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Effects of Safflower-seed on the Fracture Healing in Rat Tibia

Soo Youn Chung*, Hyun Jin Choi, Myeon Woo Chung, Mee Ryung Ahn,
Tae Moo Yoo, Hang Mook Rheu and Ji Sun Yang

Department of Pharmacology, National Institute of Toxicological Research, Korea Food and
Drug Administration, Nokbun-dong, Eunpyung-gu, Seoul, 122-704

Abstract — We investigated the effect of safflower-seed on fracture healing of fracture model in rat. Frac-
ture healing was evaluated by examining the degree of wound healing macroscopically, radiography, bone
histomorphometry and biochemical examination. After 1, 3, 5, 7 days, the wound healing was accelerate
in safflower-seed diet group. Radiography does not reveal the difference in fracture healing between two
groups. After 2 weeks, safflower-seed had a significant, stimulatory effect on external callus formation
(p<0.05). But after 4, 6, 8 weeks, no difference was observed between normal and safflower-seed diet
group in callus size. Urinary hydroxyproline, osteocalcin and total alkaline phosphatase decreased sig-
nificantly (p<0.05) in safflower-seed treated group at 2 week after fracture.

Keywords [} Fracture, safflower, callus volume, urinary hydroxyproline, osteocalcin, total alkaline phos-
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Fig. 1-The change of body weight after fracture in rats
treated with normal or safflower seed (SF) diet.
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Fig. 2 -The change of feed consumption after fracture in
rats treated with normal or safflower-seed (SF) diet.
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Table I Macroscopic findings during early fracture healing in rats treated with normal or safflower-seed (SF) diet

Skin Muscle Fracture site
edema suture line redness hematoma musclg hematoma & pulatlon callus
suture line tissue

Control 1 + -3/42 ++ ++++ -0/+5 ++ -5/+0 -5/+0
SF 1 ++ -4/+1 + +++ 0/+5 + -5/4+0 -5/+0
Control 3 +++ -1/+5 +++ +++ -2/+4 - -6/+0 -6/+0
SF 3 - -2/+3 + + -3/+2 - -5/+0 -5/4+0
Control 5 - -3/+2 - + -2/+3 - -2/+3 -5/+0
SF 5 - -1/+4 - - -4/+1 - -4/+1 -3/+2
Control 7 - -4/40 - - -4/+1 - -2/+2 -2/+2
SF 7 - -4/+1 - - -5/+0 - -4/+1 -1/+4

+ & — means ++++ : most severe, +++ : severe, ++ : moderate, + : mild, — : negative in skin edema, redness, muscle hematoma and frac-
ture hematoma, +: positive, —: negative in suture line and fracture site granulation tissue, callus.

Table II — Histomorphometric differences in fracture healing in rats treated with normal or safflower-seed (SF) diet

Callus weight

Callus volume

Callus diameter

Callus total area

Weeks Group @ () (mm) (mm?)
2 Control 0.297 + 0.032 0.190 = 0.032 6.964 * 0.280 16.217 = 1.023
SF 0.461 * 0.044* 0.354 = 0.042* 7.858 £ 0.226* 22.233 £ 1.971*
P-value 0.017 0.014 0.039 0.018
4 Control 0.454 + 0.047 0.316 = 0.037 7488 = 0.146 18.107 £ 0.447
SF 0.587 * 0.038 0.386 + 0.018 7.704 £ 0.197 21.856 = 2.983
P-value 0.057 0.126 0.404 0.260
6 Control 0.599 £ 0.085 0.412 £ 0.055 7.766 £ 0.165 13.876 = 2.288
SF 0.582 £ 0.077 0.373 = 0.048 7423 = 0.210 13.096 £ 0.930
P-value 0.890 0.617 0.232 0.776
8 Control 0.528 = 0.086 0.348 = 0.068 7.500 = 0.262 11.166 *+ 0.887
SF 0.487 = 0.079 0.318 = 0.084 7.568 *+ 0.224 11.168 * 1.279
P-value 0.738 0.791 0.851 0.999

Data represents mean * S.E. Significantly different from the control value, *p<0.05 (Student's t test)
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Fig. 3 — Radiographs of the right tibias taken 1 days and 1, 2,
4, 6, 8 weeks after fracture. Numbers refer to weeks
of healing. A: control group, B: safflower-seed (SF)

group

Table III - Osteocalin, alkaline phosphatase and hydroxy-
proline during fracture healing rats treated with
saf- flower for 2-weeks

. Alkaline .
Osteocalcin Hydroxyproline
Group phosphatase
ml
(mg/ml) W) (uMol/L)
Control 497 = 021 18525 * 18.86 576.48 = 15.70
Safflower 4.48 = 0.35* 142.75 £ 26.29 486.5 = 11.83*

Result show the mean = S. E.(n=4~6) of a single experiment
Significantly different from the control value, *p<0.05 (Student's
t test)
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