the safflower seed treated OVX group
(p <0.05).

Changes in serum level of Ca™ and P after safflower seed
treatment in osteoporosis induced-OVX groups over time are
shown in Fig 6 and 7. The serum levels of Ca** and P in all
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Fig 3. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum IGFBP-3 levels. Data are meantS.E.
The number of animals is 6/group. P-values denote significant
difference with the corresponding sham-operated and OVX
groups.
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Fig 4. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum Estrogen levels. Data are meant S.E.
The number of animals is 6/group. P-values denote significant
difference with the corresponding sham-operated and OVX groups.
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Fig 5. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum BALP levels. Data are meant S.E. The
number of animals is 6/group. P-values denote significant dif-
ference with the corresponding sham-operated and OVX groups.
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Fig 6. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum TALP levels. Data are meant S.E. The
number of animals is 6/group. P-values denote significant dif-
ference with the corresponding sham-operated and OVX groups.
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Fig 7. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum Ca2+ levels. Data are mean® S.E. The
number of animals is 6/group. P-values denote significant dif-
ference with the corresponding sham-operated and OVX groups.
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Fig 8. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum phosphorus levels. Data are mean =
S.E. The number of animals is 6/group. P-values denote signif-

icant difference with the corresponding sham-operated and
OVX groups.

groups were not different an all days.

Femur/body Weight after Safflower Seed Treatment in
Osteoporosis Induced OVX Rats

There were no statistically significant differences in femur/
body weight among the three groups an all days(Fig 8).

Histomorphology after Safflower Seed Treatment in
Osteoporosis Induced OVX Rats

Ovareictomy decreased cancellous bone volume in the
proximal fibula metaphysis. The decrease could perhaps be
accompanied by a significant rise in the number of trabecular
osteoclasts and osteoblasts. Safflower seed treated OVX rats
'positive determinant of proximal fibula metaphysis trabecula
bone mass in ovariectomized rats' is show in Fig 9. After 10
and 20 days, trabecular bone mass in the safflower seed
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Fig 9. Time course of effects of sham, ovariectomy(OVX) and
safflower seed on serum Femur/Body weight ratio. Data are
meant S.E. The number of animals is 6/group. P-values denote
significant difference with the corresponding sham-operated and
OVX groups.

treated OVX group increased, and after 30 days, proximal
fibular metaphysis trabecular bone mass in the safflower seed
treated OVX group significantly increased compared with the
OVX groups, it was almost similar to normal status(Fig 11).

Discussion

This study demonstrates that the effect of safflower seed
augments IGFs/IGFBPs axis on osteoporosis induced-ovariec-
tomy rats. Moreover, the effects of osteoporosis and safflower
seed therapy on the mature rat model of postmenopausal
state were found after the rats were ovariectomized.

Above all, the level of osteoporosis in rats was shown to rise
6 weeks after removing the ovaries. Other groups reported
that osteoporosis was induced by ovariectomized rats in 2-4
weeks®, According to several other reports, our results
observed that osteoporosis was induced after 8 weeks in ova-
riectomized rats as evidenced by decreased proximal fibula
metaphysis trabecular bone mass.

Estrogen deficiency induced accelerated bone turnover with
an early increase in resorption markers occurring within 6-8
weeks after cessation of gonadal function, followed by a later
increase in formation markers accurring up to 6 months
later®'*'84!, Estrogens play a major role in mineral homeostasis,
'the deficiency of estrogen is recognized as a major factor in
loss of bone minerals in postmenopausal osteoporosis™*>*,
These results suggested that ovariectomized rats' status after
8 weeks was one of already induced osteoporosis. Our results
observed that ovariectomy rats after 66 and 76 days showed
increased serum IGFs levels and decreased serum IGF-1 level
on the 86th day. Other groups reported that ovariectomy rats
have shown increases in serum IGF-1 early post ovariectomy,
but the level of IGF-1 decreased approximately 60 days
post-ovariectomy in rats and 1 or 2 years after menopose in
humans'"'*?, Circulating levels of IGF-I, -1 is lowed in men
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Fig 10. Histological changes of the poximal fibula metaphysis
. normal and osteoporosis induced-ovariectomy(Hematoxilin and
Eosin <40 except)

and women with osteoporosis'*?'. Circulating level of IGF-I
and IGFBP-3 were also lowed in males and females with

i .
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Fig 11. Histological changes of the proxinal fibula metaphysis
after 10, 20, and 30 days safflower seed treatment(Hematoxilin
and Eosin <40 except)

osteoporosis due to decreased bone formation or accelerated
bone resorption'***!, Addition, increased serum IGF-I levels
after ovariectomy over time by which ovariectomized rats
have been attenuated®. It has been demonstrated that changes
in serum IGF-T levels in ovariectomized rats are time-
dependent' and increased serum IGF-I level stimulates inter-
leukin-6 production by mouse long bones. Cytokine has
also been implicated in the increased osteoclastogenesis that
occures following ovariectomy®'. IL-6 is produced by bone
marrow stromal cells and osteoblastic cells, both of which
influence osteoclastogenesis in cultures of mouse bone
cells*.

Thus, these results suggest that no change in serum IGF-1
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levels may already contribute to both the osteoclastic and
ostoblastic components of the concomitant finish in bone
turnover in ovariectomy rats.

We observed the increase in serum IGF-I during safflower
seed treated osteoporosis compared with the OVX group after
30 days. In vitro studies have indicated that IGF-I stimulates
the synthesis of DNA, collagen and non-collagen proteins in
cultured rat calvaria and in cultured osteoblasts'’. Kim et al
reported that significant increases in spinal, pelvic, right fem-
oral and tibial BMD after safflower seeds water extract
(1250 mg/kg BW) treatment in ovariectomized rats suggest a
possible protective effect of safflower seeds water extract
(1250 mg/kg BW) against bone loss in OVX rats™. Jang et al
also reported that aqua-acupuncture Laenec. N.HO Carthami
semen prevented the increase in bone turnover and the
decrease in bone mass induced by OVX in rats®. The supple-
mentation of Korean safflower seed powder influences the
recovery of bone fracture by accelerating the process of bone
repair". Also, IGF-I correlates to a modest extent with bone
mineral density. Furthermore IGF-1 has been related to bone
cell proliferation’, bone matrix synthesis'®, and longitudinal
bone growth!'**%. Elevated levels of IGF-I seen in safflower
seed treated OVX rats might have been caused by the
increased bone formation rate. Take together, the results of
this study indicate that 30 days treatment with safflower seed
had significant effects on bone metabolism in osteoporosis
induced-ovariectomized rats.

Insulin-like growth factor II is the principal IGF present in
bone and fetuses®. Its physiological function is fetal growth
and development®. Especially IGF-II rate in bone of production
by osteoblasts is several-fold higher than that of IGF-II*'. It is
possible that bone is a contributor to the IGF-2 serum pool®®.

Safflower seed treated OVX rats positive determinant of
proximal fibula metaphysis trabecula bone mass in ovariecto-
mized rats in 30 days. Therefore, it is of note that the increase
we observed in serum IGF-2 levels in safflower seed treated
OVX rats augmented in 30 days just as osteoblast differenti-
ation and activity aid. The observed increase in IGF-2
appears to be due to the stimulatory effect of safflower seed
on osteoblast and osteoclast bone formation in osteoporosis
induced-ovariectomized rats.

Six IGFBPs have been described so far and osteoblasts
have been shown to produce IGFBP-2, -3, -4, -5 and -62%.
We observed IGFBP-3, which is the most abundant IGFBP in
serum. Its function is regulation of IGFs and GH secretion’.
Ernst et al. showed an important role for IGFBP-3 on osteo-
blastic cells in vitro'®. Decreased IGFBP-3 concentrations may
contribute to impaired osteoblastic function by decreases in
local concentrations of IGF-I?'. These effects are regulated by
IGFs actions in bone. Serum IGFBP-3 levels did significantly
increase after safflower seed treatment in 20 and 30 days in
our studies. Thus, on the increase in serum IGFBP-3 safflower
seed treatment can be related to regulate of IGFs activity as
well as suppression of osteoclastogenesis, and may also be
accompanied by decreased bone turnover.

The pattern of B-ALP response to safflower seed in our
surgically postovariectomy rats is predicted from the bone
remodeling cycle. Our results are supported by other studies,
in which a corresponding increased level of B-ALP was
found in safflower seed treatment®. Furthermore, increased
B-ALP levels represent the biochemical marker of bone
turnover’>***. Bone remodeling proceeds in an orderly
fashion, with bone resorption always being followed by bone
formation®*. Both IGF-I and IGF-I stimulate alkaline phos-
phatase activity’. Xuezhohg reported that treatment with IGF-I
increases alkaline phosphatase activity in primary rat calvaria
cell culture, and IGF-II increases alkaline phosphatase activity
in human osteoblast (Hob) cultures*’™?, suggesting that IGFs
promote not only bone cell proliferation but also differen-
tiation'>**®, Concerning the B-ALP relation of IGF-I, II, we
found that the increase in IGF-1, I might have been affected
by a change in level between the BALP and IGFBP-3'%45!,
Furthermore tit has been reported that IGF-I, IGF-1I, IGFBP-
3 and ALS showed a similar pattern of change associated
with age. Thus, the effect of safflower seed on bone has a
positive correlation with IGFs and IGFBPs. However, we
found neither ovariectomy nor safflower seed treatment to be a
determinant to serum estrogen and femur/body weight, though
estrogen was found to temporarily increase 30 days after saf-
flower seed treatment.

In Chinese herbal medicine, safflower(Carthamus tinctorius
L) seed has long been conidered effective fractures, osteo-
porosis, osteogenesis imperfecta, and other bone diseases. It
is also used to release the extravasated blood to decrease cho-
lesterol in plasma and neutralize fat in women as well as
lengthen bleeding time and stop platelet coagulation. Saf-
flower has so much linoleic acid that it could possibly play
on important role in the bone'*®. It has been reported that
aqua-acupuncture containing Hirudo nipponica Whitman (AA-
H) and Carthamus tinctorius L (AA-L) have some effects on
intravascular coagulation®. Previous studies have shown that
carthami semen aquacupuncture (CSA) extract exerts a protec-
tive effect against oxidants in the kidney tissues of rabbits®.
Results from Kim's study indicated that Carthami Flos Oil.
Acupuncture can improve the recovery of the Gout in rats
induced by Microcrystalline Sodium Urate®*®*, Additionally,
Han and yoo reported that Cartgami Flos inhibited the prolif-
eration of Balb/c 3T3 cells and stimulated the proliferation of
thymocytes®. Kim and Jang reported that Carthami Semen
(CS) extration exerts a protective effect against tBHP-induced
inhibition of Na-K-ATPase activity, and this effect may be
due to an antioxidant action in microsomal fraction isolated
from rabbit kidney cortex™®, Lee reported that Cathami Flos
aqua-acupuncture inserted into yangnungchon (GB34) app-
eared to have an effect on Adunvabt Arthritis in rats®.

Therefore, this study shows that the administration of saf-
flower seed prevents the decline in trabecular bone mass in the
proximal fibular metaphysis with OVX rats. It also appears
possible that the effection of serum IGFs secretion by treated
safflower seed may be related to growth rate in OVX rats.
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Further, the effects of osteoporosis and safflower seed therapy
on the mature rat model of postmenopausal bone loss are
areas where more longitudinal studies are needed to elucidate
the pathological changes in safflower seed treated-ovariectomy
rats developing osteoporosis.

Conclusion

In the present study, we aimed to examine how the charac-
teristics of safflower seed affects serum levels of IGF-I, IGF-
11, IGFBP-3, BLAP, P, Ca®, Estrogen, Femur/body weight
ratio and histomorphology in OVX rats. Additionally, we
sought to investigate the possible role of safflower seed in
the regulation of bone metabolism in ovariectomized rats.
According to the results, we concluded:

1) Serum levels of IGF-1, IGF-II and IGFBP-3 in saf-
flower seed treated OVX rats increased.

2) BALP on safflower seed treated rats in serum increased
compared with that of OVX, but Estrogen, Ca®, P, Femur/
body weight ratio were unchanged compared to control.

3) Safflower seed treated OVX rats, positive determinant
of proximal fibula metaphysis trabecula bone mass in ova-
riectomized rats.

These results suggest that safflower seed affects the serum
levels of IGFs, IGFBP-3 and BALP in OVX rats. Further,
change of serum IGFs and IGFBP-3 levels in osteoporosis
indicated that it can be used as a parameter.
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