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| Abstract |

PURPOSE: This study examined the effects of treadmill
exercise of diverse intensities on the expression of IL-1[3
(interleukine-1{3) in the spinal cord in osteoarthritis rats.

METHODS: The authors applied treadmill exercise of
diverse intensity for 4 weeks to Sprague-Dawley rats to which
intra-articular injection of monosodium iodoacetate(MIA, 3
mg/50l, diluted in saline) was applied in the right knee joint
to induce osteoarthritis. The four-week exercise was not
applied to the control group(CG, n=15), while exercise of
applicable intensity was applied to the low-intensity exercise
group(LEG, n=15), moderate-intensity exercise group
(MEG, n=15), and high-intensity exercise group(HEG, n=15)
for four weeks. Observations were made of expression of IL-1

(3 in the spinal cord in osteoarthritis rats using western blot
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analysis.

RESULTS: There were significant differences(p<.05) in
the comparison of expression of IL-1{3 in the spinal cord
between the four groups involved. And the LEG and MEG had
reduced expression of IL-13 significantly than the
CG(p<.05); in particular, the MEG showed the lowest
expression. On the other hand, the HEG had more elevated
expression of IL-1(3 significantly than the CG(p<.05).
CONCLUSION: As a result, factors that induce
neuropathic pain such as IL-1(3 are reduced; thus, the recovery
of damaged neurons is improved and neuropathic pain is
reduced. Further, when prescribing exercise to treat
osteoarthritis patients, exercise of moderate intensity suitable
for patients’ physical conditions, rather than high intensity,

maximizes the effects of this therapy.
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9} Firestein, 2010). 7kl Id Aot @7, 54 29l vhg J&=Tt
YA o] o3t F5- A2 Al s A Hagt AL waskgith
A0 A FEA Y GF AT 71 do] Qlrt olAY HAFHor WUAYS FUT v= LY
(Fiorentino 5, 2008). W¥HA Y F-eloA T2 & O] Hg=o A IL-187}F ) o] dojubar, A4
7198] BAe] ol TR 4lTe Her AgE o], A =Y AF Yol IL-1B5 AT B5 524 1l
T FE W A% Al Z(neuroglia cel) 2] 252 S7H ojif 55 o= 4o He As & o, AAw
7 Ate|E71019] F7HE fsted|(Im 5, 2010), 57t Alsz o] 2 stol ol F7He IL-137} W ¥ & of| A
Al E7RIS A BHo ' 5F AladgAel & A A A= Alsol it 53 T S7k
o Y T FAES AFste] FFRAH R A o9 28 o] glon, o2t dAte] At A
A/ A=l gk A AR 0 NI S S7HA7 &3 A9 W FFor AgE VAol A7) g
i, A% WS4 S (neuropathic pain)e YA ZITH o, A FE Wol A9 IL-18 T FS F2A7]=
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w7 &2 2 A (inflammation mediator) S5} £ 771 I A7 E B2 R4S ) 22 ok X8
(hyperalgesia)& ¥27]= % Al Edolztal & £ AAE =T, A7 oFE A mE T A4S TRt
A} QA tHFiorentino &, 2008). Ha-go] zefid 4 Stk 19l 58S T T
WP 5 IL-18 Afo]o] Axt/dol thsf A A 7ol gt A-EollA e FUT 5= TR A
e AY AFES AT EH, Im 5(2010)> MIA-E O] 2ol A AARE FIL-18 HE oA adE A5
HEAH 5= E““’ﬂ/ﬂ—J 5 0 50 AAHSA A= OFAZIR] WA 92 AAgoltt whebA] A
T o F5 AES Yotdy] I3t Aol A it A= 52 glo] Ao A% Whe-e 2dsl= 4
a4 %Ee‘ E*‘ol AeAgrE 75 Wl 7Y T APlE71 ] (eytokine) Q1 IL-102] &1 & %‘7}’\]711
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7kt AL skt © 27t Sl= ZloR 0}34 Xl(Helmark I 2010) —Of%
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A4 BAAE B FAQukeste] B 7,
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of wet AeFEENA &5 A8AIR:

22 AQgE YAl Al 7H] 5 A=

1) Western blot A
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NC -2 TBST(10 nM TRIS - HCL [pH 7.6], 150 mM
NaCl, 0.05% Tween 20)2 A|SE ThS, 5% BRI 2GS
ARgSto] TAIZE A AehAI Rl Z12]al UAf 13) 9
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UK)g 1:10002.2 345t 4Col|A 315 Z<t ujekst
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S0 252 AN ¥, 25 Fuo| 12 A4 AR
W IL1BY) WSS AU A A AS o) u
At Qe ol BATHOR G Hol S o] F]
cHp<.05). 1231 2} [k Aol ] ZfolE obn7] 9]

= HTE AlolollA FA
Z= A tH(p<.05)(Table
2)(Fig. 1). 12]aL AR 5w SHE &EwolA
L o] wish IL1BY] o] ABA O )

o A w3 $0 A2 o 4 Sl el 5
50| IL-189] Y-S =9 dxt =502 71

e

wol elAE AL 2 4= 9 {THp<.05)Table 2)(Fig, 1)
AL 1w SEEL txdol vt Z7he ke
Hol 95 5% b uj M} FAHL ofFhA7|E Ao
Z UERGTHp<.05)(Table 1)(Fig. 1).

O

CG LEG MEG HEG
iL-1p I —
B-actin e c— S— —
Fig 1. The expression of IL-18 in spinal cord in rats

with osteoarthritis by Western blot analysis.
Abbreviations: See Table 1.

Table 1. The comparison of expressions of IL-13 in spinal cord between four groups

unit; %
Expressions of IL-13(Mean+SD)
Group CG(n=15) LEG(n=15) MEG(n=15) HEG(n=15) F p
(n=60) 100.00-.00 72.60+3.847 §1 58.6742.967F | 108.58+4.96" * § 676.49 .00
* p<.05

t = significant difference from CG. p<.05
¥ = significant difference from LEG. p<.05
§ = significant difference from MEG. p<.05
II= significant difference from HEG. p<.05
Mean+SD; meantstandard deviation

CG; control group

LEG; low intensity exercise group

MEG; moderate intensity exercise group
HEG; high intensity exercise group
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2173 M) Wt F7kele] 2t ThE 2 A1
Wz 20| A& =d|(Fiorentino %, 2008; Orita =,
2011), o] I elA 53] IL-187} &5 EAY ol T3t
oJghS Btk Zo] 4|4 QltiWhiteheada 5, 2010).

Holawl Al 3 (astrocyte) 2} B] Al o}l A 3E(microglia) 2}

e AR HEe) S5} ST 3 o] 271
%o 2715 IL-13+=(Nissalo %, 2002) TNF-a2}-9] g}
g2 9l L6 T ol IS5 Ale|E71RIY e
QHHO T ZrhA7 Wuk e, WY MEREE
xR ETe] §59 S Hid, ol Al

B2 Auel 712 A7 A SR G} e
A HI 91 Aot 714 Aol dha) wret
kS-S HolA| ¥ Ao|tKinglis 5, 2005).

184t IL-187} Alo|E7}Qlo 9]t CGRP(calcitonin
gene-related peptide) & T4 S5 RS l= A
o2 d#HA UriFiorentino 5, 2008). A7 & E3lQ]
CORP= A}t 712 o} 175 wrala)7) kbt
5% A0l ol 4717 F2F A WISk Lk

I, AAF 9l ujAARR el H 484 A= Aol Q3%
@1%‘ S 3}, substance P} AF3 2H8-S 5}o] substance
Pol ZHg AIZkS ARSI, 2% oAl gutamates)
asparate&] HH|E 55} A=A AE (spinothalamic
tract) & SIS A 55 TFABAR HAdt= &

42 SFcK(Choi 5, 2009; Kim3} Hong, 2008).
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