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Effect of Safflower and Safflower Seed Extract on Osteogenic Differentiation of
MC3T3E1 Cells
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1Dept. of Clinical Laboratory Science, Se-Myung University
2Dept. of Internal Medicine, College of COriental Medicine, Se-Myung University

ABSTRACT

Objectives: This study investigated the effect of purified safflower (Carthamus tinctorius Linne) and safflower seed (Carthamus
tinctorius L. seed; CS) extract, using hot water and ethanol extract methods , on the osteogenic differentiation of MC3T3E1 cells.

Methods: The safflower and safflower seed were extracted with hot water and ethanol. The samples were concentrated by
a rotary evaporator and then freeze—dried using a freeze-dryer. The MC3T3E1 cells were propagated and maintained in
DMEM (Gibco) containing 10% FBS and a 1% antibiotic antimycotic solution. To induce osteogenic differentiation, the cells
were treated for 14 days with DMEM with 10 mM B-glycerophosphate and 50 uM ascorbic acid. Extract doses were confirmed
by the results of an MTT assay, and treatment of the extracts was performed in a differentiation medium every two days. The
ALP staining and activity were tested after osteogenic differentiation for five days, and after 14 days, osteogenic differentiation
was determined by alizarin red S staining. The mRNA expressions of osteogenic-related genes were quantified using quantitative
real-time PCR.

Results: In the results of the MTT assay, all concentrations of safflower extracts had no toxicity in the MC3T3El cells.
But in the groups of 100 ng/ml and 200 ng/ml concentrations of safflower seed extracts, the cell viability was significantly
reduced by up to 40-50%. So we fixed the treatment concentration of the extract at 50 ng/ml. In the ALP and alizarin red S
staining, all extract groups increased osteogenic differentiation compared with the control group. The water—safflower extract
group showed the highest mRNA level of Alp, Runx2, and DIx5 genes. The mRNA level of Ocn, an osteogenic gene related to
late-stage differentiation, in the ethanol-safflower extract group increased the mineralization more significantly than in other groups.

Conclusions: These data suggest that the extract of safflower increases the osteoblastic differentiation activates of MC3T3EL
cells like the extract of safflower seed. The water-extract and ethanol-extract of safflower have effects on different stages of
osteogenesis in MC3T3EL Not only safflower seed but also safflower will be useful therapeutic reagents for age—associated
chronic diseases such as osteoporosis.
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3t9th Real time PCRo| AH4-® 83} a4 &
AR primer 9714 €S o3 £t GAPDH
(F-CTGCTGATGCCCCCATGTTC, R-ACCTTG
GCCAGGGGTGCTAA), DLX5(F-GAGTAGGTGT
CCCGCCTCAGAACCC, R-CCAACCAGCCAGAG
AAAGAA), RUNX2(F-TACAAACCATACCCAGT
CCCTGTTT, R-AGTGCTCTAACCACAGTCCAT
GCA), OSX(F-TGCTTGAGGAGGAAGTTCAC, R-
AGGTCACTGCCCACAGAGTA), ALP(F-ACGTG
GCTAAGAATGTCATC, R-CTGGTAGGCGATG
TCCTTA), OCN(F-CATGAGAGCCCTCACA, R-AG
AGCGACACCCTAGAC).
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Fig. 1. Effect of extract on MC3T3E1 cells proliferation.
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Cell viability percentage of MC3T3E1 cells was estimated by MTT and cell number by crystal violet assay in 48
well plates following 48 hour exposure to water-extract (A) and ethanol-extract (B) of Safflower and Safflower
seed (each represented individually as bars from left to right respectively). Data is shown as meantSEM of three
separate experiments. Treatments significantly different from the untreated control at p<0.01 are presented as*.

w
ot
1o
0ol
ot
E

N 02 Ofok
of it
o o
e B
E 1
N,

10,
ol ﬁ
N

=)

r

oot

o
it

N
=l
_Yi
ok
N
a1
e,
e~
ikl
i
o 1
=
k1
o
A
2
gt
oX,

e
o2l

rrgawgu

tlfo
e
ﬂi{ﬂ £
[
mﬁ
:Vi
i ool
L
e
(e
i
o
ol
v
- €

ox

%
Z

o

“TCLJJr %ﬁw XJEHLoﬂ H] 3}
u]gﬂ ALP a9 :@Lzﬂo] 931

L, &3 A2l Hlel vivlskirkFig. 2A, 2B).

QL
E_&
= oy

[o N 1o ne 2 o 2 rff
F—Ll

A

Safflower seed

Ethanol

E 70
«E 60
n.f 50
Epw z
¥
2 E 20
E ~ 10
E 0
Con Safflower Safflower Con SafflowerSafflower
seed seed
‘Water Ethanol

Fig. 2. Effect of extract on the early stage during
osteogenic differentiation of MC3T3E1 cells.

ALP staining (A) and ALP activity (B) after 5
days induced to osteogenic differentiation MC3T3EL
All extracts were treated 50 ng/ml concentrations.
Data is shown as mean+SEM of three separate
experiments. Treatments significantly different from
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the untreated control at p<0.06 are presented as*.
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Fig. 3. Effect of extract on mineralization of MC3T3ET

cells.
Osteoblast differentiation of MC3T3E1 cells was



determined by Alizarin Red S staining. DW-extract
(upper) and EtOH-extract (lower) of the staining
on day 14 (A). Analysis of intensity from Alizarin
Red S stains, which relative to quantity of
mineralization process, were examined (B). Graph
data are shown as mean=S.D. of three independent
experiments. *P<0.05.
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Fig. 4. mRNA expression levels of five osteogenic transcription factors.

(A-E) mRNA expression levels of five osteogenic transcription factors, Alp (A), Runx?2 B), Dix5 (C), Osx (D),
and Ocn (E), at different stages of osteogenesis in the extract treated (50 ng/ml) MC3T3E!L cells were investigated
using reverse transcription quantitative polymerase chain reaction (4 days after treatment, respectively). Runx? :
runt-related transcription factor 2, Dix5 : distal-less homeobox 5, Osx : ostrix, Alp : alkaline phosphatase, Ocn :
osteocalcin, Control : osteogenic induction medium without extract. Data are expressed as the meanzstandard
deviation of three independent experiments. *P<0.05, **P<0.01.
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