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Effect of Cheongawongagam Extract

on the Ovariectomized Rat Model of Osteoporosis

Gee Won Yun, Hyun Lee*

Department of Acupuncture & Moxibustion Medicine, Cheonan Korean Medical Hospital of Daejeon University

This study was conducted to evaluate the efficacy of Cheongawongagam on osteoporosis rat. A total of 35 rats

were divided into seven groups: Normal control(SD-Nr),

group(OVX-178-E2) and herb extracts

experimental control group(OVX-CTL),
group[Eucommia

positive control

ulmoides(OVX-EU-E), Juglandis semen(OVX-JR-SE),

Acanthopanax senticosus(OVX-AS-E) extract and Cheongawongagam extracts(OVX-JAEG-E)]. All control group, and
herb extracts group were ovariectomized. After the 3 weeks recovery period, herb extract group were orally
administered 200 mg / kg of the EU-E, JR-SE, AS-E and JAEG-E for 12 weeks. In the OVX-CTL, 17B-estradiol(E2) was
administered subcutaneously on the back of the rats at a dose of 0.03 ug/sc. Their body weight, serum total
cholesterol, triglyceride, aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP),
Leukotriene B4 (LTB4), calcium (Ca), estradiol, osteocalcin, and deoxypyridinoline (DPD) concentration were measured.
Also, we investigated mRNA expression of inflammatory cytokine, MMP-2, MMP-9, and bone tissue. As a result, total
cholesterol was significantly decreased in the OVX-AS-E and OVX-JAEG-E. ALP was significantly increased and
osteocalcin, DPD was significantly decreased in OVX-JAEG-E. The expression of inflammatory mediators (TNF-o, IL-1B,
LTB4, COX-2, NOS-2), inflammatory cytokines IL-18 and MMP-9 mRNA were significantly decreased in OVX-JAEG-E.
Histologic examination of the femur showed that bone mineral density, and bone mass were increased and bone
marrow were decreased in the OVX-JAEG-E group. The above experiment shows that cheongawongagam extract were

effective in the prevention and treatment of osteoporosis.

keywords : Osteoporosis, Eucommia ulmoides, Juglandis semen, Acanthopanax senticosus, Cheongawongagam extract
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(1) SD-Nr#: SD rat-normal AFA#0o2 &9 Giars v i
A § AASA g1 B7e WA o uAED

(2) OVX-CTL#: F4aE ZAsH
(0.5% CMC, vehicle)= 7 =

(3) OVX-17p-E22: 44Z ZAA F 17p-estradiol(E2)2
0.03 ug/sco| §Fo2 &

(4) OVX-JR-SEZ: 442 AR & 352522 200 mg/kg
B3 Foldt 2

(5) OVX-AS-E@: ¢ag AXE 3 o/imis2e 200
mg/kg 37 FAL &

(6) OVX-EU-E2: &
A Fold 2

(7) OVX-JAEG-EZ: Y42 ARG 3 55 ovm, &5 A7

44 AEFE ketamine hydrochloride(ICN Biochemicals
Inc., USA)Q} Xylazine hydrochloride (Wako Pure Chemical
Industries Ltd., Japan)Z OF|ste] 7]E3t §H, slERo] o, %]
Y, 2% 38 Aete dASE =AY 5-0 (7)) AAz 2F
sto] a8 AAAL, dA HAEZNA ¥F9 dAE & A

2 94E AN 93 272 HEg
3) g %ol
A&

syringeS 0] 835l0] Eojstgon], gjxor=EQl 17B-estradiol(E2)
£ 0.03 ug/sc] £Fo2 5 H9o] mst FApsHAC
4) A% 53

5) @8 ekt At

$24Y 32 § A9 PAste] gRyeolA ohlstn, A%
oA @ete AFstch AFE st hYWAA 1 mie] A
WE S AFotn, ML2o]A 15 £7F 3,000 rpmo2 P4 £a] st
ctt. 8 & Leukotriene B4 (LTB4), Deoxypyridinoline
(DPD), Osteocalcin (OC), Calcium (Ca), ALP, Triglyceride,
total cholesterol, AST, ALTS A5}t

17B-estradiol (E2)2 ¥4 &4 5 &AL o] FAZA
Hr2.8 |7l & 17B-estradiol color solution©.2 wHARG}
17B-estradiol stop solution2 A7}5te] 450 nmof|A] £4351%ct
6) = Real-Time Quantitative PCR &4
Z &3t RNAE diethyl pyrocarbonate (DEPC)E A2t &
Fool 59 F, SFSAIA first strand cDNA /o] o] &5}
ot AXAF 922 total RNA 3 pge DNase I (10 U/ml) 2
U/tube2 37°C heating blocko]A 30 &3 ¥3AIZ1 & 75°Co|
A 10 B2F WAA7]L, o]A2 2.5 18 10 mM dNTPs mix, 1 md
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random sequence hexanucleotides (25 pmole/ 25 pl), RNA
inhibitor24] 1 10 RNase inhibitor (20 U/pm), 1 @ 100 mM
DTT, 4.5 p0 5XRT buffer (250 mM Tris-HCl, pH 8.3, 375
mM KCl, 15 mM MgCL)E 9e 3, 1 1o M-MLV RT (200
U/w)g ©Al A1&Al7110 DEPC A9 F/SE AloA 25 8
g 20 wg WEAG. o] 20 wo] v &AM Ao 2,000
rpmoA 5 £7F YA Balsto] 60 ¥ =9 37°C heating block
oA "r2X]71 & first-strand ¢cDNAS §Hdstgct 1 9 5 &7
95°Cofl A A5t M-MLV RTE BZ/SAA F4ol ¢ad
cDNAE polymerase chain reaction (PCR)o]| Al235}9ct. Real
time quantitative PCR& Applied Biosystems 7500 Real-Time
PCR system (Applied Biosystems, USA)Z o] &35}9ct &S A}o]
E7QI §AX w2 TagMan probe (FAM dye-labeled, ABi,
USA)E, internal standard:= Mouse GAPDH probe set;
Endogenous Control (VIC®/MGB Probe, Probe limited) from
Applied Biosystems (4352339E)E Al£311, primer?] 2% L&
7} 200 nMo] EH&=& YrSAIZCH A¥EF Y OjR{2 internal
standard2 G3PDHE Ar£5}¢ct. Target group? Quantitative
PCRE=

y = x(l+e)n (x = starting quantity, y = vyield, n =
number of cycles = efficiency)2 AAIslo] RQ (relative

quantitative)S &35t

Table 1. Probe Sequence for Real-time PCR Analysis
Sequences

Target gene Probe

GAPDH VIC 5'-TGCATCCTGCACCACCAACTGCTTAG-3'
IL-18 FAM 5'-CTGTGTAATGAAAGACGGCACACCCACC-3'

IL-6 FAM 5'-CAGAATTGCCATTGCACAACTCTTTTCTCA-3'
TNF-a FAM 5'-CACGTCGTAGCAAACCACCAAGTGGA-3'
IL-17A FAM 5'-CTCTCCACCGCAATGAAGACCCTGA-3'
RANKL FAM 5'-CCAGTGAAGCAGCAGCCAGCAT-3'

OPG FAM 5'-CCAAGACATTGACCTCTGTGAAAGCA-3'
MMP-1 FAM 5'-CTCTCCTTCCACAGAGGAGACCATGGTGA-3'
MMP-3 FAM 5'-AGGTTATCCTAAAAGCATTCACACCCTGGGTCT-3'

MMP-13 FAM  5'-AAGGTTATCCCAGAAAAATATCTGACCTGGGATTC-3'
TIMP-1 FAM 5'-CTCATCACGGGCCGCCTAAGGAAC-3'
7) EANSA A4
3 Fo 2= OEZL &5t 10% neural buffered

formalin (NBF)o] 1A5lo] ZH&A|A 8% (24.4% formic acid
and 0.5 N sodium hydroxide)g 5¥7t o] &3to] &3]A|Fict. o]
T mj2pdo] BAF ohg, 3~4 ymo] ALFHZ AASHYL, =X
Ha|AAls E&4¥o] 2]5to] Hematoxylin and Eosin (H&E)C
2 gAstRon, dMet xA2 FA0lE (Optical & light
microscopy, Olympus BX51, Olympus Optical Co., Tokyo,
Japan)Z ©o]-g§5to] 100 8 AofolA] HZsITE.
8) & &4

2} #9] A mean + standard deviation (SD)o.2 ®
7]5tg oM, SPSS 22.0 software (IBM-SPSS Inc., Chicago, IL)
£ 0]835}l9] One-way ANOVA 3§t Hof] Duncan’'s multiple

comparison tests2 §9]4& ZAZ59ct p 3ol 0.05 0.01 &

2 0.001 B} A2 FLE FEsto] FAMstglen] (#p<0.05,
##p<0.01, ###p<0.001 vs. SD-Nr; *p<0.05, *xp<0.01 and
*+xp<0.001 vs. OVX-CTL), 2} 320 g Al SA%cz |9
g Atol7t e Aoz WYt

T
1)

GAEAES AT F 3 509 gl AR HFYI

15 & 59 25Y0) 1 3] AFS 58% 2%, B4 SD-Nro|
H|sto] GAEA tE2Z (OVX-CTL)# FHhxZ (OVX-17B-E2)
ou, FEABTH PHT 7Y AFULL fo

—8—5D Nr
500 { =+==OVXCTL o
“voke OVX-LTBE2 ke

=== OVXJR-SE

=i OVX-AS-E
=+ OVKEUE A
=t :OVEJAEG E 1.,

Body weight (g)

w 1w . 2w 3w . 4w Iw 6w . Two 8w . 9w 10w 11\t.12\\' 13w .1-’1\1' lfw.

Age of the weeks

Fig. 1. The comparison of absolute whole body weight of OVX rats
during the study. Values are means + SEM (n = 5), The statistical
significance was revealed by ANOVA.
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Fig. 2. Clinical Chemistry changes of triglyceride (A) and total
cholesterol (B) of OVX rats after 15 weeks treatment. # p<0.05, ##
p<0.01 and ### p<0.001 compared with SD-Nr, *p<0.05, **p<0.01 and
***5<0.001 compared with OVX-CTL, Values are means + SEM (n = 5),
The statistical significance was revealed by ANOVA.
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A RSt x| &Ql FAX G FZ2EHES 24 2t 4. BPY AZU7RAA
F/8X%2 OVX-AS-E #%to] gz (OVX-CTL)o] Hlato] {2 ASU7HQAAIQI IL-1B, TNF-a, LTB4S ELISAS E3f 573t
4 A ZASAHp <0.01). EF U FZ2EHE FF2 A A3, @PU @35 AIEFIQ] TNF-a &A= Aol st
(SD-rat normal)o]] H]3}o] thRF (OVX-CTL)o] 244 Al of tfxFo] 2 Hj o] FIIIA L (p<0.001), AR ZEE =
7-" 7

ZI1519 1 (p<0.05), ¥z 2} AS-E, JAEG-E EojZE Tjx
+ (OVX-CTL)o| H[3t] fo/d AJA ZAson OVX-AS-E
oA 9] FZY2EHE ol 7Y FUTh (p<0.05)(Fig. 2).

3. @3 wsg}

@& AST, ALT, ALP % A3}, AST, ALT
BE dAFLAN AT fYuistAl FIteHA] &
OVX-JAEG-E ¥ AST7} tjzo] vlst] 3o QA ZFast
o} (p<0.001). ALP &2 /ol H|sto tix<to] 2 Hf of
ZA5191 (p<0.01), OVX-JAEG-E ¥ o] Hlsto] {2
QA Z7151% tH(p<0.001).

15 & 3 Y Zasrvc B4 vlste] tizo] 2 Hj
ol Z71otAtHp<0.01). FHUZzLS 2§ FSAE
AU Zasert iz vlste ZasiQo. ¥4
BE dEAEF2 gxFd Hste] &
OVX-EU-E ZoANo] Zr&xwst 7H ggg;c}(mo.os, p<0.01
(Fig. 3).
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Fig. 3. Clinical Chemistry changes of AST & ALT (A), ALP (B), Ca (C)
of OVX rats after 15 weeks treatment. # p<0.05, ## p<0.01 and ###
p<0.001 compared with SD-Nr, *p<0.05, **p<0.01 and ***p<0.001
compared with OVX-CTL, Values are means + SEM (n = 5), The statistical
significance was revealed by ANOVA.

s P.% FEMIT S UEZ vlste [ o
(p<0.05, p<0.01).

%*étﬂ A5 APlEFHY IL-18 EAAME g2l Hlsto
gzgol @A3] £716t9a (p<0.01), EU-E® JAEG-E TolZ 2
gzl Hlst] {27 A Z25HAL0(p<0.05), FdNEZ
JR-SE, AS-E £olZ2 HixZo] H|ste] Zastgoy {942
AU

EF U ASUWAAARIR] LTB4 fFEolM = A2l st
o tizo] 2 ¥ old F7FstRAaL(p<0.01), AS-E® JAEG-E Fof
T2 Uz Hstq {4 A ZastAeu  (p<0.05,
p<0.01), FYH=Z% JR-SE, EU-E FojFoA+= {240 AU
HFig. 4).
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Fig. 4. Clinical changes of TNF-a (A), IL-1 (B) and LTB4 (C) level in
serum (ELISA) of OVX rats after 15 weeks treatment. # p<0.05, ##
p<0.01 and ### p<0.001 compared with SD-Nr, *p<0.05, **p<0.01 and
***5<0.001 compared with OVX-CTL, Values are means + SEM (n = 5),
The statistical significance was revealed by ANOVA.

5. @AY Osteocalciny} DPD

Ad 58 & ZUAIRIR Osteocalcin¥} DPD THEAl Lx%
£ ELISAEZ 53] &AsH A3, Y ZAIX]EQ] Osteocalcin
HA SFEM e FAdZ Hlsto dizFo] 2 ] ol F7lsld
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1 (p<0.001), FHUHEFS 2L 2E EHIL2 HEZ
Hjsto] Zrastgon, 39442 JR-SE Foj#Z AQs Fddx

&3t AS-E, EU-E, JAEG-E £ojFojA uEerdth (p<0.05,
p<0.01, p<0.001).

J2lm DPD T 2EAIAE Y2l Hlstel fhEol 2
vl o]} F7letaL (p<0.01), JR-SEQ JAEG-E Foja2 Uz
ol "lste] {9 A ZastAoL; (p<0.05, p<0.01), FHxE
23 AS-E, EU-E EolZ2 t)x2o slstol Zastgont 494
2 Y cH(Fig. 5).
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Fig. 5. Clinical changes of Osteocalcin (A) and DPD (B) level in serum
(ELISA) of OVX rats after 15 weeks treatment. #p<0.05, ##p<0.01,
###p<0.001 vs. SD-Nr, *p<0.05, **p<0.01 and ***p<0.001 vs. OVX-CTL,
Values are means + SEM (n = 5), The statistical significance was revealed
by ANOVA.

6. Y 17B-estradiol (E2)

XY 17B-estradiol (E2) ELISAS 53] &A3t Ay, &3
Ul 178-estradiol (E2) £&ox+= A ol vlste] tiz<to] 2 uj
ol ZrAstd (p<0.01), IR 10 v o] HX 5| 71
Sttt (p<0.001). 1 9] BE dFAPLL gz Hlste] {9
A QA Z7tst9ct (p<0.01, p<0.001)(Fig. 6).

7. Femur joint] 4&A Ato] 7191 T

SEAY T8 § ¥% AOIEIIY IL-18, IL-6, TNF-o
mRNA A3 H@-S #A5igch. 1 ZA1t IL-18 mRNA {AA}
Td2 FAdFo] Hlstod fizgo] FXs] F7IsHga (p<0.01),
JR-SE, EU-E® JAEG-E £oZ2 thixZo] ulste] {4 U
L2540 (p<0.05). AU z+3t AS-E R0 tz+o vls}
o] Zastgoy 59442 UeA] ofokrt.

IL-69F TNF-o. mRNA FAA D@2 FAd<to] vlsto tizd
o] @A5] Z7IsIR L (p<0.01), FEAELZY Fddx+2 Hx
o] Hloto] ZastR oLt §o/4d2 e gttHFig. 7).
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Fig. 6. Clinical changes of 17B-estradiol (E2) of OVX rats after 15
weeks treatment. # p<0.05, ## p<0.01 and ### p<0.001 compared with
SD-Nr, *p<0.05, **p<0.01 and ***p<0.001 compared with OVX-CTL, Values
are means + SEM (n = 5), The statistical significance was revealed by
ANOVA.

(] ey
D OECL OVEIBE OVERE OVKARE OVEEDE OVIJAEGE

4% OVECTL OVETRE OVRRE OVKASE QVEECE OVEJAEGE

D OWLIL OVEITED OVERSE OURASE OVEECE OVEJAEGE

Fig. 7. Clinical changes of IL-1B (A), IL-6 (B) and TNF-a (C) mRNA
expression in Joint/Bone(real-time PCR) of OVX rats after 15 weeks
treatment. # p<0.05, ## p<0.01 and ### p<0.001 compared with SD-Nr,
*p<0.05, *p<0.01 and ***p<0.001 compared with OVX-CTL, Values are
means + SEM (n = 5), The statistical significance was revealed by
ANOVA.

8. Femur jointl] ¥5ui7l {HA% 2@

SEAE T8 ¢ COX-29F NOS-2 mRNA {AA H@S
AMotdct. 2 A3} COX-2 mRNA AR P2 iFo] vlsh
fixzo] AANs| 271611 (p<0.001), JR-SE, EU-E, 12
JAEG-E o2 dxFo vlstqd Joid AA Fasiie
(p<0.05, p<0.01), FPHELL AS-E £ HEF v}

2 2 Rk 2 [

]
=
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9482 UEA] grotrt.

AZWINAXIR! NOS-2 mRNA {AA D@L Ao vl
o zo|] A3 7159 (p<0.001), JR-SE, EU-E, ]AEG—E
Eoi1 FIURL2 2L vlste 394 A &
(p<0.05, p<0.01), AS-E FojZ2 Ttz H|sto] 7
o2 YEA] it

5243 E8 $ Mo|&4Q MMP-2 mRNA {AA L
WExAA EAstgict. 1 A} MMP-2 mRNA SAAL @y
AR vlsto] fxFo] WA Z7tstP (p<0.05), YAUE
oo BE FSAAL2 dEZO vlste] Fasidou fod2

E3F MMP-9 mRNA SAA wd@de HAMZo| y|sto gz
o] dx5] Z7l5l¥ R (p<0.01), AS-E, JAEG-E Eoj3 J2]1 ¢
Az txZd vlste] {94 A ZAstAen (p<0.05),
JR-SE, EU-E 2|2 tjzZo] vlst] Aot [
EUA] okottHFig. 8).

o)

DN OKCTL OVEIREL OVERE OVKASE OQVEEUE OVEJAEGE

## &%

DY OVECTL OVEITRED OVER-E OVEASE OVKEUE OVEJAEGE

hANIE-2

S OVLTL OVEBED OVKIRE OVEASE OVKEUE OVEJAEGE

SN OVKCIL OVELTRE! OVERE OVASE OVKEUE OVEJAEGE

Fig. 8. Clinical changes of COX-2 (A), NOS-2 (B), MMP-2 (C) and
MMP-9 (D) mRNA expression in Joint/Bone(real-time PCR) of OVX
rats after 15 weeks treatment. # p<0.05, ## p<0.01 and ### p<0.001
compared with SD-Nr, *p<0.05, **p<0.01 and ***p<0.001 compared with
OVX-CTL, Values are means + SEM (n = 5), The statistical significance
was revealed by ANOVA.

225 wRe Y2 vlsto] hEZ (OVX-CTL)ol dat

2 pore7t ol UEhgon xzZo] e

Byt BE F2AYTH PYUzIe gz Yl
p

Fig. 9. Representative H&E stained sections of femur in OVX rats. A;
SD-Nr, B; OVX-CTL, C; OVX-17B-E2, D; OVX-JR-SE, E; OVX-EU-E, F;
OVX-AS-E, G; OVX-JAEG-E (Magnification 100 pm)
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o F7tsti et

gojstoae A B TR BAZ 81 Bo| Wl
AR weg 2uste 4712 M= IO Forzte] 24
ato] A5 258 ARt ENA Yoz Yordg A
o ot 5 2% BEA, BZoz 14H] A dgHoz
Fotertug?) 2o Yoty Pg Eofstel FohyFol Ui A7
7t APEoiget. o] F MIAL OF B8A 2L AR BIg
Z 4 Aot 230 get olg stu ot HERA YA
o7 thgdte tmE Jhulste £, 2%, o, Y B

229 HojdsIt 2552 AT,
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