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ABSTRACT

Purpose: This study was to find that what mechanism take effects that was Adjuvant Induced Arthritis in
Sprague-Dawley rat and then treated the swimming and low power laser.

Methods: Adjuvant Induced Arthritis was induced 24 Sprague-Dawley rat by the subcutaneous injection of
a 0.2ml Freund's Complete Adjuvant into the right hind paw and right knee joint. Second injection used of
0.05ml Freund's Complete Adjuvant by same method. Arthritic rat were divided 3 groups; arthritic
swimming group, arthritic laser group and case control group. The author performed several experimental
tests which were the hind paw thickness, step length, knee joint space, activity of enzyme.

Results: Hind paw thickness decreased in swimming and laser group. Left step length and knee joint space

increased in swimming and laser.



Conclusion: Swimming and low power laser therapy on the Adjuvant Induced Arthritis in rats does effective

for the rheumatic arthritis therapy by decrease of hind paw thickness, increase of opposite side step length,

increase of activity of albumin and IgG and increase of knee joint space.

Key words: Adjuvant, Arthritis, Rat, Swimming, Laser.
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2BAITIHA T o] o] T &4
TH(Straaton KV &, 1997). X|5.9] W
FA 7, dPA 7, 71X & (Biundo
Nicholas J. &, 1996) % +&Xx 57}
%, 1994).
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3992, Bunning(1991)2 F-2hg-o] vhayst 4=

<ZAA 9 sl ohest
Al AHEE 3L T, o] A1 2] FH 91 g ARRol| = Bt
3 AR AFe] Adps A2 IABHA] A At of
| AFelM e golA7t 59 ¢34 (Haker 5,
19913 FrE 2~ WAHS] x50 ol gk E317} gl
Tl B 31(Goats &, 1996) ¢+ W], B TR <]
Me A5 HH9H T2 W - 9HEY 55 A
A7)1Ed 371 gvtn B8kt Ozdemir 5,
2001). T ZZo] ATolA Tl #HAo] = 60
Bl 3R gde R 69 Bt AEE HolAE AL
alo] 5, AT AAA 7)5& ZARIAA T frol gt
2585 VEA = Eetka siith(Funda &,
2004). o<} o] HHA Skl A A& #lo]A] A
859 F¥= 1 A3t v o Ao zm o}
=] 2|7} Q= o] BR HlolA o] Fato| digh

== o
S oé;fdi'r—-f

249)

B2 A A7 E 8% Ao s Als

o FHE % #4 < (Adjuvant Induced
Arthritis)& S1A|9] #EA AFE 95t 224 3
M5 o] &5 a1 dtH(Avramidis 5, 1998). g+

gof| A= Freund's Complete Adjuvant(FCA)Z
W 27 o] Q] FE (A 5, 2002)2
R AR (

L
i

L=
HeHd &

of Bl A7 AL sivth =EAEE



71, 2003)<F YA AR AL, 2003) 5o & IRl FE) o] FukE AdEQl #EA 254
Flof| thet FRO| AT HaE 3 e A olth o]/l BFH TS A% (Trentham &, 1977)3k 2
g 2 AT e SpragueDawleyAl BFHE ol ARESIATEH

Fo 2 ofFHE f3 EE-s doAA HeNe

glo|A e & Aldste] - 54, B Hrh, 2) 2lold X2

Fho| BYE 7t FEWE A S e E9 dolA= &9 o] (LASOTRONIC MED.
oju gt syl WAst=AlE Fobia n|Eek 94 1000. Lasotonic A,G Swizerand)$l He-Ne
A7) 712 A2 2 Al g8kt g, Laser(#7 632.8nm, =% 20mW)%} IR Laser(3t

7 830Hz, 8 20mW x4)7} SAld A2 71715
Agdgon, 7t ARwe A7 A Al §HolA &
FEE nHEN 14 F LB LEReE
11, A=} v 15em AAZI61A 58 5k 7} 2814 % 1082 1407

e A zskitt.

1 AdAs
3+

1) AEEE TR AT AR E T2 A5 2F 50em,

A =S AT A 10749 AT 2F 360 £30g  #°] Im B = He A5FY L5 AFste] AH3
9] Sprague-DawleyZl 85 24nle]E AHS-sl5iom  ow 33 <] me|7} gl 94| ¥Es 5F FE9]
AP BAE 2E 22T 2T, FE L% EL%E F AL the, B9 2EE 36E1CE AR 5k
Ao B3 ALRE F89] FESIEH APEE Ae 2¢2 5, I U YHEE 108 vid &
< 7 1 erEY 4aFo R wpgatslon] FukE SAIATH(RHDA, 2000). 95k Bt At |
2 WA 4073 A5 &2 F(iED), & tHEE Y T UL 5] fstd 4 5 e 0w
nhEls FEAS dol vy HolA] X EE Alde 3§ AR AlFelA] ekskon], £ Folle EY1E W
T(@olAR), FrkE 2 A ol v T o] AR AT F UEE @ FRU
se AP T(FET) 18n HAS dodA &
& PET) R BRI 3. 54 3 Y
2. A 1) 2Eeie| 54

Trentham 5 (1977)¢] W& ARl om 045

1) HEo| Bl 4470419) A7k Slek. e ojw g vk gl

Freund's complete adjuvant(sigma, st, louis, 745l 0%, <Fte] Fxbe]y skt o]/

mo, USA) €9 0.2mlE d79] %= sve] dale F-5o] glow 14, HA| 2ol F-Fo] 1o 27, £
ste}t -5 F52o WA 12 A, 12H - Bl Zukou Bgo] g Avw= 34, HEe A
W 3 1094l Freund's complete adjuvant(els} 23} F
FCAzZ} 3th) €8 0.05mlE Z2 WHe= whlgt 5 %
I} T e 22k FYst] HHEE A 2

ok 22F 9 3 49A ] stEs Fole] R of A3 AFEsISith



WAHS ARA F7LE S 2 - 5 SHE F
919 =] el vz fjFte] niE FA o
=, 1 Aol Azle A H (Standard Vernier
Caliper)E ©]€3le] 0.05mm ©7H 33814
57-& 33 AAlsle] 1 J:‘;'L%k" AR oM, A&
A A8 38 F, 7L F, 149 F T 43] S5

3) BEEo| X

w3 o5 rlshy] fek AAE, dFH] 2 ¢
5o] St A7Zo] T JAE ulE v, 24
Fo| & wietel|] Za 1 9fel] Feo] gle 1 TR
o] Im, =°| 7em, Z10cm) & T 1 HS APEH o
= AUEE iglen, Sd5d Ae Fe Al
ailth 42 53 959 vl WA 271 Ale] €]
ARlE SA 6o, 33 S4sto] 1 Hda AR
3l tH(Parker9} Clark, 1990; Rivera 5, 1990).

HHAE e 17U FHE D)9 27Y F(H
o Z¥zt T W ZJste] ket WA A}
, 100mA, 0.075sec)
—%*F%@P‘iii, "e‘@%%ﬂ E—Eﬂ% o] 90" == 7}

AEHA(PACS) &

39tk J= T Adobe photoshop 7.0%

g} AEe] Y T 7P TPk s V1L
=2 st

6) A=A
B Ape] AY Ayl Ht £ EFHAE FAISL,
EAASE SPSS Window 10.0Z 2138 A28}

o —

om, 7+ Hele] WalE vlwsly] 98lo] one-way
ANOVAZ Algiata A}%Vd%% Scheffez 3}5itt,
? *El‘ﬁ: T-test® 7

BE AdeEe 27 AFE T 1243F B3t
A28t U, ethyl-etherZ vl sle] df5-ghol] 1%
3 The Aol 44 Bels AT e o I, Q723
A A2ox 30% WA F 3,000rpmelA 20%
7 B AL Bed 24 AER AF% 1 AEG A
Aot Y A3sAEwA 7] (OLMPUS 5200
)5 Algsle] Y g4 SRS 245 Trentham 5(1977)2] el we} o] FHHE. gl
o7 HHAS do]1 14Y ol bES Aegs)
i 1-1, Hind paw thickness of each groups (N=24)
Onset(mm) 3 days(mm) 7 days(mm) 14 days(mm)
Normal 6.71£0.582 6.73£0.76 2 6.73£0.962 6.73+0.612
Control 8.62+0.25" 8.63+0.27" 7.98+0.50" 7.47+0.45"
Swimming 8.62+0.33" 8.20+0.58" 7.74+0.83" 6.61+0.612
Laser 8.73+0.32" 8.34+0.38" 7.64+0.38" 6.58+0.402
Mean+SD

Values(a, b) within a column with different superscripts letters are signficantly different each other groups at p<0.05
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I 1-2, Pre and Post test for hind paw thickness of each groups (N=24)
Onset(mm) 14 days(mm) t-value p-value

Normal 6.71+0.58 6.73+0.61 -1.17 .296

Control 8.62+0.25 7.47+0.45 8.26 .000***

Swimming 8.62+0.33 6.61+0.61 11.33 .000***

Laser 8.731+0.32 6.5840.40 8.13 .000***

“*p(.0.001

g}, A Q)3 18n1e] 25 T de] 42E
o WHA A oo r BT A AR
2 sike] 39 27

A 8E AEsl7] Hell S e dak S oA g
S A 2T £ S5, HolA A EF BF

of| A FFo] 717 371] vehgon F3E 6.71
0.58mme] L 3
2 8.62+0.33mm, Eﬂolxﬂ 0
2 oFHIE A i 7k 2 Aol= ¢l

_(’_3'_

v)%g e Bado

oA ]| 6.73+0.61mmE #-22] T2t A9 B|$:
gom, £93 HolA A 7E & AT AlRto] A
UiA Ak S} Rasted aiAle 149 B

E.L“j]' ﬂgl H]f‘% %)E‘% HOZ]TM‘:]'(I)«) ) (:‘Lil- 1-
1, 1-2)
3 B 54
3 mEel 5
+0. 38(:m

I 2-1, Left hind limb stride width test of each groups (N=24)
Onset(mm) 3 days(mm) 7 days(mm) 14 days(mm)

Normal 14.47+0.38 14.38+0.442 14.36+0.41° 14.83+0.21°

Control 13.49+0.26* 13.62+0.302 13.39+0.272 13.58+0.38*

Swimming 13.47+0.35? 13.84+0.59* 14.34+0.25 14.62+0.70P

Laser 13.5140.252 13.9640.542 14.06+0.41° 14.57+0.33°

Mean=+SD

Values(a, b) within a column with different superscripts letters are signficantly different each other groups at p<0.05

I 2-2, Pre and Post test for left hind limb stride width test of each groups (N=24)
Onset(mm) 14 days(mm) t-value p-value

Normal 14.47+0.38 14.83+0.21 -1.95 0.109

Control 13.49+0.26 13.58+0.38 -0.46 0.662

Swimming 13.47+0.35 14.62+0.70 -2.67 0.044*

Laser 13.51+0.25 14.57+0.33 741 0.001**

*p<0.05 **p<0.01
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Hop 2k BES Hol 900 tixwe 13.49+
0.26cm, 9 =52 13.47+0.35cm, @lo|A =
E72 13.51+0.25cm= Bl5e HES Ho3l0
U, BF AdTdhe fo@ AlelE HoFa it
(p€0.05). A& 3EA ol 23} 9, dolA A
S HAAAQl 5 o] BE FHE HoF
3 AR fogh atol= ik 2y TR 9} Wt
A9t 14970l A2t S7Fste] izt Hls) $F
3} glo|A] A zmaolA Frelsl B/dwFt vlsgk B
2 Wo] FAHp(0.05). (F 2-1, 2-2)

14.59+0.26cm, lo]A XLSL 14.33+0.28cm®
g e 2 X}OW o] gl
A9 1497 SH M= oﬁrﬂﬂ o @
#3771 JETHE 3-1, 3-2).

i ool 5 PHE 24
{Lactate dehydrogenase(LDH))

LDH #== dizeo] 341.091U/L, #ol#7t
749.23IU/L, 9 +%&w°] 830.241U/L 2831 %
Zgro] 1090.991U/LC-= vzt vl 92} ¢
o] A x| Foll A FolstAl 57 ATH(p<0.05).

(Alkaline phosphatase(ALP))

ALP 4%+ 200.361U/Lo2 71 2har, vz
o] 242 40IU/L, 9 -¢%Fro] 227.841U/L 181
glolA 2 Z1o] 264.99IU/LE thzTdl| Hls] 4
FETE AL, oA Agdte e3lH 24

b SR frelAd 2 /Il

(Albumine(ALB)>

Albumine §=& g/3w0] 3.61g/dl, 957l
3.54g/dl, @lolA x| Bto] 3.57g/dl= A& H%e
A& B vk, A gl vls A AdwEse] of

i 3-1, Right hind limb stride width test of each groups (N=24)
Onset(mm) 3 days(mm) 7 days(mm) 14 days(mm)

Normal 14.48+0.422 14.46+0.402 14.67+0.35 14.59+0.392>

Control 14.59+0.322 14.67£0.26* 14.29+0.432> 14.35+0.58

Swimming 14.59+0.26* 14.59+0.29* 14.09+0.612> 15.29+0.49°

Laser 14.33+0.28* 14.25+0.522 13.75+0.382 14.95+0.48>

Mean+SD

Values(a, b) within a column with different superscripts letters are significantly different each other groups at p<0.05

i 3-2, Pre and Post test for right hind limb stride width test of each groups (N=24)
Onset(mm) 14 days(mm) t-value pvalue

Normal 14.48+0.42 14.59+0.39 -0.31 0.772

Control 14.59+0.32 14.35+0.58 1.10 0.322

Swimming 14.59+0.26 15.294+0.49 -3.53 0.017*

Laser 14.33+0.28 14.95+0.48 -2.05 0.095

*pC0.05

12



)

A ZHE ot fre e SigiTh 23yt

Hlaf Fgt glo]A A gatelld = et S7HE T

(Creatine Kinase(CK)»

T4} oA XFE ALt T CK GAARE 74
ot Azh= vzl A 7H e A2 1084.021U/L,
oA XN EBTL 1599.071U/L, 9 T+

2237.421U/1L, 18]a BAAo] 7P =& £x)9
2326.251U/L& Uesith J&%—i‘é% %‘%}1} A A4

TEAA FrelatA Bl Hebste:

of vlell g3} HlolA AJTe v45}7ﬂ <7k
MD‘r(p<O.O5) £3] e AT v 5
7FE .

{Immunoglobulin(igG)>

IgGE Aol 118.09mg/dIX 1022 71 wtar
2 164.83mg/d1x 102, 9 188.09mg/dl x
102, ol A&7 221.00mg/dIxX 102 T2 =7
q_]q,\/]_ﬂ o]Tjr ;(—]}\]—Q-oﬂ }j]gH 34;(4011 ] tﬂ-ﬂ ;q )\1
FrEoA sl Tk o (p€0.05), thaat
of Hlal] #olATol fFoatA =A HEut
(p€0.05).

X-Ray #9og A FE2WH 714 24L& X
T3] Aol FAto] 0.19+0.01cm, WEFL 0.16

i 4, Activities of the LDH, ALP, and CK, and the concentration of the ALB and IgG after the treatment of swimming

and laser for 14days in the adjuvant induced arthritis rats. (N=24)
LDH(IU/L) P(IU/L) B(g/d) CK(IU/L) IgG(mg/d1 x 102)
Normal 1090.994+59.69 ¢ 200.35+10.18 2 3.61+0.08° 2326.25+£219.93¢ 118.09% 17.172
Control 341.09+£50.05 2 242.40+17.742b 3.47+0.082 1084.02+61.192 164.83+7.30 P
Swimming 830.24+70.62" 227.84+22 302> 3.54+0.052>  2237.42+149.83¢  188.09+9.41 b¢
Laser 749.24+61.16" 246.96+42.35" 3.5740.052>  1599.07+113.11°  221.00+38.00¢
Mean=+SD
Values(a, b, ¢) within a column with different superscripts letters are significantly different each other groups at p<0.05
LDH: Lactate dehydrogenase
ALP: Alkaline phosphatase
ALB: Albumine
CK: Creatine Kinase
IgG: Immunoglobulin
i 5. knee joint space test in the pre and post treatment (N=24)
pre-treatment(cm) post-treatment(cm) p-value t-value

Normal 0.19+0.01b 0.19+0.00 b 0.542 0.611
Control 0.16+0.01 a 0.17+0.01 a -5.196 0.135
Swimming 0.17£0.01 a 0.19+0.01b -2.331 0.067
Laser 0.16+0.02 a 0.19+0.01b -1.784 0.003**
Mean=+SD

Values(a, b) within a column with different superscripts letters are significantly different each other groups at p¢0.05.

*p¢0.01.

-13-



+0.0lecm, 972 0.17£0.0lcmel™ #o|A <
0.16+0.02cm=z A4S ALt FEAGS do7l
Uz] Al 7 B4 Bt Brhe fogh o] 2k
W SBT3 ok(p<0.05). 12y A= ©]
o P FolAT 27 0.19+0.01ecm®t
0.1940.0lecm= &3] 4|21 0.19£0.00cm}
H|S3h 3he HolFa 9lom (p(0.05), A& A3 &
o] Aol el BlalA lolAe] o Folg &
= Yehf FAHP0.01). A5 T tiz] vls|
TG glo|A] X amaell A fFelatl STk A4
ol 7VEA & 3PS VYR AL 0k (p<0.05).

v, a1z
¥ A= Sprague-Dawleydl SHE thidoz
FCA &9= sl frlEls #d9S doxl o
+ He-Ne A&9 #o|A ¢} +9& Adstd 75 5
]

g

A, 2 g7h AW ghe] = S, FE

o A4S Zgsel 1 E0E Pohigiet. 71 At
£ 593 dol4E 343 ol thazdl e 3
el 7P A 238 98 4 et

Folel2 Bade duoR WYl A7hace
924 oItk M5 1 9le PHe| BeiA 9
B 7123 71 el A2 5

3] AAE Holx At} (Feldmann 5, 1990:

9
:\N
T,
m
J
rlo

A2 Frde) Al (acid-
fast bacilli), 3 (mmeral oil), M (emulsifying
agent) S A& FCAS FHol| FAKK] vl 349
o8 FulE2 #HG E v B S5 etk A
Hof| de] 2ol QIth(William, 1985). Al 28 2

g o]gst] BHAS LA AAE(2003)2] A
:r""ﬂ"ib 2% =AM, ©]x](1998)2] AT-ollA
el Y AG%E t}xqoﬂo] Lk g) v)EA] 2 N?ﬂoﬂ/q

HEAS 4ol 187 ollA] 100% = =]t

rr l‘l

=
5y

o)
jates
td
iy
rlo
9
N
=
[
Ho
=
- o)
ﬂlﬁ
ol
2
Rl
)

Z e Boatt

AR Aol gloM 7P v AL =& ©f
&3 FAI RO Eolle FHo] 97] WiE] AL &
Hork £3589 & 5 3laL, AN 7k
H HYPE ke g QU gtk S9] 2 AAE]
g0l LofupAl sh, Bdo] T8-S 4| o=
ARl FolA| 7] wjiel] HHo| 1~EHAE FA
@7 o] WAl F& Folth (8, 1995). A
B4 5(2000)2 1= 54, A4 54&
avfsta ol 7B AR IS 1] F
nhE] 2~ HE 9 Sl A BRI A BHUS AASH
SAth. Hall &(2004) fobel 2w bxjol|A] 2+
2t oE 2594 T% Eded Y 44 gE S
of A B Fg Hlwskes ATE itk 1= A
H HYI & Sl BF STt 7R AUk

&7 A8 $35= ¥ & (rating of precelved
exertion, RPE)°| Z7Ieittal 35l om Aka o] &8
< FeiEo] ¥ Hon RPEE AW HaHt) +2
5ol o #A YeThaL sk
glo]AE 196090l Aoz 71
1960) Axl2 o8 BRo 2 Tl9)  dukd o
& 129 YolAe A 230 F5d JduAlE
A= A ‘ﬂ S ket T2 AR %
1, AFY golAe T2 Yo s oEshe A
oA gHE O]%ﬂcﬂ itk tisEA Rl A= o)A
= He-Ne #°]#(632.8 nm), Ga-As diode #|°]A
(904 nm), Ga-AI-As IR #°]# (830 nm)7} It
(Basford, 1986). He-Ne #l°]A+= wd2d A< &
7}, 23 frobHI 2 DNASH RNA @74, ikge] 4
A, AR P A=, AelE AS
i] St Z;ﬂ ;(ngq] Oﬂa |tk
(Kana %, 1981). 3F54 %%ﬂfxe 1S 4ozl
HeNe #o|#1& 242t 483 10% Al8e 22
A A g WdFl 2L ler, 53] 108 ﬂ%
4 2157} o] AR A o= YERGTHFA
2000). 1 A &l thiek T4 oA
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A= 3L itk 6699 AR $kate] thste] double-
blind crossover studyd+ 22} &¥7} gla1(Basford,
1986), E & AFdAME FHE ASF74
(tennis elbow), T2, ARkl 24,
2o 54 #ET sl 23 flvka Hast
o] (Hansen, 1990) o}4] &=gte] oJ2|7} =21 ek, &

Aol M Sicke) R gkt FEakde] 314
7hz elolA A g EaEel 9.

B AN B2 793 glolA X ame] T
Hoh o] B8 A7t dojubd A& riA el 1494
o= A9 el 7Phe- A5 Hol Ut o]H g
55 e A5 3dA9 798 = 2T o
Sl ot 14970 AASHA| thx3} 2ko] 7} vk
Ut} o] =R (2003)L o] FHIE 4k A 3F B
Jof| 27 Bt 25TE AAIG A3 FCATA 269

A= 119)7 294 (A= 14Y)llA] Fg] 7Fart
FelatAl vehskon, A 520012 22 =g
o] Harpagophyti Radix Aqua-acupunctureE 27
2 AR A, A2 27 frelR Pt ek
oh B Ao Sz @Fsh o] 5 25l
folg Rl vk Jehe Ao Wol ARE

Egl B2 Aok 0= AR FI} Qe Ao
AtsE), a28a HIOWS’Jr T o] FE 3
A Aolne BrsA L 2o T

l—ﬂ

1

[4\1

A IS 2 Hz /] 7L/\1— olo]q,_]‘ E
AL Y52 e A5 K] o)
By,
S

Ag BF

_4—‘

13
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r~ m
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JJr
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gol A Fel%k 2717 Lottt Foley =
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o $AE hgor $3Are} AR Ak
Az $52 Hl W3 AN, FEA I} He S
o walAeldl fold Z71E BT e
AW 57 F3AR ol §oIF Aol glrke
A2 AT, 2P E e Agely 22 hA)
£ AW $5o § &dolgn s Yt
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