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Effects of several herbs and Bogol-Tang on the experimental
osteoporosis of rat

Jung-woo, Han - Tae-han, Yook
Department of Acupuncture & Moxibustion College of Oriental Medicine, Woe-Suk University

Objective : The purpose of this studies was to determine the effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. on changes of trabecular area and physiological metabolites in the
ovariectomized osteoporotic Rats.

Methods : In order to induce estrogen deficient osteoporosis, ovariectomy was done on rats. Then the
Carthami semen, Bogol-Tang and Rhynchosia volubilis Lour. were orally administerd. Such indexes were
measured as the changes of body weight, bone mineral density, trabecular area in tibia, and levels of
osteocalcin, bone alkaline phosphatase, calcium, phosphorus, cholesterol, ‘riglyceride, aspartate
aminotransferase and alanine aminotransferase in serum. _

Results : 1. The change of bone mineral density in Bogol-Tang group and Rhynchosia volubilis lour.
group. was significantly increased compare to control group.

2. The change of trabecular area % in epiphysis of tibia in Carthami semen group was significantly
increased compare to control group.

3. The change of trabecular area % in diaphysis of tibia in Bogol-Tang group was significantly
increased compare to control group.

4. The change of serum osteocalcin in Bogol-Tang group was significantly decreased compare to
control group. :

"5. The change of serum bone alkaline phosphatase in Bogol-Tang group was’ significantly decreased
compare to control group.
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5. The change of serum bone alkaline phosphatase in Bogol-Tang group was significantly decreased

compare to control group.

6. The change ofl serum calcium in Rhynchosia volubilis lour. group was significantly decreased

compare to control group.

7. The change of phosphorus in Carthami semen group and Rhynchosia volubilis Lour. group was

significantly decreased compare to control group.

8. The change of serum cholesterol and triglyceride of experimental groups were decreased in

comparison with control group.

9. The change of serum AST(Aspartate aminotransferase :

was decreased compare to control group.

10. The change of serum ALT(Alanine aminotransferase :

compare to control group.

GOT) in Rhynchosia volubilis Lour. group

GPT) in Bogol-Tang group was decreased

Key words : osteoporosis. BMD. Bogol-Tang
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(1) 8%\ osteocalcingF &3

YU osteocalcin®FE OSCA test Ost-
eocalcin (BGP) Kit(Brahms, Germany)& AMg-st
o] Y-counter (COBRA 5010 Quantumn, U.S.A)
2 A3l

(3) Calcium¥s =4

3 calcium L Ca kit(Boehringer
Mannheim, Germany)& A8t 2H5Aisisr 2
A7} (Hitachi 747, Japan) & £733lic}

(4) Phosphorus &3 &3

84U phosphorus #%FE phos kit (Bo-
chringer Mannheim, Germany)& AHgste] 2%
A8le £47)(Hitachi 747, Japan) 2 Z4 3k,

" (5) Cholesterol &g &34
2 cholesterol ¥#2 total cholesterol
kit (Boehringer Mannheim,” Germany) & *}%3}01

A5} BA7] (Hitachi 747, Japan)& 238
ek

(6) Triglyceride % &7

R
(Boehringer Mannheim, Germany)&
A3
At

triglyceride %2 triglyceride kit

AHE-3te]
47) (Hitachi 747, Japan)E Z%3}

(7) AST(Aspartate aminotransferase : GOT)

P AST ¥  AST kit(Boehringer
Mannheim, Germany)& AMEdle] zFAsst 2
A7) (Hitachi 747, Japan)  Z73 st

GPT)

(8) ALT(Alanine aminotransferase :
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24.0g(F7HE 1,93%) 0.8 UZZY AF ZF71g0)
OE 487 shamTd AFF7HEEY =4 Y
EbtH(Table 1),

Table 1. The effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on changes
of body weight of each group

Grou Weight Growth
P Start{g) Final{g) Rate(%)
(1) Shem-operation ¢\ 01404 giotz2e 218
+ Saline
(1) Ovatiectomy SLIIE  322.04206 253
+ Saline
(1) Ovariectomy 1058+137  3245:309 206
+ Carthami semen
(1¥) Ovariectomy O.1%108  A19.4%298 228
+ Bogol-Tang
(V) Ovarieclomy
+Rhynchosia 113107 326.8£240 193
volubilis Lour.

Values are expressed as mean+5D

2. BRLT Sichal &
mineral density) %Mt
ABAFAY 7t 79 FUYEE shamTE 0.175
* 0.008g/c, HEFL 0.175 *£0.008g/ct, 3}
g FoiFL 0174 + 0.007g/crr, BE%H BEoiF
0.173 * 0.001g/crt, A58 F3FE 0.175
0.001g/crol ek 255 %9 E4UE+& shamT
7 gz2e 72 0.238 + 0.01g/er®} 0.230 *
0.009g/cr2A] AdAZHn B wEH shamTol
36%7t F7hsk Wb di2EE 30.8%7F F7HE9d
o EBaE ST, BEY ST U A%Y
77 0232 + 0.007g/r, 0.234 =
0.002g/ert, 0.235 * 0.008g/ci2A A& A|ZAR
th 2tz 33.3%, 35.2%. 34.2%7} Z7lsted 25%
9 27y BUREY UL FUbEh
Student,s t—test® ¢ A# J2FFH shamTS
T4 AU Aolst i%leH, 2Ty BEY 5
o7, MEH FAFAME F4%0= Aozt Qo

nele §%E (Bone

+ rlo
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tHTable 2).

Table 2. The effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on changes
of bone mineral density(BMD) of each group

Geou BMD{g/en) Increase
P Start Final(25week)  Rale(%)
{1) Snam-opetalon g 750008 0288500 %.0
Saline
() Ovariectomy 017620007 023000087 308
+ Safine
(W Ovariectomy 07420007 02820007 333

+ Carthami semen
(IV) Ovariectomy

¥4
+ Bogol-Tang 0.173£0.001 0.234+0.002 352
(V) Quariectomy
+Rhynchosia 0.17520.001 0.235+0.008" 34.2
volubilis Lour.

»1) : P<0.05, Statistically significant value by student,s
t-test for the comparisons of sham group(l) with control
group(ll)

«9) : P<0.05, Statistically significant value by student,s
t~test ‘for the comparisons of control group(ll) with group
v ’

«3) : P<0.05, Statistically significant value by student,s
t—test for the comparisons of control group(l) with group

<
—
-

1+ EEILR

A& UAE A
polRom da
3.7%2*1 sham

Table 3. The effect of Carthami semen, Bogol—Tang
and Rhynchosia volubilis Lour. administration on changes
of trabecular area % in epiphysis of tibia of each group

. Trabecular
Group No.of Animals areal%)
(1) Sham-operation + Saline 10 41.1%3.2
(1) Ovariectomy + Saline 10 37.1+3.7
() Ovarlgclomy + 10 44450
Carthami semen
{IV) Ovariectomy + 10 40.456.4
Bogol-Tang
(V) Ovariectomy + .
Rhynchosia _ volubilis Lour. 10 40.0£3.9

Values are expressed as mean+SD
« . P(0.05, Statistically significant value by student,s t-test for
the comparisons of control group{ll) with group 1

‘Eoj@d 255 = 6. 3%, i“—‘%

6 * 3.5% AMEH F4TE 263 *
RE A¥TA A 2% 219 2
9& thzo " FIlegoh Stu-
dent,s t—test® & ZA3} d|27Z7 shamTZ F9
Aot Adglen, hz2Ey BEY FATE
#9294 e 207t R HTable 4.)

Table 4. The eftect of Carthami semen, Bogol-Tang

and Rhynchosia administration on
changes of trabecular area % in diaphysis of tibia of

volubilis  Lour,

each group
. Trabecular
~ Group » No.of Animals areal%)
{1} Sham-operation + Saline 10 341%3.75
(I} Ovariectomy + Saline 10 23.5+6.6+"
() Ovarngctomy + 10 25,5463
Carthami semen
(W) Ovariectomy + 0 10,643,547
Bogol-Tang
(v} Ovariectomy + +
Rhynchosia  volubilis Lour. 10 %3268
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Values are expressed as meantSD

*1) © P<0.05, Statistically significant value by student,s
t-test for the comparisons of sham group(l) with control
group(ll)

*2) . P€0.05, Statisticafly sugnmcant value by students
t~test for the comparisons of control group(ll) with group
(Iv)

5. Osteocalcin S8

3 osteocalcin® §HE shamwo] 4.15
1.37ng/ml, thZ2Fo] 4.36 £ 1.11lng/ms, T3AH
Eojde 421 * 09ng/mt, BIH FHTL 347
t 0.7ng/mt, MEH F9FE 3.87 £ 0.91ng/m
24 BEE AYPN izl ulste) Z4sg,
Student,s t—test® & Z3 WzxTd RIY 59

& FYAUE Apoiz} elgith(Table 5).

Table 5. The effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on
changes of serum osteocalcin of each group

) ; . Osteocalcin
Group No.ol Animals {agie)
{ 1) Sham-operation + Saline 10 4.15+1.37
{11) Ovariectomy + Saline 10 43621.11
{m Ovangciomy + 10 491409
Carthami semen
(V) Ovarieclomy + 10 347507
Bogol-Tang
(V) Ovariectomy + N
Rhynchosia _ volubilis Lour, 10 387209

Values are expressed as mean*S8D

= . P<0.05, Statistically significant value by student,s
t-test for the comparisons of control group(il) with
group(lV)

6. Alkaline phosphatase(ALP) &&

24 alkaline phosphatased] &
o] 9275 * 17.9u/L, diFTo] 17825 =
12.6u/L, T8 Fo{FE 1482 + 168u/lL, B
T Fo{2L 119 + 222uL, AEH oz
127.3 = 17.40/L2M ZE AgZAM iz
ulslol 7Z+A89 ) Student,s t—test® & ZH

sham?
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(Table 6).

Table 6. The effect of Carthami semen, Bogot—-Tang
and Rhynchosia volubilis Lour. administration on
changes of serum alkaiine phosphatase of each group

) Alkaling
Group No.of ANmals oy e oatase(ull)
(1) Sham~operation + Saline 10 02.75%17.9
(1) Ovariectomy + Saline 10 178.25%12.6
(it} Qvariectomy + 4
Carthami semen 10 148.22168
(1Y) Ovariectomy + 10 119.0422.2°
Bogol-Tang
(V) Ovariectomy + 10 127.3417.4

Rhynchosia  volubilis Lour.

Values are expressed as mean+SD

+ . P<0.05, Statistically significant value by student,s
t-test for the comparisons of control group(ll) with
group(IV)

7. Calcium &=
g3y Calcium® &L sham¥o] 116 £
0.23ng/de, thZFo] 115 = 0.6mg/dl, £33
BolZe 110 £ 055mg/dt, H3% 57
108 = 0.35mg/dt, MEZH FoFge 10.75
0.43ng/dt2A EE APFlM h2To) w8t
728tk Student,s t—test® & AT dzFa
ANEE FoiPE HA4UE Aol7b UATHTable
7.

Ho

+ rlo

Table 7. The effect of Carrthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on changes
of serum caicium of each group

Group No.of Animals Calcium{ma/dt)
{1) Sham-operation + Saline 10 11.6£0.23
{11) Ovariectomy + Saline 10 11,8106
(fli} Ovariectomy + .
Carthami semen 10 11.0£0.55
(V) Ovariectomy + N
Bogol~Tang 10 10.810.35
(V) Ovariectomy + P
Rhynchosia_ volubilis Lour. 10 108£0.23

Values are expressed as mean=SD
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* . P<0.05, Statistically significant value by student,s
t-test. for the comparisons of control group{ll) with
group(V)

8. Phosphorus &8
A Phosphorus®] &
0.89mg/de, NZETo] 86 =

&2 shamTo] 7.3 *
0.88mg/d¢, IE]"Z]"IT

Folg& 7.3 = 0.5lmg/dl, BEY FolFe
* 0.7mg/dt, MEH FoiFL 6.6 .37mg/dﬂi
#7LE ABTAN 22 vake Zassin

udent,s t~test® ¥ Z2F tj2TH FAH F
A7 & dz2Za A5 FAZE fAd80c A
oj7} Y%t (Table 8).

Table 8. The effect of Carthami semen, Bogol-T ang
and Rhynchosia volubitis Lour. administration on changes -
of serum phosphorus of each group

, Phosphorus
Group ) No.of Animals (nfdt) -
(1) Sham-operation + Saline 10 7.3£0.89 -
(11} Ovariectomy + Saline 10 8.610.88
{w Ovarigclcmy + 10 794050+
Carthami semen
(1v) Ovariectomy + 10 7407
Bogol-Tang
(V) Ovariectomy +
+0.3»
Rhynchosia  volubilis Lour. 10 66203

Values are expressed as meanSD

» 1 P<0.05, Statistically significant value by student,s
t—test for the comparisons of control group(ll) with group
(i) and(v)

9. Cholesterol 58

AU Cholesterold] $8& sham#o] 65.3
10.4mg/d¢, ThZFe] 85.8 = 8.5mg/dl, E3AH
FOT 785 * 99mg/dl, BEF FojTL 725
* 6.5mg/dt, MFE FoIFL 79.6 T 14.7mg/dtE
A RE APFM iz bl Zasiidt
(Table 9).

Table 9. The effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on
changes of serum cholesterol of each group

i Cholesterot
Group No.of Animals {nafdl)
{1) Sham-operation + Saline 10 65.3%10.4
(1) Ovariectomy + Saline 10 85.8%8.5
(1) Ovariectomy + 4
Carthami semen 10 785298
(IV) Ovariectomy + 10 725465
Bogol-Tang
{V) Ovariectomy + 10 7962147

Rhynchosia  volubilis Lour,

Values are expressed as mean£SD

10. Triglyceride &8

YU triglycerided ¥#FE shamTol 1573 t
3.6mg/de, thETe] 64.8 * 2.3mg/dl, E3AH
2 411 + 79mg/de, BEH Fo]T 536 £ 6.6
mg/dt, MEE FolTE& 493 £ 9.3mg/diEA
HEAM 22 Hlele] ZaslScH Table 10).

WE A
LT

Table 10. The effect of Carthami senﬁen, Bogol-
Tang and Rhynchosia volubilis Lour. administration on
changes of serum triglyceride of each group

. Triglyceride
Group No.of Animals (/)
{1} Sham-operation + Saline 10 157.3£3.6
(I1) Quarigctomy + Saline 10 64.8£2.3
(i Ovangcromy + 10 H1%79
Carthami semen
(V) Ovariectomy + 10 53626.6
Bogel-Tang
{V) Ovariectomy + 10 93493

Rhynchosia __volubilis Lour.

Values are expressed as mean®SD

11. Aspartate aminotransferase(AST)
83 ASTS ¥%& shamTo] 177.5 *
ng/de, tZ2Fo] 215.2 + 9.7mg/de, EFAH
T& 2105 = S.lmg/dl, BEY FoF 1741
t 8.2mg/dt, MEE] F94FL 159.6 £ 6.7ng/dLE
A ORE AFFAN gzl vlste] ZAasigich
Student,s t—testE ¥ A7 hZFH A} EE Fof

P
5B
14.3

195



BiEo Bayel eS80 BiF W) FSIE0 0lX= ¥

[e)
T<

Aol Aol7t At (Table 11).

_ Table 11. The effect of Carthami semen, Bogol-Tang
and Rhynchosia volubilis Lour. administration on
changes of serum aspartate aminotransferase of each

group
Aspartate
Group No.of Animals  aminolransferase
(mo/df})
(1) Sham-operation + Saling 10 17752143
(11} Ovariectomy + Saline 10 215.2%9.7
(1) Ovariectomy + +
Carthami semen 10 2105581
(V) Ovariectomy + I 1741482
Bogol-Tang
(V) Ovariectomy + 10 150.646.7+

Rhynchosia  volubilis tour.

Values are expressed as mean£SD
+ © P<0.05, Statistically significant value by student,s
t—test for the comparisons of control group(ll) with group (V)

12. Alanine aminotransferase(ALT) &

g4 ALTS #3& shamze] 40.7 * 3.7ng/
de, tizEo] 50.8 + 50mg/de, E3AHE Foldt
INFL 48.3 = 11.8mg/dt, BIFES FA% V&2
39.6 * 3.5mg/dl MEES Fojd VEL 463 *
5.5mg/de2A & ATl thzTel vgto] Za
&3lth Student,s t—test® & A zFH BF
g R Fo439E ato)7t QI%tHTable 12).

Table 12. The effect of Carthami semen, Bogol-
Tang and Rhynchosia volubilis Lour. administration on
changes of serum alanine aminotransferase of each
group

Alanine
Group No.of Animals aminotiansferase
- {ma/dt)
{1} Sham-operation + Saline 10 40.7£3.7
{11) Ovariectomy + Safine 10 50.8£5.0
(1) Ovariectomy + +
Carthami semen 10 46.3£118
{1¥) Ovariectomy + +
Bogol~Tang 10 39.6+3.5
(V) Qvariectomy + .
Rhynchosia  volubilis Lour. 10 #.3255

196

Values are expressed as meanSD

+ ! P<0.05, Statistically significant value by student,s
t—test for the comparisons of control group(ll) with
group(Iv)
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