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Effects of the Herbal-acupuncture with Epimedii
Herba Extract on Osteoporosis in Ovariectomized
ddY Mice

Kang Min-wan, Hong Kwon-eui and Kim Young-il

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

Objectives & Methods : The purpose of this study is to observe the effects of herbal-acupuncture
with Epimedii Herba extract {EH-HA) at Kl (Eumgok) on osteoporosis in ovariectomized (OVX) ddY
mice. We carried out several experimental items to analyze the changes in body weight, uterine weight,
uterus index, tibial length, the ash bone weight, tibial BMD, serum ALP, serum osteocalcin, serum Ca,
and the levels of Ca, P, Ca/P ratio in tibia, and we performed histological and histomorphological
analysis as well.

Results :

1. The tibial length and ash bone weight were insignificant, while BMD was significantly increased
by in EH-HA in comparison with control group.

2, Serum ALP and serum osteocalcin were decreased and serum Ca was increased by in EH-HA in
comparison with control group, But all were insignificant.

3. Ca and P level in tibia were significantly increased in EH-HA in comparison with control group,
while Ca/P ratio was insignificant,

4. Osteoclast like cell in tibia was significantly decreased in EH-HA in comparison with control
group.

5 In the histological study in tibia, TBV was significantly increased, TBT was insignificantly
increased and GPL was significantly decreased in EH-HA in comparison with control group.

Conclusions ® These results suggest that EH-HA at Kl has a therapeutic effect on osteoporosis in
OVX mice.
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Fig. 1. Cell viability rate with various concentrations
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Fig. 2. Effect of EH-HA on body weight in
ovariectomized mice

A A JdEiged A48 foAdL gl
(Fig. 2).

2) A=z #A
49 F8 %,

FaA A% AT F3A B
QFANE hZ2, NPZ, Salinedol Hlahe] 74
o2 9% zol7t YAthFig. 3)

=]

UHerine weight ¢rmal
¥

=

IV S

L1l

Nomal  ShanyOVY Contd HG P, Seline. EMHA

Fig. 3. Effect of EH-HA on the uterine weight
in ovariectomized mice

sk 1 p<0.001 compared to normal group by ANOVA
test.

T+t p<0.00l compared to sham-OVX group by
ANOVA test.
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Fig. 4. Effect of EH-HA on the uterus index in
ovariectomized mice

wxx 1 p<0.001 compared to normal group by ANOVA
test.

T+ +: p<000l compared to sham-OVX group by
ANOVA test.
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Fig. 5. Effect of EH-HA on the tibial length in

ovariectomized mice
¥ op<00l,  t:
group by ANOVA test.

p<0.05 compared to sham-OVX
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Fig. 6. Effect of EH-HA on the ash bone
weight in ovariectomized mice

EH-HA

Samal  Sham-CVY Caghrol HE. NP Sajine

Fig. 7. Effect of EH-HA on tbial BMD in

ovariectomized mice

*x 1 p<0.01 compared to normal group by ANOVA test.

*+% 1 p<0.001

+ % p<001, T : p<0.05 compared to sham-OVX group
by ANOVA test.

1+ p<0.001

¥ % p<001, #: p<0.05 compared to control group by
ANOVA test.

=
2y

3.

gk
03

7t A¥FEY EHOoZHE ALP, osteocalcin,
calcium, GOT 2 GPTY 5% & A3 tHTable 1).

1) Alkaline phosphatase(ALP)
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Table 1. Effect of EH-HA on Various Components InxSerum of Ovariectomized Mice

Parameter Normal Sham-OVX Control HG NP Saline EH-HR
ALP(IU/L) 224+66.363 |280.667+37.072|342+70.09 |317.333+108.58|378.67+160.37 |312.67+139.93 | 258.75+82.006
Osteocalin(O.D.) |0.38£0.108 |0.667+0.065 |0616+0.027 |0.629+0057  |0533+0.041 |0653+0.056 |0.408+0.147
Calcium(mg/de) |7.35+0.208 |[7.95+0.448 7.05£0.835 16.7+0.416 7.9+0.716 6.55+0.719 7.725+0.33
GOT{U/ ¢) 346.33£89.81 | 514+152.59 441462.39 |660+144.82 275.33£124.07 | 41367+69.0 | 415+37.643
GPT(IU/ ¢) 64+12.36 100.25+14.431 |77+2.16 89.5+9.469 67.25+2294 637510658 - [104.5£48.28
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Fig. 8. Effect of EH-HA on serum ALP level in
ovariectomized mice
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Fig. 9. Effect of EM-HA on serum osteocalcin
level in ovariectomized mice

3) Calcium
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Fig. 10. Effect of EH-HA on serum Ca level in
ovariectomized mice

Table 2. Effect of EH-HA on Ca, P, Ca/P Ratio
in Tibia of Ovariectomized Mice

Levels in tibia
Group (mg/g bone) Ca/P ratio (%)
Ca levels P levels
Normal 96.80+505 | 20.3+2.81 | 482.7+57.017
Sham-OVX | 103.95+954 |1957+2.47 |532.92+22.388
Control 74.56+1061 |17.76+2.31 |41957+14.875
HG. 95.07+7.44 | 2436273 |392.72+40.723
NP. 89.65+5.64 |20.09+1.19 |446.14+12.636
Saline 122124313 |26.96+1.71 |465.38+32.86
EH-HA 103.01£13.71 | 25.445+2.92 | 404.795+26.849
1) Calcium
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Fig. 11. Effect of EH-HA on tibial Ca level in
ovariectomized mice

* 1 p<0.05 compared to normal group by ANOVA test.

t+: p<00l compared to sham-OVX group by
ANOVA test.

¥ ¥ ¥ p<0001, #: p<0.05 compared to control group
by ANOVA test.

# ¢+ p<0.05 compared to HG. group by ANOVA test.

$§8 © p<0.01, compared to N.P. group by ANOVA test.

2) Phosphorus
Z AT HE HITL 3R

4
ol
]
=



The Journal of Korean Acupuncture & Moxibustion Society Vol. 26. No. 2. April 2009

phosphorus®] ¥5& ZA3Ioh tjz2TolA 4%
of v)slo] 73 phosphorus®| ¥l okzb A
Hou BTAA FoA2 i Salinewol A
T, e, YR, NPTl vlsty B¥E
M= izl vateq AE W calcdum &
oA F7hak 4 rhFig. 12).

¥ ol
do R4 ox S Rl

o

of

°]

™M OB R

Flash veeighttrog/g)
s

o S

=

Normai  SkamrOyX - Conitrel H3 WP Caling EH-HA

Fig. 12. Effect of EH-HA on tibial phosphorus
level in ovariectomized mice

* : p<0.05 compared to normal group by ANOVA test.

t: p<0.05 compared to sham-ovx group by ANOVA
test.

¥ ¥ p<001, ¥: p<0.05 compared to control group by
ANOVA test.

§ : p<0.05, compared to N.P. group by ANOVA test.

3) Ca/P ratio
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Fig. 13. Effect of EH-HA on tibial Ca/P ratio in
ovariectomized mice

T+ p<0001, * ¥ : p<0.0l compared to sham-OVX
group by ANOVA test.
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Fig. 14. Effect of EH-HA on osteoclast like cell
in tibia of ovariectomized mice

A& U osteoclast like cell®] H]-&& flow cytometry
assay2 ZAste #7b wud A dxTelA
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of vlstd foatA FAssATHFig. 15).
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Fig. 15. Effect of EH-HA on osteoclast like cell
in tibia of ovariectomized mice

* 1 p<0.05 compared to normal group by ANOVA test.
¥ 1 p<0.05 compared to control group by ANOVA test.
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Fig. 16. Histological analysis(H&E stain} of transverse
cross sections of tibia in ovariectomized mice

2) Histomorphometry
TBV(Trabecular bone volume)
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Fig. 17. Effect of EH-HA on the trabecular bone
volume of tibia in ovariectomized mice

* 1 p<001, * : p<005 compared to normal group by
ANOVA test.

%% p<0.001 compared to control group by ANOVA
test.

### 1 p<0.001 compared to HG. group by ANOVA test.

¥3%  p<0.0]1 compared to saline group by ANGVA
test. .

2) TBT(Trabecular bone thickness)
AYFEY AF23 S FHsY H&E G4¢ &
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#, NP# 4 salineol wldtel AFE FA7 7138t
gou A #o4Le sdrhFig. 18).
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Fig. 18. Effect of EH-HA on the trabecular bone
thickness of tibia in ovariectomized mice

% 1 p<001, * ! p<0.05 compared to normal group by
ANOVA test.

T p<001, ¥ p<0.05 compared to control group by
ANOVA test.

(3) GPL(Growth plate length)
AYE o AFFAE AAY H &E 94
F, AEREAN zZgade o|g3le AFwe o
(GPL)E 243t thxTolA 7‘“‘4 2 e
of w3l AR dol7l foldtA FrletieH, &
¥ HrdAE gz vste 3w Zelrt
A8 thFig. 19).
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Fig. 19. fect of EH-HA on growth plate length of
tibia in ovariectomized mice

* 1 p<0.05 compared to normal group by ANOVA test.

+ % p<00l compared to control group by ANOVA
test.

¥ 1 p<0.05 compared to control group-by ANOVA test.
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