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Abstract

Purpose : In this study we tested the hypothesis that eucommia ulmoides (EU) extract would improve disuse-induced muscle
atrophy following hindlimb immobilization.

Method : The hindlimb immobilization was performed with casting tape to keep the left ankle joint in a fully extended
position. The rats in EU treated group were orally administrated with eucommia ulmoides water extract. After 2 weeks of
immobilization, all animals were sacrificed, and the whole gastrocnemius muscles were dissected from both legs. The
morphology of right and left gastrocnemius muscles in both EU and control groups were assessed by hematoxylin and eosin
staining.

Results : Eucommia ulmoides extract represented the significant protective effects against the reductions of the gastrocnemius
muscles weight and average cross section area to compared with Control group.

Conclusion : Eucommia ulmoides has protective effects against immobilization induced muscle atrophy.

Key Words : disuse muscle atrophy, eucommia ulmoides, gastrocnemius, hindlimb immobilization.

WAL : o]H]4], ptroom@dit.ac.kr

=R 1 20179 119 13 | AU - 20179 129 49 | 590 ;20179 12€ 11



I. A4 &
< $]=(muscle atrophy)> 2.2 7|7+e] HAFAE,
+E 5 v dH, 2ue 24 S

T6 o
A W S slenl, 26Ee) £ A1) A
Aspmel ofUlel we shape] Al
Helo] H7]x= Stri(Wall & van Loon, 2013). &
2 9]=(disuse muscle atrophy)o|gt £&2] EALE

7% 15}01] Qﬁﬁ o=

g
Lo
rlr >
_L

Haste) FaMow FAZO AEL s "o
(Metter 5, 2002). AA7HA] 2 %2 87 1% o
gt A &igo] AFE g=d, AR, YA, 2
U R Fo| foF I} = A0 AAH Ut
(Ziaaldini 5, 2017). o] X E & Y= X &3}7] Y3t ot
et AZWEo] AN o] gout olg BET 4 Yt
eFE o] A= ob& A7F mAg Holw, 53]
AL o2t 2 Y59 A= vA= FFol of
M= Uil A7 wol FE53 Alo] Aotk
Fo(ftM) F5 U5 2HEucommiaceae)ol] 43t ¢

¢l TF3(Eucommia ulmoides Oliver)®] U372 A

FA%, A, A4S 5o TS 7

O | O>

3% 05, BAE o LY 5ol 47 A48

Aol chA A e 4 U%, 2008). T3] of
2l Adsear fuE 079 7 &

YA S, 2000, FeH3 3l

o i
p

o Q@ o
_IZioEZH

lo
il

o
:

re J
-

=)
)iv‘
rr
ol
rl

I‘TI“

ﬁo
i
—{N
S
3
H
i}
>
b
=his
ot
=
=
2
rir
o2

ER
g, 2009), HEAAER A% F4 2 A0l
L JPEAD 5, 2008) Fo| BuEgleh o]g%

O

2o B oox MR R
£ o 1F e

& of
o 201

R

o 7 Auh Fgol 84 915 el el fofg
REAIE Yehflo] o]F Rushe wolth.
I. 243 v
1. 4955
B FE 9Jslo] 1057, oF 250 g F-52] Sprague-

DawleyA] =71 317 20u}e] & AL8519 L (F)MEk2 ()
sulsel A FYstart A AFBAES 29 124

ZF /e, L= 23~24 C, HE 40~60 %E A% 4]
ek Tt Het AARE AEAl SEehlal, ddd
Aol 15 ol AeAIR F ARgshth

2 479 2e B2 sodsty seddEsod
39 sde d2 F F % - w2k APE A
(5913 R2017-023).
2. g9 Az dAFY £3

AlSollA Fulfet 72 200 g& S 2 Lok A A
G704 2417 FF ARE ohS oS Ao 9 F
ot 23271 LE Atk AT FoF2 60 ke o
gF gl sk 20 g HEFOR gtk dF AlS
100 g3 33.3 mg5 B 5016?‘2“&@

Agze vl 99 ¢
U0 EU(Eucommia ulmoides)—}
o Yxgolt Fazel el
I AR BE oA AR AE7
He & A=S shadth

a9 #8442 95 7
o] 9% WEPE L 98] A (extension) A7) F 7
A ] 0] 3Z(casting tape, type 82002A, 3M, USA)E ©]-&-3}
of WEPIS NASA SB% WholL ofrd A

A% 517 ghobd] A4EA o2 st EUTo)



Ay
ox
Ol
ol
N
1o
=

é
o
o

N
- X
)
ON_Q
_oi"
o N
oL,
-
N TEa 4
o
s
=
l\.)nt
o N

n
~
Sl
ol
a
R
oft
(il
1o

oft
b
it

=
(e
>~ F}J

)
o M

oft fo iU Mz 2 no
o 4 o rfr
il

LT
> Eq% W
a0
Y
i

et

ol

o

B[ O
ox

¥R E
o

o]
(dry ice-isophentan) 807 FZA|
By,

ofo] 2-ofo] ek

7)1 -80 CoA H

5. 3fF=Zsy 4 4 {9y 34

I

ol HlEZY STIHE
m FAR YsEHste] g
(hematoxylin and eosin staining,
AR &, Anld stoll A RSk AR
Alo](Axiovision LE software,
USA)E o] §3t0] 15 w0l
Fatsieh 2 P2 24

ZHEA A H 307 0|4

TE
42,
™ A (cross section area)<

‘(I?T"OJ Yo WAL 71—71—94

Carl Zeiss Vision, ver

I

O

A
S

PASW window 10.0& ©]-8-3}

m. 2 3
L AF9 93}

A ARl 7t o+ BF 9] Bt Al 2ol
A 2424424 g, EUTOl A 241.5£2.5 go|glom, 25 &
npA e o 2 A AleS 2ol A Hat 329.1+7.1 g,
EUo| A 333.7+12.4 gO &, EUZLo] tjxto] H|3)] 3
o AlFol oftt Frtetd ey o4 = Abol= oY
Atk 23710 AE7IZE B9 BE oA AJTto] X

of whet AFol WA 7t Aol ekt

A AL ERE 25 3 39| SF uEIS HE
gto] zt BAE SH5tL AF 100 gF <5 FAE &
Abeto] 29 25 9 Zh2he] o 7o) 25 A WHEE
vlawstiet. 1 A, 219 A AFEA F2 o]
7hedtA 3 L 2F H|EI2 506.8+3.6 mg/100 gl wF
H, SR Hste] Folx] XsHA g AEZS
418.143.6 mg/100 g2 A o] -4 Q= 7rAvL et
HTHp<ODEE 1). LEZK| gt AFo) L& FA Y 3
288 17.540.8 %= AAFE Q)

55 FEES AT 5% EULY H9E 2LEF]
510.0+4.0 mg/100 g2 =% HhH, HEHH S THA|7]
Qo] Ho L 43]1.3+5.0 mg/100 g2 ZA = o] 2T}
TR 2 25 BA glo] fo4 e ATt gl
EATHp<OD(EE 2). L EZF] digh 9% L& FA 9

-
o

Bage ALNAE A9 154513 %2

e
Sl

032 g
0

Qx2e EUZS wia AzolAs ofE A
oA ore oEm WEE RAL o4 ol Aol

e T2 AN I

o] EUto] th=<tol H]

1

I o,

i
do o S

1

of



thetsSetoletax| Mo M4

Zol §o4 QA S1%E ATE UehyThp<0S)E 1).

T 1 v Eeel wal

(unit: mg/100g)

Group Right (intact) Left (disuse) Atrophy ratio (%)
Control 506.843.6 418.1+3.6%* 17.5+0.8
EU 510.0+4.0 431.345.0%*# 15.4+1.3"

EU; eucommia ulmoides
**p<.01 compared with right gastrocnemius
#p<.05 compared with Control group
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The cast immobilization decreased myofibers of gastrocnemius in both
Control and EU groups. The reduction of left myofibrils in the EU group
was recovered to compared with that of the Control group. (Magnification,

x400)
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The cast immobilization of left hindlimb resulted in significant reduction of Cross Sectional Area of Gastrocnemius in both Control and

EU groups. The mean Area of left gastrocnemius in the EU group was recovered to compared with that of the Control group. The

mean ratio of left gastrocnemius to right in the EU group was also significantly recovered to compared with that of the Control group.

“p<.01 compared with right gastrocnemius
*p<.05 compared with Control group
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