J Vet Clin 19(1) : 49-54(2002)

Possible Process of Safflower Seed on New Bone Formation by
2-Dimensional Electrophoresis

Do-kyung Ra, Tae-sung Jung, Jong-su Kim, Hae-ryong Song*, Yong-hwan Kim, Joung-bu Kang,
Ho-jo Kang, Seong-chan Yeon, Gi-wook Shin, Mi-rim Park Eun-hee Kim and Gon-sup Kim L

College. of Veterinary Medicine (Medicine and Institute of Animal Science) and *College of Medicine,
**Research Institue of Life Science, GyeongSang National University, Chinju 660-701, Korea

Abstract : Korean safflower (Carthami Flos) seed has been known to have healing effects on both bone fracture and
osteoporosis. On the base of such a notice, this experiment was carried out to explore the effects of safflower seed on bone
formation and bone repair. In addition, the healing mechanism was evaluated by analysing serum after feeding the seed
to experimental, animals. The effect of Korean safflower seed were evaluated with 40 rats, 3-month old. Forty Sprague-Dawley
rats composed of 20 male and 20 female were underwent unilateral tibial defect and then fastened with unilateral fixators.
The operated rats were divided into two groups depending on the composition of diet, such as positive control group fed
normal diet (C-OP group) and safflower seed group fed 30% of safflower seed diet and 70% of normal diet (S-OP group).
Postoperative radiographys were taken once in 2 weeks to evaluate callus formation for operated groups. In addition, a possible
protein spots involved in bone recovery were examined using 2-Dimensional Gel Electrophoresis (2-DE). The comparison
of the radiography between C-OP and S-OP group were showed that the safflower seed diet appeared to stimulate the formation
of callus in the rat. On the images of 2-DE, it was able to identify possible five protein spots, having pl from 4 to 5 and
molecular weight range from 24 to 26 kDa, involved in bone formation and repair, since no differing protein spots were
found the two between groups except the five spots. No differences were observed between two groups before operation,
but clear and bigger protein spots were observed from the S-OP group compared with C-OP group on 6 and 9 weeks post
operation. These protein spots were, however, showed similar sizes and densities between two groups in 12 weeks later.
The transformation of protein spots was suggested that these protein spots were involved in bone formation and recovery,
in addition safflower seed might induce .the formation of factors and activate these factors. In conclusion, this study suggest
that safflower seed influence a variety of factors in the course of bone formation or the periods of remedy.
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Fig 2. Comparison of 2-DE images for sera between rat fed
normal diet (A) and rat fed safflower seed (B). No differences
were observed between two images, especially the spots in the
circle. Sera lysed in sample buffer were loaded onto IPG strips
to perform isoelectric focusing (IEF) as the first dimensional
gel electrophoresis (1D). The isoelectric focused IPG strips
were separated by SDS-PAGE (2D), and then stained using sil-
ver nitrate to analysis with Phoretix program.

Fig 1. Radiographs at 8 weeks post operation. Rats were received bone defect (15% in size) surgery and they were divided into
2 groups, and then maintained either C-OP group by feeding normal diet for 15weeks or S-OP group by providing safflower seed
diet (30% of safflower seed was mixed with normal diet) for 15weeks. A-D: Bone union was not completed in the radiographs of
C-OP group. E-H: Callus was filled bone defect in the radiographs of S-OP group.



52

176—
83—

62— &

47—

Fig 3. Comparison of 2-DE images for sera between rat fed
normal diet (A) and rat fed safflower seed (B) at 6 weeks post
operation. The 5 lower spots of B in the circle were become
darker and bigger than that of both A of Fig 3 and B of Fig 2.

Table 1. Molecular weights and pI of spots transformed
according to treatment

Spot No. pl Molecular Weight (kDa)
Spot 1 4.13£0.10 25.13+4.47
Spot 2 4.36x£0.09 24.99+4.36
Spot 3 4.64+0.09 24.89+4.32
Spot 4 5.00£0.09 24.63+4.14
Spot 5 5.42+0.09 24.40+3.99

The intensity and size of spots, which had molecular
weight 24-26 kDa and pl 4-5, were increased in groups
treated with safflower seed after bone defect operation.

n #

3 A dz2RE el Apise] od Re=

Az 23 ¥ BUEF 59 W B 9 29 2R A4

B2 - AR A1

=7 - A - A - Sl - A8 PR

g - es - AEY

175-
83—

Fig 4. Comparison of 2-DE images for sera between rat fed
normal diet (A) and rat fed safflower seed (B) at 9 weeks post
operation. The images appeared highly similar to Fig 3.
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Fig 5. Comparison of 2-DE images for sera between rat fed
normal diet (A) and rat fed safflower seed (B) at 12 weeks
post operation. In the A, the spots in the circle were similar
to the images of Fig 3 and Fig 4, on the other hand, the spots
of B were returned to the shapes of pre-operation.
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