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ABSTRACT

Objectives : This study was designed to investigate the effects of horse bone powder extract on
the growth of longitudinal bone in adolescent male 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), and bone morphogenetic protein-2 (BMP-2) were measured.
Results : Horse bone powder extract enhanced longitudinal bone growth and total height of the
growth plate. Also, it promoted the induction of local IGF-1 and BMP-2 of the growth plate.
Conclusions : This study shows that the horse bone powder extract effects longitudinal bone
growth in adolescent rats and might be used for both stunted adolescents and inherent growth
failure patients.

Key words : Horse bone extract, Longitudinal bone growth, Insulin—like growth factor—1, Bone
morphogenetic protein—-2, Growth plate
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Table 1. Daily Body Weight Change for Five Days in Adolescent Male Rats

Body weight (g)

Group 1 2 3 4 5th day
Normal(n=8) 812423 89525 9%5.9+2.6 102,430 107.3t3.1
A-high(n=8) 81.0:2.1 88.8+2.1 941423 1028425 1085427
A-middle(n=8) 90.6+1.4 988+1.6 107.4+1.8 1138+1.6 121,018
A-low(n=8) 811421 90.3£1.9 955420 103.742.2 1112423
B-high(n=8) 81.0+1.8 87.3+2.0 948422 102.22.4 108.6+2.9

Normal :

DW administrated group. A-high : Sample A (250 mg/kg) administrated group. A-middle : Sample A (50 mg/kg) administrated group.

A-low : Sample A (10 mg/kg) administrated group. B-high : Sample B (250 mg/kg) administrated group. Each value is the mean+SEM of ten

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 male rats

Normal : DW administrated group. A-high : Sample A (250 mg/kg)
administrated group. A-middle : Sample A (50 mg/kg) administrated
group. A-low : Sample A (10 mg/kg) administrated group. B-high :
Sample B (250 mg/kg) administrated group. Each value is the
mean=+SEM of ten animals. * Significantly different from the control,
p < 0.05. *= Significantly different from the control, p < 0.01.

o

(Fig. 2A)° ®13] A5 A, B, C FoZ(Fig. 2B, HHE 3
o2 Ag CYF a2 ARET we FAARAZRRH
FFEA AR A7 =
t} o] Ar} viZ 1937 st dojoltt,

AH FE 4ol A4S S8 Ay gzl

, AlEA (20,

50 2 10 mg/kg) Tl 247 48224122 ym, 5186+
217 pm 2 4055+11.9 ym¢] 4o] 47ES e, Al
F B (250 mg/kg) FoolA 4286+11.9 yme] Zo] A
s eI

AZsA A8 A I1FE 2 5% 25
AR 2892 Y, O SR S5 F
ool 7 Al BAS AeE UEHTE AlE A
IFE 9 FFE (250 ¥ 50 mg/kg) FowolE p <
00019] EAH F94e BAt A8 A A= (10
mg/kg) FoATolME FAA frelido] UYehA] it
AR B 5% (250 mg/kg) FATFAME 4970 57t
sk A JeEo ) BAIAR] f9482 sl

ﬁd
nj

I
N
it
tlo
)
(s
i)
-
N
3«‘9‘

:
&
3
=
=]
o
i
o
ox,
o
tlo
i
Au)
=
32
2
>
2

Fig. 2. Fluorescence photomicrograph of a longitudinal
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
Sample A administrated group (50 mg/kg).

Upper arrows mean the line between the growth plate and bone.
Lower arrows mean the line formed by calcein injection. Scale bar
=500 pm.
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Fig. 3. Effects of Sample A, B, C on the longitudinal bone
growth in adolescent male rats

Normal : DW administrated group. A-high : Sample A (250 mg/kg)
administrated group. A-middle : Sample A (50 mg/kg) administrated
group. A-low : Sample A (10 mg/kg) administrated group. B-high :
Sample B (250 mg/kg) administrated group. Each value is the mean
+SEM of ten 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 Sample C administrated group (200 mg/kg).

The growth plate is located between upper and lower arrows.
Scale bar = 200 um.
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Fig. 5. The longitudinal height of growth plate

Normal : DW administrated group. A-high : Sample A (250 mg/kg)
administrated group. A-middle : Sample A (50 mg/kg) administrated
group. A-low : Sample A (10 mg/kg) administrated group. B-high :
Sample B (250 mg/kg) administrated group. ten animals were
treated for each group. Values are means=+SEM. =xx Significantly
different from the control, p < 0.001. = Significantly different from
the control, p < 0.05.
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Fig. 6. Immunohistochemical localization of IGF-1 in the
growth plate

Normal group was shown at the first column (a, b, ¢, d). The
second column was Sample C 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 IGF-1. Scale bar = 200 pm.
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Fig. 7. Immunohistochemical localization of BMP-2 in the
growth plate

Normal group was shown at the first column (a, b, c, d). The
second column was Sample C 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 BMP-2. Scale bar = 200 pm.
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