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Effects of Cheunggyeongsamul-tang Extract on Longitudinal Bone Growth in
Adolescent Female Rats

Junghun Lee”, Sena Lee”, Jaebong Son, Sohyun Keum, Kanghyun Leem"

Department of Herbology, College of Oriental Medicine, Semyung University

ABSTRACT

Objectives : This study was designed to investigate the effects of Cheunggyeongsamul-tang extract
on the growth of longitudinal bone in adolescent female rats.

Methods : Longitudinal bone growth was measured by fluorescent microscopy. To examine the
effects on the growth plate metabolism, the total height of growth plate, the induction of local
insulin-like growth factor-1 (IGF-1), IGF-1 receptor, bone morphogenetic protein-2 (BMP-2),
BMPR-1A, indian hedgehog (IHH), and parathyroid hormone-related protein (PTH-rP) were measured.
Results 1  Cheunggyeongsamul-tang extract enhanced longitudinal bone growth and total height of
the growth plate. Also, it promoted the induction of local IGF-1, BMP-2, IHH and PTH-rP of the
growth plate.

Conclusions : This study shows that the Cheunggyeongsamul-tang extract effects longitudinal bone
growth in adolescent rats and might be used for both stunted adolescents and inherent growth
failure patients.

Key words : Cheunggyeongsamul-tang, Longitudinal bone growth, Growth plate, Insulin-like growth
factor—1, Bone morphogenetic protein—2. Indian hedgehog, Parathyroid hormone-related protein
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HA) & 242 843 £ 08 g, 92 £ 10 g, B9 + 11 g,
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o] AFe A HA, T AR, A WA, dl H1A, gA 3
A 2z 840 £ 09 g, 94 £ 08 g, %61 + 09 g,
1020 + 1.1 g, 1087 + 1.2 go|UTH Table 1).

Table 1. Daily Body Weight Change for Five Days in
Adolescent Female Rats
Cr Body weight (g)

oD 1 2 3 4 5th day
fonmal 844+ 08 915 £ 10 969 + 11 1081 = 12 1108 + 13
(CnG:iggh 813+ 08 292+10 %59+ 11 1014+ 11 1081 + 12
8121150)‘” 810 £09 894 £ 08 91 £ 09 1020 + 11 1087 + 12

Normal : DW administrated group. CG-high : Cheunggyeongsamui-
tang (200 mg/kg) administrated group. CG-low : Cheunggyeongsamul-
tang (40 mg/kg) administrated group. Each value is the mean +
SEM of fifteen animals.
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Fig. 1. Weight gain for a day while the experiment was
performed from 4th day to 5th day in adolescent female rats

Normal : DW administrated group. CG-high : Cheunggyeongsamui-
tang (200 mg/kg) administrated group. CG-low : Cheunggyeongsamul-
tang (40 mg/kg) administrated group. Each value is the mean +
SEM of fifteen animals.
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Fig. 2. Fluorescence photomicrograph of a
section of the proximal tibia

The fluorescent line correspond to the injection of calcein (10 mg/kg).

A : Fluorescence photomicrograph of longitudinal bone growth in
normal group.

B : Fluorescence photomicrograph of longitudinal bone growth in
Cheunggyeongsamul-tang (200 mg/kg) administrated group. Upper
arrows mean the line between the growth plate and bone. Lower
arrows mean the line formed by calcein injection. Scale bar = 500 um.
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Fig. 3. Effects of Cheunggyeongsamul-tang on the longitudinal
bone growth in adolescent female rats

Normal : DW administrated group. CG-high : Cheunggyeongsamui-
tang (200 mg/kg) administrated group. CG-low : Cheunggyeongsamul-
tang (40 mg/kg) administrated group. Each value is the mean +
SEM of fifteen animals. === : Significantly different from the control,
p < 0.001.
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Fig. 4. Photographs of growth plates in a proximal tibia
Sections were stained with cresyl violet

A : Photomicrograph of cresyl violet-stained chondrocytes in the
growth plate of normal group.
B : Photomicrograph of cresyl violet-stained chondrocytes in the
growth plate of Cheunggyeongsamul-tang (200 mg/kg) administrated
group. The growth plate is located between upper and lower
arrows. Scale bar = 200 pm.
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Fig. 5. The longitudinal height of growth plate

Normal : DW administrated group. CG-high: Cheunggyeongsamuil-tang
(200 mg/kg) administrated group. CG-low : Cheunggyeongsamul-tang
(40 mg/kg) administrated group. Fifteen animals were treated for
each group. Values are means + SEM. = : Significantly different
from the control, p < 0.01.
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Fig. 6 Immunohlstochemlcal localization of IGF-1 in the

growth plate

Normal group was shown at the first column (a, b, ¢, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, €); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). The asterisks show the main
observational region of immunostaining of IGF-1. Scale bar = 200 ym.
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Fig. 7 Immunohistochemical localization of IGF-1 receptor in
the growth plate

Normal group was shown at the first column (a, b, ¢, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, €); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). Scale bar = 200 pm.
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Fig. 8 Immunohistochemical Iocallzatlon of BMP-2 in the
growth plate

Normal group was shown at the first column (a, b, c, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, €); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). The asterisks show the main
observational region of immunostaining of BMP-2. Scale bar = 200 ym.
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Fig. 9. Immunohistochemical localization of BMPR-1A in the
growth plate

Normal group was shown at the first column (a, b, ¢, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, €); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). Scale bar = 200 ym.
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Fig. 10. Immunohistochemical localization of IHH in the
growth plate

Normal group was shown at the first column (a, b, c, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, €); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). The asterisks show the main
observational region of immunostaining of IHH. Scale bar = 200 um.
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Fig. 11. Immunohistochemical localization of PTH-rP in the
growth plate

Normal group was shown at the first column (a, b, ¢, d). The
second column was Cheunggyeongsamul-tang (200 mg/kg) administrated
group (e, f, g, h). The first row is resting zone (a, e); second row,
proliferative zone (b, f); third row, hypertrophic zone (c, g); fourth
row, ossification zone (d, h). The asterisks show the main
observational region of immunostaining of PTH-rP. Scale bar = 200 um.
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Fig. 12. Serum IGF-1 concentration in adolescent female rats

Normal : DW administrated group. CG-high : Cheunggyeongsamul-
tang (200 mg/kg) administrated group. CG-low : Cheunggyeongsamul-
tang (40 mg/kg) administrated group. fifteen animals were treated
for each group. Values are means + SEM. There was no statistical
difference.
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