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ABSTRACT

Effects of Saenghyeolbosu-Tang on the Morphometric Changes of Femur,
and on the Factors Related with Bone Metabolism in Ovariectomized Rats

Jae-Sook Jeong, II-Bock Seo, Hyung-Jun Kim
Dept. of Oriental Gynecology, College of Oriental Medicine, Se-Myung University

Purpose : This study was carried out to investigated the effects of Saenghyeolbosu-Tang
on the morphometric changes of femur, and on the hormones and cytokines associated with
bone metabolism in ovariectomized rats.

Methods : Twenty-four female Sprague-Dawley rats were divided into sham operated
group(normal),  ovariectomized  group(control), and treated with extract of
Saenghyeolbosu-Tang group(treated). Each group was evaluated the changes of body
weight at 0, 3, 6, 8, weeks after ovariectomy. :

Morphometric analysis(femur weight, femur/body weight, femur ash weight, femur
ash/body weight, cross sectional area of compact bone and cancellous bone of femur) and
histopathological examination were performed at 8 weeks after ovariectomy. Estrogen and
cytokines(TNF-a, IL-1B, IL-6) assay were performed at 8 weeks after ovariectomy.

Results :
1. The femur weight(g) of treated group(1.59+0.08) was significantly increased(p<0.05)
compared with the control group(1.50£0.07) at 8 weeks.
2. The femur/body weight(g) of treated group(5.27+0.36) was significantly
increased(p<0.05) compared with the control group(4.78+0.37) at 8 weeks.
3. In the cross sectional area of cancellous bone of femur(mrf) the treated group(1.60+0.20)
. was significantly increased(p<0.01) compared with the control group(1.19£0.19) at 8 weeks.
4. The serum estrogen level(pg/ml) of treated(83.67+27.44) and control group(800.49+22.27)
showed no significantly different changes at 8 weeks.
5. The serum TNF-u level(pg/ml) of treated(33.71+6.43) and control group(41.35+8.47)
showed no significantly different changes at 8 weeks.
. The serum IL-1B level(pg/ml) of treated group(53.78£10.83) was significantly
decreased(p<0.001) compared with the control group(79.80£11.40) at 8 weeks.
7. The serum IL-6 levellpg/ml) of treated group(55652+9.02) was significantly
decreased(p<0.01) compared with the control group(69.69+795) at 8 weeks.

Conclusion : This study shows that Saenghyeolbosu-Tung inhibits bone resorption in
ovariectomized rats. These results may be related to the inhibitory effect of
Saenghyeolbosu-Tang on the secretion of IL-18 and IL-6 in the pathogenesis of
osteoporosis.

Key Words : Saenghyeolbosu-Tang, osteoporosis, histopathology, IL-18, IL-6

RAMMRHUEE) | &8 MHHA| ALE Modclistm ;_g_s}umdsq o}

32 &3t 1 043-649-1901 ofdle : khjoongy@hanm



The Journal of Oriental Obstetrics & Gynecoliogy Vol. 18 No.3 August 2005

PBeg HECPE WY \BRK Hk
. %% g"ﬂ% 7} AP Aot
2 BBAM A4E LmmEEe B
e THARY WA TES g wem HES BEAAE amg?
o mmz A8 FFol A2, B g Emoz }u, FHELOE B

FHE FAsE PAE T AAE g mm, 40, EFndee FE mys
o2 s Fe} FEkiEo] Bindtel, B g, MHE - BUBEIMA FHY,
& FAA% 4A Firel A= A D g, ALP, BEABIMY K
A EgEIT. W, EMERZH AT, ST e
R FFE HAE JdAEE o magS e WAL WK, i,
B84, A7, 9%, AR, RTIA py, piPoz TR WHBMKRSS
NE", Bgold HENDY RE, 5 o mEdM 2891 Qb SR
F R FA P 25 FRE% 24y g
58 B 4 gon® oF Azlel g ARE B HEe B BT
=9 Fael M 2 9% TE 2 gl e A3 994, ¥k
o2 40 oFREH= THEEVF FET Hzz gud FueIRY AR £
. d4de AS HAFAE ABAET pmEpe Todid FNAZHH AA
TEF7 7HEEEH a0 AT, o gro gxsd  daz 49
M S FE€2 d271%E FET A yiokineSe) WHE BASA FHIUE
Ae A H7A4 44 wisl TEESY o mmmad nXE 9%L Ay

73] GolAY?. #7 49 30% °o]  x » g7s =ysgrh
Jol A¥Y A= EI FLHAEYE B

w2 aES™Y, d%Fez we . Mg 2 Ak
T RI EHEXRES zHInz2 FEE :

2
o4

o o B Xge Fadel WEHm 1 HIFE

2. Aol AH&E TEL 200 g WS
BRBIMNE I03Folee AHA A SpragueDawleyrd AA(NEHZ, @

Q e gloy <®EPY <EE>Y o R, 2% BT, FE 55:5%9 F

Ned &5 B B ol BEIE  TEAFIAMENAL, FIUIA

B At we, <ERp>Pe) 1=

=

I H$A F A At
7175 AFR(AIEALE, )9 S

8 “HF..bb ERE AHEIER Kzm  AY

WHEAE WHEMETRE A3F £ ARF44 o

223 §A8 2EA sgolztn 2

AT G Ast AHY He, 2 FA 2 HAY A

Fol Foabe] WY wES ol vy 2gd AEE AnWHEREY Ase
Sze’® BA3% gAE W Hre  ARugm EddAd FEE ¥ 9
e 22 B Wi igse] gto st AbgsAnh AW Wgd %
o, e . o] shgol v AL & Table 13 Th

33



FO#HBH0 LA BH UE=2 SHASEN

A MEES 44 E(388 g)e 2,000
me FFFA XD 5 il AL F,
2A12E 308 Agslgh AEAE 44
st AAd" A8E AAT F 4%
%% 7)(EYELA, NE-1001, Japan)Z 100
ME BE2AFI 29 1 s 485

9 rlg] 3 1Y FodFo g At

Table |. Prescription of Saenghyeolbosu-Tang

Name .
of Pharmacognostic Name W‘é‘)’m
Herbs
thopanacis Cortex

L Acan hORadici'i c 20
& % Angelicae gigantis Radix 8
I Crnidii Rhizoma 8
BE g Paeoniae Radix 8
WihE Rehmankiae Radix 8
4+ B Achyranthis Radix 6
ok Eucommiae Cortex 6
B Phlomidis Radix 6
'K Astragali Radix 6
X I Chaenomelis Fructus 4
Tt Carthami Flos 2
¥ Crataegi Fructus 6
w % Massa Medicata Fermentata 3
% 3F Hordei Fructus Germinatus 3
W Amomi Semen 3

Total 97
3. ¢ads B AgF 4%

gt TOog dlo A
kg% 100 mge] pentobarbital sodium
(Sigma, USA)-S EZFALsle up3 Azl

F AEY FF dxFEES NPT
% WXEZ(control group) B HAF

(treated group)ol] wWlAH3Ht 8ulEle=

AE A& 31 Gl AEed
< *l 3 4T (normal group)dl] wiA
st ot

(o]

d2HEEE AP g 9RY A
A7 2 gxFde 2E54 1 e, HH
Fols Agnsg %%° 1 me 191

4 FEAZSH 24

1) AF: =A
28 ANY, 3F, 65 2 4P F=
4 8F A RE 7MM Az =23
3Tt |
2) dEEFA % HEFFA/AZT ¥
K
Ag 8FAd ¥% dHZE HAEFI
o 9 AFEAS AR BT F

Zze) BAS 24 T gasel U
zesz gAstgon, o AzWs
g5t

3) ET HEZF L B HEFY

/A% ¥ 53

Az gz A AT 5, 60

0Ce A7=2(ISICO, ]-FMZ, FH2) o) A
16A12F 71dg & 3|¥& Ifdte FF¥
zR5gon, olg AZvlz H#As

[e] =
=

=2

At

4) ¥ Z9 HelxAEH BF
Ag 8FH HES 5 o
10% =4 ¥z=ovlgd gdo) 143
%, 0.5M EDTA &9 237 AA
g33tdt. g3e dEES 2423
A F, gESH Y F99 Jdd
dEZ d9de] F99 FES
durAd FAANAAZ S AA
ozt ¥ 5mel ¥AAE
Hematoxylin & Eosin® 2 3}
gyuAo 2 #Ae4ch

¥
k1)

2o

2oy X e g

=)
i
g

ar
k)

)
i
o 2 H

3
= X

S EEDRED qug wud

34



The Journal of Oriental Obstetrics & Gynecology Vol. 18 No.3 August 2005

&3

SEEREERRCEES
o9 Yad BBAN 239
uRgon Ers9n, HWE vAd
Wz 49vy Fow FARYIA
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Figure 1. Effects of Saenghyeolbosu-Tang on the body weight of ovari- ectomized rats.
Normatl: sham operation and distilled water treated group. Control: ovariectornized and distifled water treated
group. Treated: ovariectomized and Saenghyeolbosu-Tang treated group. * @ Statistically significant compared
with normal group(==p<0.001).
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Figure 2. Effects of Saenghyeolbosu-Tang on the femur weight of ovariectomized rats at
8 weeks after ovariectomy. Normal: sham operation and distiled water treated group. Control:
ovariectomized and  distiled water treated group. Treated: ovariectomized  and
Saenghyeolbosu-Tang treated group. = : Statistically significant compared with normal
group(*+p<0.01). # : Statistically significant compared with control group(#;p<0.05).
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Figure 3. Effects of Saenghyeolbosu-Tang on the femur/body weight of ovariectomized
rats at 8 weeks after ovariectomy. Normal: sham operation and distiled water treated group.
Control: ovariectomized and distiled water treated group. Treated: ovariectomized and
Saenghyeolbosu-Tang treated group. * : Statistically significant compared with normal
group(*~p<0.001). # : Statistically significant compared with control group(#;0<0.05).
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Figure 4. Effects of Saenghyeolbosu-Tang on the femur ash weight of
ovariectomized rats at 8 weeks after ovariectomy. Normal: sham operation and
distifed water treated group. Control: ovariectomized and distiled water treated group.
Treated: ovariectomized and Saenghyeolbosu-Tang treated group. * : Statistically
significant compared with normal group(*+;p<0.01).
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Figure 5. Effects of Saenghyeolbosu-Tang on the femur ash/body weight of
ovariectomized rats at 8 weeks after ovariectomy. Normat sham operation and distilled water
treated group. Control: ovariectomized and distilled water treated group. Treated: ovariectomized
and Saenghyeolbosu-Tang treated group. = : Stafistically significant compared with normal
group(*+p<0.001).

a8
£

E 46
g

&

o 44
om

©

g 42 4184031
1S

Qo 4.0
(®)]

rom

© 38
45 ]

(5]

| .

< 36

Nommal(n=8) Control{n=8) Treated(n=8)

Figure 6. FEffects of Saenghyeolbosu-Tang on the cross sectional area of
compact bone of body of femur of ovariectomized rats at 8 weeks after
ovariectomy. Normal: sham operation and distilled water treated group. Controk
ovariectomized and distilled water treated group. Treated: ovariectomized and
Saenghyeolbosu-Tang treated group. * : Statistically significant compared with normal
group(+;p<0.05).
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Figure 7. Ettects of Saenghyeolbosu-Tang on the cross sectional area of
cancellous bone of body of femur of ovariectomized rats at 8 weeks after
ovariectomy. Nommal: sham operation and distiled water treated group. Control:
ovariectomized and distilled water treated group. Treated: ovariectomized and
Saenghyeolbosu-Tang treated group. * : Statistically significant compared with normal
group(*++p<0.001). # : Statistically significant compared with control group{##p<0.01).
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Figure 8. Effects of Saenghyeolbosu-Tang on the serum estrogen level of
ovariectomized rats at 8 weeks after ovariectomy. Normal: sham operation and
distilled water treated group. Control: ovariectomized and distilled water treated group.
Treated: ovariectomized and Saenghyeolbosu-Tang treated group. = : Statistically
significant compared with normal group(x++p<0.001),
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Figure 9. Effects of Saenghyeolbosu-Tang on the serum tumor necrosis factor-a
level of ovariectomized rats at 8 weeks after ovariectomy. Normal: sham operation
and distilled water treated group. Control: ovariectomized and distilled water treated group.
Treated: ovariectomized and Saenghyeolbosu-Tang treated group. * : Statistically
significant compared with normal group(=++p<0.001).
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Figure 10. Effects of Saenghyeolbosu-Tang on the serum interleukin—-18 level of

ovariectomized rats at 8 weeks after ovariectomy. Normal: sham operation and
distiled water treated group. Control: ovariectomized and distillied water treated group.
Treated: ovariectomized and Saenghyeolbosu-Tang treated group. = : Statistically
significant compared with normal group(==p<0.001). # : Statistically significant compared
with control group(###:;p<0.001),
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Figure 11. Effects of Saenghyeolbosu-Tang on the serum interleukin—6 level of

ovariectomized rats at 8 weeks after ovariectomy. Normal: sham operation and
distiled water treated group. Control: ovariectomized and distiled water treated group.
Treated: ovariectomized and Saenghyeolbosu-Tang treated group. + : Statistically
significant compared with normal group(+~p<0.001). # : Statistically significant compared
with control group(##:p<0.01).
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