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Effect of Platycodon Grandiflorum A. Extract in Bone Metabolism
in Ovariectomized Rats

Mihyang Kim+

Department of Food and Nutrition, Silla University

Osteoporosis is one of the major health problem affecting postmenopausal women. Estrogen deficiency results
in an increase in bone turnover, lead to bone resorption and an increase risk of fracture. The aim of this study was
to evaluate the effects of Platycodon grandiforum A. extract (PG) in bone metabolism in ovariectomized
estrogen-deficient rats. Two groups were surgically ovariectomized (OVX). The third group was sham operated.
Sprague-Dawley female rats were randomly assigned to the following groups : sham-operated rats (Sham),
ovariectomized control rats (OVX-control), ovariectomized rats supplemented with PG at 50mg/kg body wt (OVX-PG50)
The Platycodon grandiflorum extracts were orally administrated at 1mL per day. The ovariectomy caused a decreasing
in the levels of collagen content in bone, cartilage and skin tissues. However PG group, supplementation with
Platycodon grandiflorum extract, were increased the level of collagen content in bone, cartilage and skin tissues than
OVX-control group. PG group had a higher content of pyridinoline in collagen than OVX-control group. Alkaline
phosphatase activity on serum were decreased after supplemented with the PG extract. These results might be
expected that Platycodon grandiflorum is believed to be possible protective effects in postmenopausal bone loss.

Key words : Platycodon grandiflorum A., bone loss, collagen, ALP, pyridinoline, ovariectomized rats
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SEY AT wet 3oz YFdLh &
AA| ) Z=7(OVX-control), FAHA glo] A
gt 7 (Sham), F&2HA & ZetA] 5% 50 mg/kg

(OVX-PG50)© 2 1}¥-0] A% 3% THTable 1).

Table 1. Experimental design of animals.

Treatment
operated rats
ovariectomized rats

ovariectomized rats supplemented Platycodon grandifiorum
A. ethanol extracts at 50mg/kg bw/day

Group (No.)
Sham (8)
OVX-control (8)

OVX-PG50 (8)
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Table 2. Instrumental conditions for pyridinoline analysis by high
performance liquid chromatography.

ltem Conditions
Apparatus Nanospace SI-2
Detector Fluorescence HPLC RF
Column Inertsil ODS-25um (250%4.6mm id)
Eluent Acetonitrile/ 0.1M SQdium phophate buffer
pH3.5 (25:75) containing SDS and Na,EDTA
Flow Rate 0.5 mL/min
Excitation Wavelength 295 nm
Emission Wavelength 395 nm
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Table 3. The body weight gain, food intake and food efficiency ratio
on supplementation of Platycodon grandiflorum A. ethanol extracts
diets for 6 weeks.

Group” Fina\ body Bod_y Weight  Food intake  Food eff|<:|ency
weight (g) gain(g/day) (g/day) ratio(FER)®
Sham  28861+1324°  059+641 1621643 0.03+0.01
OVX-control  310.14£1240  1.02+1332  16.63+8.39 0.06+0.02
OVX-PG50  301.35+9.84 2.39+4.37 19.37+9.20 0.12+0.04

1) Refer to comment in Table 1. 2) All values are meansSD. 3) FER :weight gain (g/day)
ffood intake (g/day). Values are not significantly different among treatment groups.
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Fig 1. Effect of Platycodon grandiflorum A. ethanol extract on serum
alkalime phophatase activities in ovariectomized rats. * Significantly
different from ovariectomized group : *a=0.05.
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Table 4. Effect of Platycodon grandiflorum A. ethanol extract on
collagen content in cartilage, bone and skin of ovariectomized rats.

Group” Cartilage (mg/g) Bone (mg/g) Skin (mg/g)
Sham 141.01+18.06” 167.64+12.13 192.37+21.82
QOVX-control 128.40+8.83 157771477 165.05+4.38
OVX-PG50 145.59+17 55+ 170.34+9.79 192.12+39.36

1) Refer to comment in Table 1. 2) Values are means+SD. * Significantly different from
ovariectomized group : *a=0.05.
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Table 5. Effect of Platycodon grandiflorum A. ethanol extract on
pyridinoline content in cartilage and bone of ovariectomized rats.

Group” Cartilage (lig/g) Bone (lig/g)

Sham 522957 19.4+1 5+
QOVX-control 50.816.8 15.2%0.6
OVX-PG50 52483 19.8+0.8+

1) Refer to comment in Table 1. 2) Values are means=SD. * Significantly different from
ovariectomized group : *a=0.05.
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Table 6. Effect of Platycodon grandiflorum A. ethanol extract on
deoxypyridinoline content in cartilage and bone of ovariectomized rats.

Group” Cartilage (ug/g) Bone (ug/g)
Sham 485¢1127 1051328
QOVX-control 441£1.28 10.49+2.86
OVX-PG50 4.45+178 12.24+3.32
1) Refer to comment in Table 1. 2) Values are means+SD.
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