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Effects of Sintongchukeatang on the Ovariectomized Rat Model
of Postmenopausal Osteoporosis

Jae-Woong Park, Ho-Chedd Sim, Song-Baeg Kim, Sim-Keun Yoo
Department of Gynecology, College of Oriental Medicine, Wonkwang University

Purpose : this study is to examine what are the effects of the Sintongchukeatang(SCT)
on the ovariectomized rat model of postmenopausal osteoporosis.

Methods : 12weeks Female Sprague-Dawley 30 rats of weighting 250-300g, were
divided into three groups including the sham operation groups(10heads) and overiectomy
groups(10heads). then we observed changes in the body weight, serum metabolic
products and femoral trabecular bone.

Results :

1. The level of serum ALP activity in control group showed significant increase in
comparison with sham, but that in SCT-treated was significantly decreased in
comparison with control.

2. The level of serum GOT in control group showed no change in comparison with
sham, but that in SCT-treated was significantly decreased in comparison with control.
The level of serum GPT did not significant change among the three groups.

3. The level of serum estrogen in control group showed slightly decreased in comparison
with sham, but that in SCT-treated showed no change in comparison with control.

4. Trabecular bone area as well as trabecular thickness in control group showed
significant decrease in comparison with sham. Those in SCT-treated showed significant
increase in comparison with control.

5. Trabecular separation only in SCT-treated showed significant decrease in comparison
with control.

6. Osteoclast number and oseoblast surface in control group showed significant increase
in comparison with sham. Those in SCT-treated showed significant decrease in
comparison with control.

Conclusion : SCT has shown to be capable of preventing and curing osteoporosis
caused by old-aged and postmenopause.
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FRHANATLN PAVE K 125
B BEHE 250300 g Axe] Sprague-
Dawley#l ¢ A“AE FHSIIY
Entobar(3t& A ¢F) 25 mg/kgs HEHANE
Esstd 25MMAZ0 oe, SHER
95 AAF, IZEHAJELA )R
FWHALE HHT F EHEERETAAN
il BREREH FS BTl R, hi4
Flz ABA2(FotAF) 03 mlE fEkE
A EASIY BEs Brikst o

BRFS 3FoE Urdoen & H
1002y wjAsted =5 30viE]E A
st & B BRFEMTS KT
sham#f(sham operated group), BHEF 1l
< 3t Wifll JIEE PRSI salines
FAg HEN 2 Wl SRS BREstn
HRARES REI HWmEREESCT)
YERFEC 2 At

(2 2%

A HEso FHE #ME2 EXAE
B BEBRAE SEHREidA BAS
o REY RS HMEINA FH}FeH
I R4S B To (EkaEs) Vol
gest L, 1859 R AES O
2o

Prescription_of Sintongchukeatang(SCT)

[y A HE(g)
Radix Gentianae
= Macrophyllae 4
s Rhizoma Cnidii 8
% Semen Persicae 12
L TE Flos Carthami 12
H B Radix Glycyrrhizae 8
52 ¥ Radix Osterici Koreani 4
@ Myrrha 8
% % Radix Angelicae Gigantis 12
7ALZENE  Faeces Trogopterorum 8
EF+ Rhizoma Cyperi 4
4 B Radix Achyranthis 12
b T Lumbricus 8
Total amount 100

Q) wHe BE P s

gy 108 & 1000 g& S5
4 4,760 mle} A FAZgx=H Y
I AHBE WESEY KRS HEES
2 FigE ¥ 3,000 rpmoA 2087 9
R .

25t 1F 572 B 5

“

-

T TR A 2427 BikEwiEshy
AZA7NA 50 g8 BESATH
Sham®fy} HEHE HBE 100 g9
A dg 05 mlE, HEZERERERN
(10 mg/ml)-& HEe EE 100 g7 05
mlE 19 13 733 LR mEs g

2. hk

1) BE WE
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€ g AAAES FHste WEsdth

(2) & R #BEA BE
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oh Uit WS RSy 948te] formic
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T 4ANZF B FERE KEIE B
2ol AR BE HEd o3t ziet
dog fgsted 5 um FAZ G
o208

% hematoxylin-eosin (H & E) |4-&

RATsted BzEstsich
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1) s albumin JE

Mg albumin®] FES AF AlFe
2 embiel(F4 3JA} vl d, I=)S FH
3 ¥, e8#t= Hitachi 747(Automatic
chemistry analyzer, Tokyo Japan)S f{#
A8t

2) M alkaline phosphatase (ALP)
TR WE

M alkaline phosphatase JEME
BES % Agoze AFEHVE
ALP JIER Ag(HHAI%} §3)& EH
3¥ A, 288+ Hitachi 747(Automatic
chemistry analyzer, Tokyo Japan)S f#
At ot

3) M5 phosphorus %

M phosphorus®] FIES A% A
80 2+ A5#4A7]& phosphorus JE
A RE(RA Y, FF)S FEAEI,
2 #= Hitachi 747(Automatic chemistry
analyzer, Tokyo Japan)& {3} th

4) iy calcium PE

M#EH calcium® FES AT A#ES
2 Z+-HRI kit(Wako pure chemical
industries, Ltd., Japan)Z {3t 1, 28
B¢= Hitachi 747(Automatic chemistry
analyzer, Tokyo Japan)& & f3l$ ).

5) i GOT, GPT W%

MmiEd GOTS GPTIEME HIES 9
g Agoz= AFRAE EdL ofv
WA-HR H(eRbAIek, @3)E AHE3Ax
g~ Hitachi 747(automatic chemistry
analyzer, Tokyo Japan)S AF&-3}$itT}.

6) 15 estradiol(E2) JxE

M¥FH estradiol(E2) %2 Immunochem
coated tube estradiol-17 beta kit{ICN
Biomedical, Inc, USA)E ©]&3ly

radioimmunoassay'g ol we} BIE3H L™
Gamma counter(Packard, Auto Gamma
55508 ol &-ated MES AT

(@) KERF RO BEHH

Image analyzer system(BMI plus)g ©]
&3t 7lgdez H & E 9449 i
o slide& A7 o] &3t HEHLEN T
BhkEe 2AAEE BESNS B3
gyAzsHos 2AY. FeAS
A AAR EEH F4EM7IS digitalizer
2 7 fY e et HHFE 3
Holl A dde] WAL AFoE Artsty
o]Z F/Ee] HZ(trabecular bone area)
o2 FIAth ztzte] KEEFES EhEsel
BRI AsEe FEFAAN 72
Zeol7t Aue] 2ol ¢ 2/3 A= H
Zolg 3dhe 71EW3 0.196304x10n
n=7) um'l HAAE WFe RE B/
S MEFoR WHE 7T o A
NrE Fato F/hEe FEHE 78t
gom trabecular thickness®} trabecular
separation® 99t & HEoOE FIIHTH
IE3} trabecular number, osteoclast number,
2 osteoblast surfaceE HIESIQATH

5) BB o

Age]l FAA Ae SPSSE ] &3
T £ vla = student t-test, Al FZHe]

T o o X

lo in

HliE ANOVAE oj&3iqen, FAA
§9]4Ze P valueZ} 0.05 o|3t2 3¢t}
. EhsRkE
1. f2HE o B

OREREH 78 Fo FHEE-L shamif
o] 255 g9l wiH HMEFL 285 go 2 K
BEhde ®wing RYATHP<0.05). HFEE
Wi REFS HWRHA 3td FES
#ZRE BolA YutH(Table I).
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Table . Effect of SCT on the body weight (gram) of ovariectomized rats

Groups No.of Animals First day After 7 weeks
Sham(n=10) 10 230 2565
Control(n=10) 10 235 285"
SCT(n=10) 10 235 280

Values are Mean *+ Standard Deviation.
Control: Ovariectomized, administration of saline.
" Statistical significance as compared with sham group(: P<0.05).

2. M Bisrel BE) <0.01). HHsEHE R A=
(1) mFEE albumin 259 BH) 3.51:041 (g/d0)2 ¥ Hshe] oF
M+ albumin®] &&EE HIBHEO| T WO F949e ATHTable

3.72+0.39 (g/d0)Z shamffe] 4.71+0.43 ).

(6/d)RT  HESA B SATHP

Table Il. Effect of SCT on the albumin level of ovariectomized rats

Groups ___Albumin (g/d#)
Sham (n=10) 471 + 043
Control (n=10) 3.72 £ 039"
SCT (n=10) 351 + 041

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.
" Statistical significance as compared with sham group(": P<0.01).

(2) m#d alkaline phosphatase % & EiE BEAoW(P<0.001), FFEEH
g o] ) B BEEFA M= 204.52+43.08

My alkaline phosphatase®] JE#: (U/L)ez HEaE e Fo3 B
B HmEEo] 3514843684 (IU/L)E $E B YHP<0.05)(Table MI).
shamBf ] 176.94+32.78 (IU/L)®t} A&

Table W, Effect of SCT on the alkaline phosphatase activity of ovariectomized rats

Groups Alkaline phosphatase activity (IU/L)
Sham (n=10) 176.94 + 32.78
Control (n=10) 351.48 + 36.84™
SCT (n=10) 204.52 + 43.78

Values are Mean + Standard Deviation.

Control: Ovariectomized, administration of saline.
" Statistical significance as compared with sham group(™: P<0.001).
*: Statistical significance as compared with control group(*: P<0.05).

(3) 1% phosphorus & &2 BE) A gton, FMEBE WEFAME
M+ phosphoruse] &8-S HEE 6.81:1.07 (mg/d0)2 YIRS FET =
o]  693+1.08 (mg/df)= shamBte) RE Mo|x YLTHTable IV).

652+094 (ng/dt)sh HEF HolE Mol
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Table V. Effect of SCT on the phosphorus level of ovariectomized rats

Groups Phosphorus (mg/d{)
Sham (n=10) 652 + 0.94
Control (n=10) 693 + 1.08
SCT (n=10) 6.81 = 1.07

Values are Mean = Standard Deviation.
Control: Ovariectomized, administration of saline.

(4) 175 b calcium & E 2] B
M calciume] FEHEE HEBEHFQY
= 12224069 (mg/d0)2 shamEfe)
+0

A
11.26 (mg/de)3 HEY £RE W

12.
.72

ol A From HimBHE REM U
oM 1294+0.63 (mg/de)E HEH
Hato] HES FolE Holx BT
(Table V).

Table V. Effect of SCT on the calcium level of ovariectomized rats

Groups Calcium (mg/d{)
Sham (n=10) 11.26 + 0.72
Control (n=10) 12.22 = 0.69
SCT (n=10) 12.94 = 0.63

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

(65) M+ GOT, GPT 4 & &)
miEH GOT WEEe HEHIA 3%

E  2843+248 (IU/ /)2 shamffe]
2714+214 (IU/ ¢)8} BES £ERE R
o] skom HMBRFEE REA A
olME 2251£145 (IU/ ¢)2 ¥iEEtol)

rId  HES WAE BEAWp
<0.05)(Table VI). iiE+ GPT HIEEE
¥REEEe) 541259 (IU/ ¢), shamf¥o)
514+43 (IU/¢), HWRZERE #H
55953 (IU/ ¢)o.2 & Effo) HET
£ERE HolA gkgtti(Table VI).

Table VI. Effect of SCT on the GOT level of ovariectomized rats

Groups GOTUU/ ¢2)
Sham (n=10) 271.4121.4
Control (n=10) 284.3+24.8
SCT (n=10) 225.1+145"

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

*: Statistical significance as compared with control group(*: P<0.05).

Table VIl. Effect of SCT on the GPT level of ovariectomized rats

Groups GPT(IU/£)
Sham (n=10) 514 + 4.3
Control (n=10) 541 £ 59
SCT (n=10) 559 + 53

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.
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(6) M h Estradiol(Ey) 4o &)
M estradiol(Ez) MEME< HWREE
9l A¢E 4582415 (ng/ml)2 shamf¥
9] 481+4.72 (ng/ml)ol 3ty <kt

pErgout #aEt kel AEML gl
v,  HREREE R oA
469+491 (ng/ml)2 ¥R 5t
Wge Wl Q0 (Table V).

Table VIl. Effect of SCT on the Estradiol(E2) level of ovariectomized rats

Groups estradiol(E2)(ng/ml)
Sham (n=10) 48.1 + 4.72
Control (n=10) 458 £ 415
SCT (n=10) 469 £ 491

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

3. KB afe BudB H/hiee 2
1t

(1) Trabecular bone area®] ##1{L.

KEEE A Bimd 1 mm 3pel A
9] /) fEe]  F(trabecular bone area)
H) ¥ 3l= shamffo A= 59.14+9.1% 9]

Row YWREHANAE 3432463%2 {9
& WS HYom(P<0.001), HiEEH
B B A e 454815.9% 2 ¥R HE)
e HEY EnE BEJNE
<0.05)(Table IX).

Table 1X. Effect of SCT on the trabecular bone area (%) of the ovariectomized rats

Groups Trabecular bone area (%)
Sham (n=10) 59.14 = 9.1
Control (n=10) 34.32 + 6.3
SCT (n=10) 4548 + 59

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

" Statistical significance as compared with sham group(™: P<0.001).
*: Statistical significance as compared with control group(*: P<0.05).

(2) Trabecular thickness2] ##{L
KBRE SEAL Byl 1 mm 3hdelA <]
B/ 57 (trabecular thickness)e] H

BAE BYon(P<0.001), HMERE #
EARE) A 69.5415.9 tmZ WK 13}
o HEY ®ME BEJHP<0.001)(Table

5l sham#Bfo A= 10253481 pmojgle. X).
o YRS 4829+61 umz HEI
Table X. Effect of SCT on the trabecular thickness (um) of the ovariectomized rats
Groups Trabecular thickness (im)
Shaml (n=10) 10253 £ 8.1
Control (n=10) 4829 = 61"
SCT (n=10) 69.54 + 59%

Values are Mean * Standard Deviation.

Control: Ovariectomized, administration of saline.
" Statistical significance as compared with sham group(™: P<0.001).
*: Statistical significance as compared with control group(’“‘": P<0.001).
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(3) Trabecular number2] #1t,
KEEE AR BWE 1 mm 3deA e

F/ES] Bi(trabecular number)e] W3l

sham#fo A= 6.28+0.80]9l o0 H iRt

Table Xl. Effect of SCT on the trabecular number

AE 5871602 HEF #RE HolA
akow, HEERE W REANIAE
5.78+08% HEBHA o4& Aole HolA
S gttH(Table XI).

{No/mm) of the ovariectomized rats

Groups Trabecular number (No/mm)
Sham (n=10) 6.28 + 0.8
Control (n=10) 587 + 16
SCT (n=10) 578 + 0.8

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

(4) Trabecular separation?] ¥{L

KERE EM B 1 mm 3po A9
F/MEES] 737 (trabecular separation)o] W
3l sham#fol M= 121.42419.6 umo| <.
o HEEHNAE 16289437 ymz <7t

wmaaoy F949L Ao HmER
B EBAAE 11054214 ym=E $HRE
of I foAF BAE BJTKP
<0.05)(Table XI).

Table Xl. Effect of SCT on the trabecular separation (um) of the ovariectomized rats

Groups Trabecular separation {(im)
Sham (n=10) 12142 + 196
Control (n=10) 162.89 + 437
SCT (n=10) 11054 + 21.4"

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saiine.

*: Statistical significance as compared with control group(*: P<0.05).

(5) Osteoclast number2] L,

KERE 6L BWH 1 mm ShielA
o] B/kEoAe) osteoclaste] F& @9
mmg shamFA & 0.78+0.30] 2.0
HIEHAE 2212052 HES BmeE

e A oh(P<0.001). BEEHE R
FAME 1.02:042 HEH 3o
HES B E B YUTHP<0.01)(Table X
).

Table XIIl Effect of SCT on the osteoclast number (No/mm) of the ovariectomized rats

Groups Osteoclast number (No/mm)
Sham (n=10) 0.78 £ 0.3
Control (n=10) 221 = 05™
SCT(n=10) 1.02 + 0.4%

Values are Mean + Standard Deviation.
Control: Ovariectomized, administration of saline.

" Statistical significance as compared with sham group("": P<0.001).

*: Statistical significance as compared with control group(*: P<0.01).

(6) Osteoblast surface2] ¥4l
KERE i Bl 1 mm 3ol A

o] Bk Aol osteoblast surfacee

sham#fol e 6.24+3.6%0|9on ¥R
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BolMe 1691:55%2 /oA BinNE T WA E HYTHP<0.05)(Table X
B2 A THP<0.001). HFMBHE LEE V).
M 1148+45%= HBEES] Hdho

Table XiV. Effect of SCT on the osteoblast surface (%) of the ovariectomized rats

Groups Osteoblast surface (%)
Sham (n=10) 624 + 36
Control (n=10) 1691 + 557
SCT (n=10) 1148 + 45

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.
Statistical significance as compared with sham group(™": P<0.001).

Statistical significance as compared with control group(*: P<0.05).

A) (B)

Fig. 1. Schematic representation of the proximal femur including the femoral head and neck.
(A) sham-operated group, {B) control group, and (C} SCT group (H & E staining, x5).

Fig. 2. The sample area within the femoral neck for measurement of trabecular bone
variables is depicted by the black lines. It begins 1 mm distal to the growth
plate (GP) and extends nearly to the junction of the femoral neck and greater
trochanter (GT).

Fig. 3. Schematic representation of the trabecular bone area, thickness, number,
and -separation in sham-operated group (magnification, x25).
Trabeculae were well developed.

ig. 4. Schematic representation of the trabecular bone area, thickness, number,
and separation in control group (magnification, x25). Trabeculae were
disappeared and showed widening of marrow spaces.

5. Schematic representation of the trabecular bone area, thickness,
number, and separaton in SCT group (magnification, x25).
Trabeculae were developed, but trabeculae were slightly decreased
compared to that in the sham-group.

Fig. 6. Schematic representation of the osteoclast number (No/mm) in
sham-operated group (magnification, x200).
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Fig. 7. Schematic
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WRENE o9 T WS B
02 BHIEY el YoM mEE
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Fiieel Mir BEY REYUEE
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ojof FEE = TEMmILEE, WBEIEES] ke
o] v HEWBOl BEIEN v +=
BERRES FRPoE FstnA G
WS BRI FEE typel B %

3—'\11“}3

BAEIE EEe ERd AT HEstn
imEFe ey KBE 8 &

F/FES] BEE BESHoH

B HRE AdvEd, dx By
o YHBEEo] shamBfel Hdle] gazsh
g Stk TPE UGS #8H-S MWn
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A EERAA HMERE REFL B

Al QoAME BEMAS EHE syt
Y ATHTable ). ol= #AF <o EEEXRI}

_uu-‘-
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A7) wEoletn BEET HREEREE]
IHE Ml AFH B3l estrogens}

2 gEEiEn MRS dTae ik
g+ A\

M albumin® 4-FEol 67,0009 &
HMEEZAN F2 AN GRS HEEREMm
HE HWIEA HBHRIY LE, 5
W SlE Sfidte 4 25U B’
o wel M= BirEl ot Albumin
L 259 Mk MY BEEELY B

Qozx HHIAY Ca, P, S 5 BME
g, WiklR Z=2E, B bilirubin,
vitamin, ¥ § £ WHS HE

Wty LEF AS MEE @Wsh A~
NI AL RrIEdle RElS #BE
Qo 53] albumin®] HAE GHEME

(FEEECIY olridl) REgout &Rk
B KTE A o2 Adtd HMK
go] PolxA AW, MFF albumin
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ol w3t EHT wmAdEoY BEH
£ g tHTable ).
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e HEREto] 3514813684 (IU/L)E
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<0.001) HmEHRE R JdoAX=
204.52+43.08 (IU/L)S.2 HEEEo) 3]
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F3 2717 B Hol Fe BILE 4L
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BAE HAPoH(p<0.00l) HHmBEHRE
BEFEA M E 45.48:5.9% 2 ¥ Bt
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<0.05)(Table X). &/t 57 (trabecular
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thickness) 2] w1t o A) sham#¥
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HiMLot M- FHRE LA (Table X
,Fig. 3, 4, 5). ol ERIA FES B
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(bone strength)7} BAZSIAl WA 3ohe=
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(p<0.05)(Table XI, Fig. 3, 4, 5).
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(0.78+0.3)oll thal HAFE(221:05) HE
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