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Effects of Yeonsan—Ogye Egg on MIA—induced Osteoarthritis Rat

In—Hwan Joo#, Dong—Hee Kim'

Department of Pathology, College of Oriental Medicine, Daejeon University

ABSTRACT

Objectives : The purpose of this study is to investigate the preventive and therapeutic efficacy of osteoarthritis using
a Yeonsan—Ogye egg. so, we researched at effects of Yeonsan—Ogye egg extract on MIA—induced Osteoarthritis animal
models,

Methods : Yeonsan—Ogye egg extract was administered 500 mg/kg/day, 1000 mg/kg/day and 2000 mg/kg/day to SD—Rat
for 2 weeks. After that, osteoarthritis was induced with 60 mg/m¢ of monosodium iodoacetate (MIA) and futher
administration was continued for 4 weeks, 3D imaging of cartilage patella were obtained using a Micro—CT system
and the pathology change of knee was observed by H&E and safranin—O staining, The weight bearing ratio was
measured by incapacitance test meter, MMP—-2, MMP—-9, COMP, CTX 1, calcitonin and glycosaminoglycan level in
serum were measured using a ELISA,

Results | Micro—CT and Histopathological analysis showed the volume of the patella cartilage and the proteoglycan
contents were increased in all groups. also weight bearing ratio was decreased in all groups compared with control
group. Calcitonin production was increased in and 2000 mg/kg/day group and glycosaminoglycan production was
increased in all groups. In addition, MMP-2, MMP—-9, COMP and CTX 1 production were decreased in 1000 and
2000 mg/kg/day groups respectively in comparison with control,

Conclusions : The results for Yeonsan—Ogye egg showed prevention and treatment efficacy against arthritis at serum
and the cartilage. These results may be used a remedy for new korea medicine to ease the symptoms mentioned above,
also, suggest that Yeonsan—Ogye egg can be used preventive and therapeutic material for osteoarthritis,

Key words : bone metabolism, korean medicine remedy, osteoarthritis, Yeonsan—Ogye, Yeonsan—Ogye egg
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1. A& A&

2 Aol AHg-gt A4 5% (Yeonsan Ogye Egg, ©138},
YOEZ #7])2 49 =4k A8t 2)4bsd (Korea)oll A
T st9 3, AL AAT YOE 500 g& & 5 ¢ o Eo] 3
AIZE B2t Rk $hg SE&319t) o] F ojuols Ao I
5oL 54 ARdte] 48,1 g (58 9.62%)¢] £4 5
gtk 53 B 242 Y5 I (-80T)oA Bty
Ao Hast =2 ZFel 343te] A

2. Aok 9 7]7]

H d3tof] AFR-E AJek& MIA : Monosodium iodoacetate,
ether, formaldehyde (Sigma Co., U.S.A.), Rat Calcitonin
ELISA kit, Rat Glycosaminoglycans (GAGs) ELISA kit,
Cartilage Oligomeric Matrix Protein (COMP) ELISA Kkit,
Rat Cross—Linked C—Terminal Telopeptides of Type I
Collagen (CTX— 1) ELISA kit (MyBioSouce Co., U.S.A.),
Total MMP-2 quantikine kit, Rat total MMP-9

quantikine kit (R&D system, U.S.A.) 52 Al&3}gon,
7171% rotary vacuum evaporator (BiichiB—480 Co.,
Switzerland), ELISA reader (Molecular Devices Co.,
U.S.A.), freeze dryer (EYELA FDU-540 Co., Japan),
Incapacitance Test Meter (IITC Life Science, california,
U.S.A) 5& AH&sHTh,

3. 5%

7 6339 SD-Rat (170-200 g)& (F)zhHlolL
(Korea)oll A &3 woron, 382 A FU7HA] 4yt 13
AIRE 283 T8, 2% 22427, & 55+15%, 12
A7k (light—dark cycle)@] B304 2 F3F 2-3A171 T Ao
ARgERETh B AP fiddistn FEAE S99 59l
(FEAME £29¢93] 53 - DJUARB2016—-018)2 o}
FTETYE YAt AY shgint.

4. 329 ¢
-

o A7 £of olF whAHA (GAehd 0.4 nt + YE
0.1 )2 ARFES sl 2% RERE 20 7jFo|
A 2REY SLEEA MIAS A4 5ol S3)4
73 Ams £2e] 87 ol 60 ng/nle] FEZ 50 uH
Solsto] faratgich.
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6. Micro—CT &3

Agdzg Z e=n2w
H s=HEL (Korea)oll &
3D= gt AZ FHE

_?_]
2
=5,

RECEECEER

Micro—CT &3&o] 8% ZZA & KPNT (Korea)o]| H&E
G}t Safranin—0 FAE st o]F FMHE 2Z &
FanH o2 wEsto] 2 HALE s
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AP EES SAE Ao|X| o H|AES] Al
T 102 B9t Z st 713 A Al7]E Incapacitance Test
MeterE ©|-&3t &3ttt EXE 2= THEE 4
5 i F5 J89 AFE e 22 $HAE ol f
sto] A4S H oA 2ES 7|02 HELE FASFT

weight on right hind limb
weight on left hind limb

Weight bearing ratio(%) = X 100

9. @4 Y vtolemt# &3

Y 2 F A% APste] £ A 3,000 rpme] A
1587 94 Ee5te] g2 RS B3 ot Zol 33
Ak,

1) Calcitonin, Glycosaminoglycans (GAGs), Cartilage
Oligomeric Matrix Protein (COMP), C—Terminal
Telopeptides of Type Il Collagen (CTX |1) A4Ad2F

96 well plated] Z+2+9] standard®} control, sample 50

w o HRP—conjugate reagent® 100 W& 743t & 1A]7F
Fe HSAIR T, ©]F, washing 2l A#3HL chromogen
solution A9} BE 50 w® Yo 158 B u3AZ1 &, 50

ul @ stop solutione ¥ ELISA reader 450 nm 37 ol A

S35t

2) Matrix metalloproteinase—2 (MMP—2) MA2F

96 well plate©] Z+z}9] standard®} control, sample 50

£ Y3 2X|7F F¢F plate shakerg ©]-83lo] 3314 Tt
0|3 washing &Y< A5t 200 w2 Total MMP-2
Conjugates 2o] thA] 2417t B9 plate shakero A &%
39t thA] washing 2 £ substrate solution £ 200 wl
£ A7tsto 308 &<t 37TCAA W AHsE A 9hgA|7| 1L
50 uf9] stop solutione ¥ o] ELISA reader 450 nm o] A
= 3stsc

3) Matrix metalloproteinase—9 (MMP—9) AAZF

96 well plateo]l Z+2+9] standard®} control, sample 50
wWE Y3 2A7F B9 plate shakerg o]-&3to] Z33tA Lt
o]% washing &Y< A3t 100 w2 Total MMP-9
ConjugateE go] thA] 2A|7F F¢F plate shakeroA &%
5}9t), thA] washing 2 & substrate solution 82 100 w0
£ Z71ste 30& <t 37TColA WE AAg A vhgA|7| 2
100 w¢ 9] stop solutione ¥ o] ELISA reader 450 nm 33+
oA ZAst4th,

10. BAIA =
B Ao Ay At g r3E ¥

= i/\]o}cﬁ‘:} ZF At vl
variance (ANOVA) H'H& o] &

Z} (mean=+S.D.)
1= one—way analysis of
3}, Student’s t—testES

Arg3te] EA4F 94 (p(0.001, p<0.01, p<0.05)& A=
stae.

-
1. Micro—CT
2 #}4L micro CTES o]23le] st A3, FAZo|
v =F3} YOE Fo79
e AFPE7))o] AAFA
2ol vl d=2
HFig. 1).

ol

AZ9] 9 (Cartilage volume,
om, *o‘:HZq S 2 YOE Fo9]
o] o HEHS]

2 39 4 99

MIA (60 ng/at) N + + + +
YOE (sg/kg/cay) % 500 1000 2000

Fig. 1. Effects of Yeonsan—Ogye Egg on imaging of cartilage patella
using micro CT in joint of MIA—induced osteoarthritis rat.

2, 23 ¥g
R pHol HEGE GAe AAS Ank HAlZo] v]3

2T YOE FojZ9 HEIZd FE Alo]
(Cartilage, =2 AP HE7))o] ZArdtgL =2
Z-SAE (Infiltrative cell)7} o] A= o =)
ZHO R YOE Foio] tixe Ha| A=Y ool tf BEE
I HASAZY AU R FAAE 1T 5 U E
3} Safranin—0 GME AAEE A, HAE =
7 YOE B 4F W S ol 52 !
=Z2H 2287t (proteoglycan, =HA w&ﬁ)ol 127 3
AEo] QA G2 AL I 5 Yo g2 Z=2H|
e=Ezto] &4HE NAE B2l ¥, YOE R+ 2+
of vl A& ST & | ZREH LI B FHE
gelgt 4= A (Fig. 2)

Safranin-O

MIA (60 ng/nt) - + + + +

YOE (mg/kg/day) - = 500 1000 2000

Fig. 2. Effects of Yeonsan—Ogye Egg on joint pathology (Hematoxylin
& eosin and safranin—O staining) from joint of MIA—induced
osteoarthritis rats. Histology in the knees were observed using a
visible—light microscope at a magnification of 200 X,
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Fig. 3. Effects of Yeonsan—Ogye Egg on weight bearing ratio in
the hind paw of MIA—induced osteoarthritis rat. The results were
expressed as mean + S.D. from 6 osteoarthritis rats. The statistical
significance of differences between normal and control groups
(+++ : p€0.001) or control and YOE groups(** : p {0.01) based
on ANOVA with student's ¢ —test determined.

4. R Y viol2ulA 54

1) Calcitonin AdAd2F
2,000 mg/kg/day FoAFNA 2T
747k yebstth(Fig. 4).

140

80

60

40 -

20 |
0

MIA (60 mg/mc)
YOE (ny/kg/day) - = 500 1000 2000

=y
n
o

=y
o
o

Calcitonin level (% of Control)

Fig. 4. Effects of Yeonsan—Ogye Egg on calcitonin level in the serum
of MIA—induced osteoarthritis rat. The results were expressed as
mean *+ S.D. from 6 osteoarthritis rats. The statistical significance
of differences between control and YOE groups(* : p {0.05) based
on ANOVA with student's ¢ —test determined.

2) Glycosaminoglycan A=

A Y glycosaminoglycan AL =43 A3}, o
2 7ol B3} glycosaminoglycan A-d%o] -

olo] H]3] YOEE EE FoFoA dizFo] vs|

77 Ytk (Fig. 5).
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Fig. 5. Effects of Yeonsan—Ogye Egg on glycosaminoglycan level
in the serum of MIA—induced osteoarthritis rat. The results were
expressed as mean + S.D. from 6 osteoarthritis rats. The statistical
significance of differences between normal and control groups
(+++ : p<0.001) or control and YOE groups(*** : p<0.001, ** :
0 <0.01) based on ANOVA with student's ¢ —test determined.

3) MMP—2 AiAj2s

23 Y MMP-2 AAFS ZHT A}, RIS PAL
Hls) MMP-2 A4kl Z71skgith. o] H]8 YOE: %=
o249l 4zt Yehten, 1,0003 2,000 mg/kg/day
Aol A o] u]s) 5o 4ol Lhebath(Fig. 6).
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YOE (my/lg/day)| . | ! 500 1000 | 2000

Fig. 6. Effects of Yeonsan—Ogye Egg on MMP-2 level in the serum
of MIA—induced osteoarthritis rat. The results were expressed as
mean *+ S.D. from 6 osteoarthritis rats. The statistical significance
of differences between normal and control groups(+ : 0 {0.001)
or control and YOE groups(** : p €0.01, * : p <0.05) based on
ANOVA with student's #test determined.

4) MMP-9 482t

23 W MMP-9 B4Ze 34T 23, iz ZA4T
H]g) MMP-9 /4] S715H3tt. l of ¥]3j YOE+= 1,0002}
2,000 mg/kg/day FolollA tzol Bls o4 = &
&7F e th(Fig. 7).

5) COMP A4Ajzt

¥4 W COMP 443e 243 2% gzze 4
u]&} COMP 43do] Z71alsic. olel ul8) YORE: 1,
2,000 ng/kg/day FAZANA dhzzol vis) ol Qe 7
47} e (Fig. 8).
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Fig. 7. Effects of Yeonsan—Ogye Egg on MMP-9 level in the serum
of MIA—induced osteoarthritis rat. The results were expressed as
mean *+ S.D. from 6 osteoarthritis rats. The statistical significance
of differences between normal and control groups(++ : p 0.01)
or control and YOE groups(* : p (0.05) based on ANOVA with
student's ¢ —test determined.
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Fig. 8. Effects of Yeonsan—Ogye Egg on COMP level in the serum
of MIA—induced osteoarthritis rat. The results were expressed as
mean * S.D. from 6 osteoarthritis rats. The statistical significance
of differences between normal and control groups(++ : p {0.001)
or control and YOE groups(** : p €0.01, * : p {0.05) based on
ANOVA with student's #test determined.

6) CTX || Azt

3 U CTX T AAZHS 24T 23} gz Aol
H[3| CTX I Aol Frastgrt. olof Hs YOE+ 1,000%
2,000 mg/kg/day FoFolA 2ol s FoAA &=

47} Yebgh(Fig, 9),
MIA (60 mg/mg) - + | + | + ] + ]

YOE (mg/kg/day) - 500 1000 ‘ 2000 ‘

120

=
=]
=3

®
=3

CTXI level (% of Control)
B @
o (=]

N
o

0 |

Fig. 9. Effects of Yeonsan—Ogye Egg on CTXI| level in the
serum of MIA—induced osteoarthritis rat. The results were
expressed as mean *+ SD. from 6 osteoarthritis rats. The
statistical significance of differences between control and YOE
groups(* @ {0.05) based on ANOVA with student's #est
determined.
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membrane, NEM)& 53t AT &3t BHINS 3 3
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2o MIAZ TEES FIstozH TE &4 Oigh Holse
micro—CT, 2 TH HA, AFHEst D 4 Y #fole
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ZTE GO FaT ATHE AL collagen, F5THHA
Halaa ZZAAAACl TIMP (tissue inhibitors of
metalloproteinase), ZTE2H Z2|7F So] Bojdl= 3L
(anabolism)d ZF&EHZE B F4Q MMP  (metrix
metalloproteinase), collagenase, nitric oxide5°] #o3h=
o|5}2+-g (catabolism) 9] A5 BAQl vhe-S T3l &84,
AESHE FHL ARG,

A, BRI Bo T2 T IWEEY 2 34
Aol gk ARE BHsr] Y3 Micro—CT ¥ 23
AAE AARE 23, BRI FoE2 22
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mg/kg/day LFNA, S ZAM=FTHE BE FojFofA
94 e 377 Ustdezn dF &4
AT 3)Ee BoFro] Uetyth, E9,
A Sk Wid f94Q A= 22
dF FHo| Z2e| et Fo] \A FAHE Zdae} B o]
BEIN Fo7t Ao a3 oS JRRstka Sl
Metalloproteinases (MMPs)+= 329} 7|52 EA4of w2}
o F subfamily2 UF L AFEL S d2Qd 28 o
Wgoln, AZxZ o] &40 Yehtd E43 FHo WHol
F7Feta o2 Qs A& 7|d +4 84F gysts £33
a4z 48A I MMP subfamily % gelatinase®]
&3= MMP-29F MMP-92 7] A 29] collagens &35}
ZRY e FNETE AL FHY WY 9 £A4E oY)
O 2 X collagen type I (CTXI )9} Z& 7]2o] ooz
FAEG Y oo} e Yele] A&EW AT FAIL
gL BaE & HE Fo <= A Y cartilage
oligomeric matrix protein (COMP)9] Z7}7} Uel=y], TN
W COMP =+ dAolA dF &4 A=E Hetdle AR
S8E T Yo, AF Tof Tojshe vho] 2ulA (MMP-2,
MMP-9, COMP, CTX1 %) BAFS ST 21, HEHI
Folz gzt Hls) 1000, 2000 mg/kg/day FoiollAl
ol A HA7F el 2N AF Ttaof ogt &AL
o3l Zlo] Felg k. e, 500 mg/kg/day TN =
Y4 A= a7 dehA =, ol dxdEt dF
HZEo] Q7]‘— Fou, 1000, 2000 mg/kg/dayell Hla] AZF

gl dAE E5

ool SIS S G RO A ZAY A okl
Aoz tu2 $ele] AT £io] AW B AL AAY
% 99t

olae] Ants 2 2 uf, @IS TRAL dgt &
Lo dol whabd @ 2 A el APS B3 aba
Bgero stolsirh, A 599 Antel vmatAL o B
JIe Bl vlE BAG T a5 Ao U
A2 Hgo 55 o229 AWE Yehgoz i R Fo
gt AR7I5A A1E 24 @ X7 gk 74 okow g

}z*g < gholstgct, Eot, 4 5] dztae B9 #E g
5o W] uhet BRIl Wzka GAE Jps Aol Yg

o7 ARHER 2 & A7E F3) 7|28 ARE FY3
B3z} i},

v.3d &
E dFE ZHEGel g B A9 4 X8 &%
TsHH o2 FFstaAt %@%ﬂne 500, 1000, 2000 (mg/kg/day)

672 AT Folott FU o 35

Xoll MIAR: B8 Fuomn B S0 e Yolis
micro—CT, A5+ A}, AZEs L A Y vio|e
ubA RS B BeIa Ak, et g AES Ak

1. Micro—CT #% 23}, YOE FojZ2 tj2
o] A vehd d59] gol EEHSIT

sl &
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2. 2% P4 A3k, YOE FoAZE ol vlsh e
AZe) gast got ) Z2e|e2et F9 3718 U
e sick

% A 2ol Hlsh £

=4 23, YOE RelZe dz
378 vehyen,

4. AE9 AP B0 THH vlo|emtA &7 A}
YOE E97L& calcitonin AHEHE 2,000 mg/kg/day
Eo] 2o A, glycosaminoglycan BAHFL BE &

2o Atz vls) F94 e S7HE HER .

AZ o e #HAE vholentA 54 A3, YOE Fo
#& MMP-2, MMP-9, COMP, CTXI A4
1,000 2,000 mg/kg/day FoiZolA dzZo] uls)
94 d= F2E YeEri i

@‘GHE W %%UI]‘_ micro—CT, %&3&
d HiolentA &4 AnE
2 ]i a5 °] TEENLH, & g&
55 14-5]—14]911:} mEtA 2 dAts dAddATel digt

st @S A B 14 AF &

Al 2

2 A7 AT R AA diddea $34d |l
gho] FA AP AT A QHAAMME 9 2| o] ofgt AP,
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