J Vet Clin 19(1) : 66-72(2002)

S HEZ &dol 0|X|= A&

Op
=O£
o
g
Hn

X

4. ASS - WERY - YBE - S - YW
*-O|BE - A1 - oY - YBY!

AN E -

A oA sEE AT L),
s 8k o Tl s, A B Ay HEATA

Effects of Safflower Seed on New Bone Formation

Hae-ryong Song*, Do-kyung Ra, Jong-su Kim, Tae-sung Jung, Yong-hwan Kim,
Ho-jo Kang, Chung-Boo Kang, Seong-chan Yeon, Eun-hee Kim**, Hu-jang Lee,
Gi-wook Shin, Mi-rim Park and Gon-sup Kim'

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

Abstract : Korean safflower 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. The toxicity test and the effect of Korean safflower seed were evaluated with 60 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). Another 20 rats without operation were maintained, each 10 rats were fed either normal diet or 30%
of safflower seed diet and 70% of normal diet, and observed the toxicity of safflower seed by measuring weight and urine
parameters. Postoperative radiography were taken once in 2 weeks to evaluate callus formation for operated groups and blood
collection via heart puncture were carried out once in 3 weeks for 3 groups. The concentration of Ca and Pi in serum
were measured using both auto Kit and *'P Nuclear Magnetic Resonance(NMR). At present study, no toxic effect was observed
from both weight increment and urine index after feeding the safflower seed diet. 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.
The ratio of Ca/P in serum was low in S-OP group compared to C-OP group with the auto Kit, but there were no significant
differences between two groups (p<0.05). In addition, the variations of Pi values in NMR examination were also confirmed
based on the result of auto Kit. In conclusion, this study implied that safflower seed might influence to bone formation
and shorten the periods of remedy by stimulating the calcification of bone
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Fig 1. Chemical structures of six polyphenolic compounds isolated from safflower seed.
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3} A7 rat 7] FA "X 9F: 4F A 155
;;q]o]] rat> ;]xg}\]i] 7]. /\]2}- J—r_ij. ur/\ 7L/\}A4,] z}7] A=
Ag S35 A3 33k FAE AYstaes iz M
o Zhl f994< Aol AT £ gISUTh (Table 1). 218
o] ZAE XFTo] WRZRTF F23F (p<0.05)C2 =7
el

23 A7 84 JY &4 845 € cholesterold] 1R
= 98k 3} AUt 83 Jl9) &4 8% cholesterol
| PR FEFE 2AE] Astd AF 1557400 rae] 8
A& A E v iz Aedode 84 34E 7
9] f-9]F9l AolE HAL 4= IS cholesterol %+
Al F2710] 43.12+1.31 mg/dl, Lo 43.62+4.79 mg/
die] geg tizee] 71 52.613.14 mg/dl, u]'%i5076+
255 mg/di®] #rell visl 9% (p<0.05)08 @ FAE
HATH (Table 2).
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Table 1. Comparison of the absolute weight of organs in rats fed either normal or safflower seed diet (Mean + S.D.)
Organs
Groups - , - - -
Liver(g) Kidney(g) Testis/Ovary (g) Thyroid gland (mg)

Male C' 8.58%+1.20 2.05+0.25 2.46+0.06 16.84%+0.06

(n=10) S? 8.83% 1.51 1.87£0.09 2.6410.08 18.98+£3.41

Female C' 6.20+£0.42 1.36£0.11 0.09£0.02 16.5 £1.06

(n=10) s? 6.10£0.17 1.41£0.12 0.10£0.02 172 £1.53

1: Groups fed normal diet
2: Groups treated with safflower seed diet

* In weight of {estis, rats nourished safflower seed diet was significantly increased compared to normal diet fed rats (P<0.05).
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Table 2. Enzyme activities and cholesterol concentration in serum after feeding either normal or safflower seed diet for 15 weeks

(Mean+ S.D.)
Organs
Groups
ALP(I.U/L) ALT (LU/L) AST (LU/L) Cholesterol (mg/dl)
Male C! 8.58+1.20 2.05+0.25 2.46+0.06 16.8410.06
(n=10) s? 8.83+1.51 1.87+0.09 2.641+0.08 18.981+3.41
Female C! 6.201+0.42 1.3610.11 0.09+0.02 16.5 £1.06
(n=10) s? 6.10£0.17 1.41£0.12 0.10£0.02 17.2 £1.53

1: The group fed control diet
2: The group treated with safflower seed diet

* Rats fed safflower seed were showed significantly lower concentration of cholesterol in serum than rats nourished normal diet (P<0.05).
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Table 3. Urine analysis results of rats fed either normal or

o} U] 971e] J‘E‘)ﬂ Nz & Aot safflower seed diet at 15 weeks later
(Table 3). Group
Parameters Male (n=10) Female (n=10)
g8t Mol AME Mol 28t Fu fol S? C 52
23 A7t 712l ANEE I F /7 A7l vAE Glucose (mg/dl) _ _ B _
B e T P AR BEsk] THe] AEe & Bilirubin - - - )
4 -‘r’r@ A& vlag A3 AHEle] Rt 1557 Ketone (mg/dl) . . . _
WE Aos Ueon & ASA7IE ME A HAT  specific Gravity 1020 1020 1.030 1.010
AL F F A 207 T 125(60%)t o7 = Blood (cells/ul) - trace trace trace
Fo] Hglon} "lREL 207 T 3F(15%yF E fd &4 pH 6 55 5 6.5
< B0 (Fig 2). Protein (mg/dl) - - trace -
Auto KitE °]&3 B3 "H-°4 Cas Pi94 T Z@ a'” Urobilinogen (umol/dly 02 02 02 02

84 Wel Cat Pi
BT f94< zol= EOW %‘%kiur Ca-4 %:E% xﬂrﬂ
o] of7t ke AL BT, Pio BEE i) =4 &
A= A4S JeERATE CaPi ratio = Aalto] B ¥

Nitrite - -
Leucocytes (cells/ul) - -

1: Groups fed control diet
2: Groups treated with safflower seed diet

Fig 2. Radiographs at 8 weeks post operation. Rats were recei-ved 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 15 weeks or S-OP group by providing safflower seed
diet (30% of safflower seed was mixed with normal diet) for 15 weeks. 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
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Fig 3. The concentration of Pi measured using 31P NMR was exhibited high in safflower seed groups compared to control groups

from 6 weeks. (A): C-OP group, (B): S-OP group

A FAHE A4S 2430 (Fig 4).
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Fig 4. The comparison of Ca/Pi ratio in serum between dif-
ferent groups fed either normal or safflower seed diet. In the
ratio of Ca/Pi, the safflower seed groups were demonstrated
low compared to control group. '
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