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Effects of Phamacopuncture with RUBI FRUCTUS
Infusion Solution at Kl;p on Osteoporotic Rats
Induced by Ovariectomy

Shin Hee-woong and Lee Hyun

Dept. of Acupuncture & Moxibustion, College of Oriental Medecine, Daejon University

Objectives : The purpose of this study is to observe the effects of RUBI FRUCTUS phamacopuncture
infusion solution at Klip on osteoporotic Rats Induced by ovariectomy.

Methods : The author performed several experimental items to analyze cytotoxic, osteoporosis evalu—
ation, change of ALP, creatinine, Ca, P, osteocalcin, Ca/P ratio and histological change of serum and tibia.

Results :

1. Creatinine and phosphorus in serum was decreased significantly in RF-HA than control group.

2. Calcium and phosphorus in tibia was increased significantly in RF-HA than control group.

3. Osteoclast like cell in tibia was increased significantly in control group, decreased significantly in
RF-HA.

4. In the histological study in tibia, TBT was significantly increased, GPL was significantly decreased
in the RF-HA than control group.

Conclusions : This study suggested that RF-HA at KI10 has significant effect on osteoporosis.
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Fig. 1. Cell viability rate with various concentra—
tions of RF-HAS

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

T+ 0 p<0.001, Tt : p<0.01 compared to 0.5% RF-HAS
by ANOVA test.

4% : p<0.01 compared to 1% RF-HAS by ANOVA test.
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1) Alkaline phosphatase
Z} A FEo| A 3 dH A Alkaline phospha-
tase(ALP)®] %5 A3t} iz (control) ol 4]

Table 1. Effect of RF-HA on Various Components in Serum of Ovariectomized Mice

Parameter Normal Control N.P. Saline RF-HA
ALPIU/L) 224.000+66.363 | 342.000+70.090 | 378.670+160.370 | 312.670+139.930 | 360.500+145.608
Creatinine(mg/d?) 0.750+0.063 1.060+0.167 0.615+0.055 0.985+0.033 0.550+0.037
Phosphorus(mg/d¢) | 21.890+2.106 24.248+6.104 13.995+2.448 20.403+0.610 12.093+0.688
Calcium(mg/d0) 7.350+0.208 7.050+0.835 7.900+0.716 6.550+0.719 7.825+0.737
Osteocalcin(O.D.) 0.380+0.108 0.616+0.027 0.533+0.041 0.653+0.056 0.508+0.140
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2) Creatinine
7} A EE A HAe FHo)A creatinined] ¥%E
=4k th QA (normal)oll B Sk o2& (con-

tro)oll A creatinine®] §%=7F 25 Z7l8kch &

EAFAF(RF-HA) AN A= thZE(control) 2 saline
Tl Hate] creatine®] FE7F FolatAl sttt
(Fig. 2).
14

-l T #
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£

b A K

B4t

S gy

Mormal Control NP, Saline RF-HA

Fig. 2. Effect of RF-HA on serum creatinine
level in ovariectomized mice

#x 1 p<0.01 compared to normal group by ftest.

¥ p<0.001 compared to control group by ANOVA test.
¥ p<0.01 compared to NP group by ANOVA test.
## . p<0.001 compared to saline group by ANOVA test.

3) Phosphorus
72t A sEolA Fg @3 olA phosphorus®] §%=&
S48t A (normal)oll vske] tzt(con- trol)
oA phosphorus®] &%=7} o8t F7FetSith. NP
ol Atz (control)oll H]3F phosphorus®] &%
7b frolatAl sk, EEAFeEH(RF-HA) A
= 27 2 salined ol H8+ phosphorusd FE7}F

~ 0 *
3530
chr
“%'20
LN |_T_‘ |_Y_‘
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55t
L0
Normal  Contral NP. Saline RF-HA

Fig. 3. Effect of RF-HA on serum P level in
ovariectomized mice

* 1 p<0.05 compared to normal group by #test.
++: p<0.01 compared to control group by ANOVA test.
# . p<0.05 compared to saline group by ANOVA test.

T #Asa thFig. 3).

4) Calcium

7 AE o)A 3 Aol calciume FEZ
ZA4sant 72t Ao 84 calcium FEv #oe

Aol 5 WERHA] gkt

5) Osteocalcin

7 ARFEANA A A A osteocalcin level
< ELISAS ©o]&sto] A5t g4t (normal)el
H]3le] o) 2 (control) 9l A osteocalcin®) 35:7} =
7hst ot ol gldith BRI (RF-HA)
o = thzTtol| B3] osteocalcin®] &7 7HAd)
ot fFojde itk

ZF Ao AFE 3 Esle] A& ARE o] &3}
o A& U Ca 2 P &3 Ca/P ratioE A3}
(Table 2).

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

Levels in tibia(mg/g bone)
Group Ca/P ratio(%)
Ca levels p levels
Normal 96.890+5.550 20.300+2.810 482.700+57.020
Control 74560+10.610 17.760+2.310 419.570+14.8%0
N.P. 89.620+5.640 20.090+1.190 446.140+12.640
Saline 122.120+3.130 26.960+1.710 465.380+32.860
RF-HA 127.274+27.256 29.849+3.972 423.385+43.808
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Fig. 4. Effect of RF-HA on tibial Ca level in
ovariectomized mice
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2) Phosphorus
7 Ayt A FHgk A 3
phosphorus®] &S F433th
A A2 (normal) ol

w3k 5, A4
) Z 7 (control)©ll
W phosphorus®] &t

ﬂﬂﬂﬂ

Cortrd

s

S

=
QL
2
o
i

1
1t

mBE}%EﬁEﬁS

Prash weight{ma/g

=

o o

Norrral RF-HA

Fig. 5. Effect of RF-HA on tibial phosphorus
level in ovariectomized mice
¥ p<0.001, T+: p<0.01 compared to control group by

Saline

% 1 p<0.05 compared to normal group by #test. ANOVA test.
11 p<0.01 compared to control group by ANOVA test. ¥ 0 p<001, ¥ p<0.05 compared to NP group by
¥ p<0.05 compared to NP group by ANOVA test. ANOVA test.
Normal , Control . N.P.
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Fig. 6. Effect of RF-HA on osteoclast like cell in tibia of ovariectomized mice
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o] ok7t 7rAFF oY SoAe 9dtt salined
9 B Rk H(RF-HA) A= )& (control) 2
NPl H]&te] 7 phosphorus o] #2517

<7tk th(Fig. 5).

3) Ca/P ratio
ZF AFTlA HE A2 3RS F

A
A calcium¥} phosphorus®] H]&& =433

o Rt gaFAOt FUHL UATE HEAH
T(RF-HA)l A=tz b|ate] Ca/P vl&d
o3k Wshrt gl

5. 4= L} osteoclast like cell &4

A& W osteoclast like cell®] &S flow cyto-
metry assayE ©|-&3te] 438tk tlZ= (control)
oAl MHCII+/CD115+A| 3 2] H|&2 547+04% e}
U A (normal)e] 2+0.0790] wlske] AASHA F
7tetaen, BEAFNFRF-HA)NA = 0.96+0.73
2 YEh} i ZT(control), NPT 2 salinexol| H]3}
o 7‘_&0} 3 CHFig. 6).

742 W osteoclast like cell?] H]&-S flow cytometry
assay % Z7dste] o7 nlast A¥} iz (control)
oA osteoclast like cell B]&2 A4 (normal)oll H]
st frelatA F7hstdl o, EEAoF T (RF-HA)
o M=tz (control)oll Hlate] freJatAl 743
tHFig. 7).

- QL |
32228 dH3ste] Hematoxylin and
eosin(H&E) 4% "a"‘] aklth. thZ(control) ol A
el pore7t ®ol

A. Normal

B. Control C. N.P.

FMHC 11/CD115 (%)
L R R R N = T

BEEE L

Narrnal Contral NP Saline RF-HA

Fig. 7. Effect of RF-HA on osteoclast like cell in
tibia of ovariectomized mice

* 1 p<0.05 compared to normal group by ftest.
t 1 p<0.01 compared to control group by ANOVA
test.

Ebdal x| FFo] A B¥act BEAkH (RF-
)l = controli, NP+ 2 salinesol W]|&}o]
pore®] Aol FAaHEUOH AFEE A (nor-

mal) ¥} ARl A4 5 S ek (Fig. 8).

2) Histomorphometry

(1) Trabecular bone volume(TBV)

A EE] %EZZ‘Q HdHste] HEE gAML 3

S ol &ate AFEFHTBV)S

L(control of| A A (normal)ll H]

ZH(TBV)ol FstA #astalon, NP

—E—X}% A (RF-HA) A= o) &+ (control)©l
ZFHTBV)e] F7Fetl ot o442 gl

2% .

(2) Trabecular bone thickness(TBT)
NH BB ATz ARG HIE AN 3

211 = 1=0ha B=1

T AEEA ZEads olgste] AT T
Hjate] TBT7} folebA 72kl o, jfprg

(RF-HA) A= tZ*(control), NP+ % salinet-ol
H3le] TBT7} 2844 2718k tHFig. 9).

E. RF-HA

D. Saline

Fig. 8. Histological analysis(H&E stain) of tibia in ovariectomized mice
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