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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), positive control
group[Eucommia

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-a, 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.
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(1) SD-Nr#: SD rat-normal JArFO0Z F=0] HiAS L&
A7 AR QT B7e WA ¢4 uEER

(2) OVX-CTLZ: Y42 AASE S 0.5% carboxymethylcellulose
(0.5% CMC, vehicle)g A Folt A& =&

(3) OVX-17B-E2&: YAaE ZAAt & 17B-estradiol(E2)&
0.03 ug/sco| &Fo2 5 S0 mot FARE ¥ iz

(4) OVX-JR-SEx=: ¥4 5 HAIRt & 355552 200 mg/kg
A7 Solat 2

(5) OVX-AS-E:
mg/kg 73+ FoIgt &

(6) OVX-EU-E=: 425 BAY & F35552S5 200 mg/ks
At Bod #

(7) OVX-JAEG-E#
=8 (B 0}1117} z
ues 29 9%
4 A& ketamine hydrochloride(ICN Biochemicals
Inc., USA)?} Xylazine hydrochloride (Wako Pure Chemical
Industries Ltd., Japan)2 ohisto] 7h=gt 5, stesie] my, x|
% 2% 52 hstel UAS kBN 5-0 () A2 2R
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550 =0l JF kg & 0.2 mlo] gFo 2,
44 HE 3 F F5E 15 3 P8 zondeZt FAH 3 ml
syringeE 0]83l0] Eolstyony, fjxekr=2Ql 17B-estradiol(E2)
£ 0.03 ug/sc?] §Fo2 5 Feo W3t FApstgict.
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5) @74 Ajakst A4

SEAY 38 ¢ A FAlsto] FEHAA uiFsta, A%
oA EAZ AIstAt. AFE Aot tIFTWIA 1 ml F
BEZ AFstaL, A2o]A 15 #3F 3,000 rpmo g AN el 5t
A, 88 Z  Leukotriene B4 (LTB4),
(DPD), Osteocalcin (OC), Calcium (Ca), ALP, Triglyceride,
total cholesterol, AST, ALTS A5}t

17B-estradiol (E2)2 ¥ 84 EF &AZ th5o FALA
Ht2.8 X]71 & 17B-estradiol color solutiono @ YA oH
17B-estradiol stop solution2 F7}5t0] 450 nmof|A] &4 519t
6) = Real-Time Quantitative PCR &4

Z &35t RNAEZ diethyl pyrocarbonate (DEPC)E Ag]st &
=220 9 & E3A3IA|A first strand cDNA 3Hgo]| o] L35}
At AXA} €S2 total RNA 3 pgE DNase I (10 U/m) 2
U/tube2 37°C heating blocko]A 30 £7F ¥12X]71 & 75°Cof
A 10 B7F WAA7], o]ZE 2.5 10 10 mM dNTPs mix, 1 nd
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random sequence hexanucleotides (25 pmole/ 25 p8), RNA
inhibitor24] 1 1@ RNase inhibitor (20 U/pm), 1 p0 100 mM
DTT, 4.5 0 5xRT buffer (250 mM Tris-HCI, pH 8.3, 375
mM KCl, 15 mM MgCL)S 92 %, 1 9] M-MLV RT (200
U/m)E oAl A8A1713 DEPC HelEl FR42 Hold 83 ¥
£ 20 & THEIC o] 20 w9 ¥ EFAZ Ao 2,000
rpmof|A] 5 £7F YA Ea]sto] 60 & £9F 37°C heating block
o x] ¥F2A]7] 3 first-strand cDNAS $4stgct. 1 5 5 871
95°COlM WAISHED M-MLV RTS 2R4sHA g4o| gad
cDNAE polymerase chain reaction (PCR)o] Al8-5}9ct. Real
time quantitative PCR& Applied Biosystems 7500 Real-Time
PCR system (Applied Biosystems, USA)E o] &235}9ct HZSAto]
E7IQl QXA ¥dL TagMan probe (FAM dye-labeled, ABi,
USA)E,
Endogenous Control (VIC®/MGB Probe, Probe limited) from
Applied Biosystems (4352339E)2 Al2381, primer?] %% &
7} 200 nMo] EH=% §RIAZCH A¥EFE ¢ jRxF2 internal
standard2 G3PDHZE A}£5}9ict. Target group? Quantitative

PCRE=
y = x(l+e)n (x = starting quantity, y = yield, n =

internal standard= Mouse GAPDH probe set;

number of cycles = efficiency)2 A48t RQ (relative

quantitative}2 &&s}tct.

Table 1. Probe Sequence for Real-time PCR Analysis
Target gene Probe

Sequences

GAPDH VIC 5'-TGCATCCTGCACCACCAACTGCTTAG-3'

IL-1B 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) RRISHR A}

8 79 & OEZE E25to] 10% neural buffered
formalin (NBF)o] 1A3slo] Z&A1A &M (24.4% formic acid
and 0.5 N sodium hydroxide)g 57t o] &5t ©3|A|FLt. o]
% mfehmo] 2YE 0He, 34 ymo] A&EWE AP, 57
Ha|AAle B&4M¥o] 9J5lo Hematoxylin and Eosin (H&E)2.
2 gAsilen, fMg A2 F3A0] (Optical & light
microscopy, Olympus BX51, Olympus Optical Co., Tokyo,
Japan)Z o]-§-5to] 100 8l AJofolA] #ZGIAT
8) &4 w4

7t 9] AAZS mean + standard deviation (SD)o.2 ®
71519 o, SPSS 22.0 software (IBM-SPSS Inc., Chicago, IL)
£ 0]83}9] One-way ANOVA 3t Ho] Duncan’s multiple
comparison tests2 §9]A4S ZAZ51Ych p o] 0.05 0.01 &

2 0001 ¥t A2 FLE FEste] EAsHEon (#p<0.05,
##p<0.01, ###p<0.001 vs. SD-Nr; *p<0.05, #**p<0.01 and
*xxp<0.001 vs. OVX-CTL), ZF 720 siF A] EARNLCZ §9]
3 o]zt 9 Aoz wWstold
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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
***p<0.001 compared with OVX-CTL, Values are means + SEM (n = 5),
The statistical significance was revealed by ANOVA.
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ZAAYFe OVX-AS-E 29to] tjx7# (OVX-CTL)o] y]alo] Go Az oj71QAAIQI IL-1B, TNF-o, LTB4S ELISAS 5o 543t

4 QA ZAsHgcHp <0.01). 88 U SZe2EE dF2 Y Ax, @ZU B85 AOIEIRI TNF-o £EA = AAdatol vlst

(SD-rat normal)] H|3to] TizF (OVX-CTL)o] {248 A o] tiz¢o] 2 H] o] F715IAL (p<0.001), FHUIEFS 27

27154 (p<0.05), Y=+t AS-E, JAEG-E Rold: Tx g B& FFAPELL Uiz st 948 QA ZAsHH

2 (OVX-CTL) ®lsto] o’ QA A431HO0 OVX-AS-E
oM FEA2EE Fgol P Wskeh (p<0.05)(Fig. 2).
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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.

(p<0.05, p<0.01).

FRU A% A|EFRY IL-18 fFEOAE Aol vlsto
Hzato] @A5] F716I% L (p<0.01), EU-EQF JAEG-E FojZ2
clxol wlsto] §o4 gl 74sigloni(p0.05), FHThEZ D

JR-SE, AS-E Solze timgo] ulste] gastgion goge
gigit.
£ B GFUWAARI LTBA 2FoIAE FZol vlst

of QhxZo] 2 ¥] o)’} F7151(p<0.01), AS-ESH JAEG-E Eof
e dxol ustel 9oy WA AATPOU (p<0.05,

p<0.01), ¥AHExF} JR-SE, EU-E RojFoA = 2o do] AA
tHFig. 4).
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Fig. 4. Clinical changes of TNF-a (A), IL-18 (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
***p<0.001 compared with OVX-CTL, Values are means + SEM (n = 5),
The statistical significance was revealed by ANOVA.

5. @AY Osteocalcin¥} DPD
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1 (p<0.001), YAYxZL =3t veE g
H|sto] ZAastion], f9/4d2 JR-SE RoZE AQg oz
+3t AS-E, EU-E, JAEG-E EojFoA Uedtt (p<0.05,
p<0.01, p<0.001).

32y DPD TA &A= FAZo] vlste] izl

2 AUHFig. 5).

O steccaloin (n= 1al}

D QL OEIBED QWERE OVABE OWREDE OVEJAEGE

-

D PI> (paxacl L

D4 OUECL OVELRE OVERE OVKASE OVERUE OVEJAEGE

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. @R 17B-estradiol (E2)

@AYl 17B-estradiol (E2) ELISAZ %3 £33 2w, ¥F
Y 17B-estradiol (E2) £Z A= AAro] H|sto] tjxto] 2 Hj
o|A} Z+ASIE L (p<0.01), FAHEZL 10 H] o]A
SHITH (p<0.001). 1 9 BE FAIATS YR H|5t {9
A A Z7tsHAct (p<0.01, p<0.001)(Fig. 6).

7. Femur joint] €574 Alo]EF9 Iy
A3 Alo]EFIQIQI IL-1B, IL-6, TNF-a

$EUY 37 %
mRNA A4} HAE BHSiECh 2 23 [L-18 mRNA GAA}

2@ GALol vstel diazol VA3 F7IYL (p<0.01),
JR-SE, EU-E9} JAEG-E EolZe tjxZo] H|sto] 2904 A
Z23HAt (p<0.05). Y=+ AS-E Foj2 tixo] H|s}
o Zastiout golide UetA] gttt
IL-69} TNF-a mRNA QAxt @de AR
o] @x5] Z7IStH L (p<0.01), FEAALIL ¢

w0 wlste] Fastgout Foid2 LEhtA] gkthFig. 7).

i

Cg e axnly

17E-Estraclacl E2

D OGCL ORR OWRE QWL OWEE (VR

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.

1
A
U
Tl
B
1) e
DN OV OVENRE) OVERE OVEASE OVIEUE OVEJEGE
B 1']
0
0§
o
0
0
DN OO OVEURRD OVERE OVGASE OVEEVE OVEJAEGE
0 iy H
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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 jointt] ¥&uj7] XA L

SEAMY 58 $ COX-2¢t NOS-2 mRNA {AA} #3 e
Attt 2 Ay COX-2 mRNA 3AXL W@ Aol vlsto]
tzZo] AXNs Z7t5tR (p<0.001), JR-SE, EU-E, 1
JAEG-E Folgt2 tizo] dlste] {4 UA Zasigey
(p<0.05, p<0.01), FPhxFat AS-E Fol2 x| H|sto

He

R
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Zastgon 5982 UeA] goket
HSU7HQIALRl NOS-2 mRNA {AAL w2 FAbLo] ]t
Z7}st9 1 (p<0.001), JR-SE, EU-E, JAEG-E
2 gz Hlstq fod QA ZFastion
(p<0.05, p<0.01), AS-E EojF& tjxFo| H|5te ZAastgoLt
82 UeA] ottt
=3Ad 28 5 Ho|g§49Q MMP-2 mRNA SAA w2y
q BAstgict. 1 ZAa} MMP-2 mRNA SAA} @y
& 57169 (p<0.05), gtz
+3 BE AP TL R Hlste PFasigoy {942

rlo mlo

N

B
T3 MMP-9 mRNA §3IA} 2@L 2ol wlst

o] @x3| Z7Ftg R (p<0.01), AS-E, JAEG-E £ojz 12|
Yoz dazol vstel 9o A AASACH (p<0.05),
JR-SE, EU-E S0l2-2 txzo] ulstel Zaglont goge 4

ERtRl 2tcHFig. 8).
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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.

A5t
ore7t @o] UEhgon] xzgo] 4

Ste A%E BYTh RE ofEAYH JAUEDE AAEZol U
P pd

Fig. 9. Representative H&E stained sections of femur in OVX rats. A;
SD-Nr, B; OVX-CTL, G 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] Z7stL it 2 Uiz Za AS-E, JAEG-E Foo] tixa (OVX-CTL)

golstolie EALe Bt U WA wa Bol W wsiel gl YA TasIATH FIA2EE FHNLL ooty
BRI Bee Fuste 712 AL Yo Soluzte) A FEF FoloA 2% Jad 205 B}V 25 XA A

3t 413 288 Aaste dEd Aoz Hordg A&
b ot £%. &% BEA, APoz =] Jof. dg¥oz
Fotdrtulg? g2 Hola!'g Rojste] 3ot F) it A7
7t MREolgich. o F BEAE OF B84 H AR
Z & ot 2ud g} ol F AL dojst s
o2 tgshe Mg stujstel £5, 2%, o, A%
229 AolKt 2582 AESAT?.

F5 frol WAL, sk HRE stedl TR
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