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The Effect of Swimming and Low Power Laser on the Healing of
the Freund's Complete Adjuvant Induced Arthritis in Rat

Mi-Hee Park, PT; Min-Hee, Rho, PhD'; Jal-Young Kim, PhD?

Graduate School of Hedlth Science, Catholic University of Pusan; 'Department of Physical Therapy, Catholic
University of Pusan; *Department of Clinical Pathology, Catholic University of Pusan

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 st 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. Resulls: 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. (J Kor Soc Phys Ther
2006;18(3):47-58)
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win] 3] 9] 291 : 93 A%d golA XFr} Freund's Complete Adjuvant f $39) A X o vlxj=

I

TEAE7} UoHHicks F, 1994). 53] E5clA
e FEANRY P ER A FuEHe 2
dz 3 554 2EFo ZaHY, FYd 9
3 AFHEIA e - 2EH2E o|g
Al A ZtHCampion, 1997). ®3+ 53 #A/}E
Hele F7t ez gsiE ZYe] Ftet o
7189 dde M= Hold EE YHII=
Aoz gl UchBartels T, 2001). 12
Stenstrom $(1991)2 Fulelx FFEAE Ao A
S22} W% HgFolen sHom, Bunning
T} Materson(1991)2 ¥-Zgo] TAT £ Qe
kg o] vt FFEFo] B AFFH ol
I P olFS F(199%8)2 1AL ¢ &3
do] U 4399 BAA 4 18F9 FF
F Z2OYPE AWt BHI 2, FIFE
o] #EE A9 A 2 #HA: £ F
Zd a7947} o= AL HadHuch

golA XNEv TSAAY FFZ2EE A o
FEHA AFEHI Ao #HolA e FHA® ALE
dx 73 4¥H d79 ZIde ME I4X
32 &1 o oW dFdAME #HolA F&
o} 9]z} (Haker9} Lungdeberg, 1991)3} {vlE]
2 #EFY N84 Fo% BH/ gtz Ba
(Zvereva$} Grunina, 1996)% yrdol, = o}& <
ToMe ZAF #2EH F& Ul - gFALY T
z2g ZaA7led &dxdst gz Bastgct
(Ozdemir F, 2001).

T HZY dFNA BEd #FEHEe) Ax 60
o] FAE Aoz 62 FU¢ AEY #HoAE
zAEe] 5%, AAT AAF J5E ZABIA
A Fo% N2E2HRE JYepiAls Reon 3
HchFunda 5, 2004). ol¢} Zo] BHYG FAl
A NP HolA X7 Ade= I AFHT} ¢
PzAHA RAoe2R ofF =7 A7 e 4
Holmg Hojxe axd W 2L Adn ¢
AAF7 Bod ZoeE AsdHrh oFVE fF
¥ g4 d(Adjuvant Induced Arthritis)2 1] <]
BEY ATE AT Zd2 A PHNEH ol&HL
it Avramidis & 1998). %] AM= Freund's
Complete Adjuvant (FCA)Z f2d 3¢9 &4

Fol FESHAEST T, 2002)F FF8WH(AR
A, 1995 $15& 5, 2002) Fo| FHIo thF3Al
dA7Ez Jot EYASE 2S9(]F 3, 2003)
o} 4N XN F(HAH, 2003) 5 FEIo o
3 229 A7 Byug3 e AFold.

gzt B A7 e Sprague-Dawleyd 3
E tgoE oFWME ¥ BHEE doAA
He-Ne #lo|A ¢} 95 S APt 7F 34,
B3 Byl ase FAHE Hrl, FETVHY 17
£3& 539 ojud W3y A=A E Eot
B3 vlEE dF 479 V12 A8 2 AFEa
2+ gt
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1) 4855

AYFEL AE oF 107739 AF < 360:30g
9] Sprague-DawléyZ‘ﬂ 3 24vlg)E AlL3lge
o, AP AL &% 2T+2C, F& 55%+5%
£ fAFen B3 ABE FEI FFIHAT
APFEL 4 #7 6vHY 40502 viAFA
on, Fulgla #AEE Ydod3u HEIA &
< F(HxT), FruiEs #EEE 9207 H&
HolA N8 E APF F(ECIAT), Frielx B
AEE 427 O FILTS AAY (59D
) 2dn FEEE dodlA €L #(HEDL
2 EHRIAch

2. MEYH

oat

1) 3449 #2

Freund’s complete adjuvant(sigma, st, louis,
mo, USA) €9 02mlg ¥ $2 siod @
dhep Sjste] FYSHL $5 T BAY 2
& Foz 13 FYFAL, 13 £ F 1094
o] Freund's complete adjuvant(¢]d}l FCAgZ}t &
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th) 29 0.06mlE Ze WHog wulgn F&
9] @A 23 FYstdq BHEE FLAHS
22 9 F 44A AT FE Tt L ET
Wrtete] RFH dHol FRiE JHY #HE
A 44 o] #F WS A (Trentham F, 1977)
st Ao AMEIIATH

2) golA As

o)A H29Y g o)A (LASOTRONIC MED.
1000. Lasotonic A,G Swizerand)<l Hé-Ne Laser
(3 632.8nm, &3 20mW)$} IR Laser(3}%3
830Hz, &3 20mWx4)7} FAlel F&d 7171&
ALgEtR e, 7 ARFEE XNEHE Al &30l
A BIIxE IFEANAN 2JT F FE BHAE
15cm Ao A 58 ¢ 74 2384 F 108S 14
At g HEIHAh

3) 9%

e ATy ZAZANE A4 ANE &
50cm, Fo] Im A= Hv 945F9 &8 Az
o AMgEdem, e mert vigd] BA &
=8 Eg T3 A vs B9 2=+ 3621T
£ fASIEE 3td AL 29e 588, I oy
gREE 1084 d FAIAT(HD7E, 2000).
FY3e B¢ A& JdEE 3L 5+ A
=5 37 f3td 2 & e oud FAX A
FEA FRey, £9 Foe EVIE HotFd
Aeg FAYE 4 A=E 3 FAT

3 =8 o

QX

A

¥
Mo

1) BAGe) 23

Trentham $(1977)¢] #H & Al &35 o 03
28 437449 47 Utk A ojud we
= 98 A% 04, 49 Tt shi
o NAZe| FFo| YoF 14, AA Tl
o Qow 24, EBA Furol} FEo]
£ 34, W2 ZAR FHF Weot
T 4322, AR AFE s H4 0
14 H 163742 & F Aok H7199A

™ oY o
2 o Ho
3 30 42 9
tlo tlo ofN ox

e 25tE A A18A A33 200613 64

22Y A% 4 o AV Adste] Ao
A8

2) 239 53

2499 A2 BAE ANA F- $5 F8
A w99 AT W wBe Aol vAE
AP ohg, I Aole AE Welw(Standard
Vernier Caliper, shanghai, China)& ©]&3}«
0.05mm ©Si7kx =Ry SFe 38 44
ste] 1 BAIS AHESIReH, A7 AR AR
3UE, 7Y F, UY F F 43 S

3 I F

B3 FhE sty 98 FAAE, FY
. 929 Sviee] MZo] OE Y2E Hhe
oS FAF0)E ulge] 7 1 $o FEo] gl
£ 7 (0] 1Im, ¥°] 7cm, E10m)E $3
2 ke Ao g AYEE sigon, 37
A e HAe A ARdgt 238 FA=3
59 vl ¥A dvi Abele AR E S
on, 33 =R 2 HIFFe ALY
(Parkerg} Clark, 1990; Rivera 5, 1990).

dle

4 549 SAx FH

EE AEFTEL 27709 4F Fo 1AL F
o A4 the, ethyl-etherZ w33t} 3 R
IR G AN FHH BREL AFIAT
APdd AL AL 308 HAF F
3,000rpmel A 2087 YR 3 AL £
F FA ARE ALEEHY ¥ AR
2 7(OLMPUS 5200, Y&)E Ag3te] 3
B4 BAHEE &334

5) #8934 14 4

THEGE Y 1579 FHE A)s 2579 F
(XE F)oll 2z = H &9t HrretAck 3
AP A #9e E7239XE Y 45KV, 100mA,
0.075sec)& AM&-3l9a, APFEY FE@dol
90° 2ZE AAAAN & - WF WFoR FIT
F e JAAFAEZA(PACS)E ©)&3ld H
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g2 A¥std BSAAD. WS F  Adobe
photoshop 7.0& A+gste] thslsh BFe) Fu%
9 % M e e AFoz FRSHYL

6) A=A g

E 479 43 ZAde FF:EFAIE FA
33, BAAZL SPSS Window 10.0Z 2138
AHESIG ey, Z+ WM WstE Bluwsty] st
o] one-way ANOVAE Al3g3n AlZHAZTS
Scheffe2 3ttt 2zt 43 A - F HZE A
HSHE T-test2 HAFHAT F9 FF av
0.052 HAstdcth

Trentham 5(1977)2] Hho] w2} o]FHlE &

B 1.2 29 siclal 85 $H(N=249)

] 291 : 935 A& FolA XH7} Freund's Complete Adjuvant 3 359 @™ AFHol vl

Pl

doz FHFE Yo U Fo FUEEE
Alstd. TS AT 18vie EF 8
do] FrLHAeH BHEFG AF 4oz BEF
AP AHEHUT-

2.

il 259 53

o0
i) ]

A8E AFE7] Mol FAHF xR SHAA
A}TE AT dzTHd £9 TFE dolA
A8F EFAAN ¥Fo] 71 ZA dexow,
AT 671+058mmo] T wZFL 8.62:0.25
mm, $%9 $E5 7 862:0.33mm, H oA (T
< 873£032mmZE AFRE FAHYG KT Y
Z Aol glem vixd Fx2 FEF] F
Byt A4F L A8 vpAgd 6.73+0.61lmm
2 AL FA AY vixgon, 97 ol
A AREE F APFES ATl AUYEA HA F
A7} ZastE viAE 14gee FNTH AY
v %8 EA2 Jebgoh(p<0.001)(E 1, 2).

Onset (mm) 3 days (mm) 7 days (mm) 14 days (mm)
Normal 6.71+0.58 * 6.73+0.76 ° 6.73+0.96 * 6.73+0.61 °
Control 8.62£0.25 ° 8.63+0.27 ° 7.98+0.50 ° 747+0.45 °
Swimming 8.62+0.33 ° 8.20+0.58 ° 7.74+0.83 ° 6.610.61 *
Laser 8.73£0.32 ° 8.34+0.38 ° 7.64+0.38 ° 6.58+0.40 *
YA+ EFHXL

HZZE ctoll A& o7l 2xtel Zta, b)2 p<0.052 7| cig 2& Zdl= w2l g xofrt Uct,

E 2 xE37] Mo X7 142 Stz £50 oig 2 2o dsEs T 4%

Onset (mm) 14 days (mm) t-value p-value
Normal 6.71+0.58 6.7310.61 -1.17 296
Control 8.62£0.25 7.47+0.45 8.26 .000***
Swimming 8.62+0.33 6.6110.61 11.33 .000***
Laser 8.73+0.32 6.58+0.40 8.13 .000***
+xp<0.001
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L 2L 14.47:0.38cm$y
r—_} BAEAGE dol A
a§e olig Fe BEom JEYD. dizT
& 1349:026cm, 9 £FFE 1347+ 0.35cm,
GolA ANBTL 1351+025cmE H|£E HEO

e X283 A18A A33 20063 6Y

2 Yoy 25 FFTEHeE FAT Aols
BHaZ:y Jrkp<0.05). X7 3R NZZH
F92, dolx XNgEe HAHA FS A4
REo F7HE Uil JAT FAF Aole
gtk 28y 7R epAEt 4R HAt
7kt dize] vls] $97F HolA A8T
AN FsA FE4EH vixg BES Ho F
AHp<0.05)(F 3, 4).

E 3 2 2o AR Sictel REe 5

Onset (cm) 3 days (cm) 7 days (cm) 14 days (cm)
Normal 14.47+0.38" 14.38+0.44° 14.36+0.41° 14.83£0.21°
Control 13.49+0.26° 13.62+0.30° 13.39+0.27° 13.58+0.38
Swimming 13.47+0.35° 13.84+0.59" 14.34+0.25° 14.62+0.70°
Laser 13.51+0.25° 13.96+0.54 14.06+0.41° 14.57+0.33°

9| Zta, b)& p<0.052 Z7| ctE Z& zZiole wolst xtol7h A

E 4 X257 Mo X7 1422 2AF Sictz| EXo| e H8E2 T %

Onset (cm) 14 days (cm) t P
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
2) $= BE) o|A XgFL 14.33:028cmz 1E ole
+= Fgele BEL HE FHYY &4 2§ ol Aol |ty 2 3YF 7Y, »HAY UYA
i 2% HsF AZE HAFa Qo dizE EFHGME oud dEFHQL WEE #E3 Ut
& 1459:0.32cm, 4% LEF 1459:026cm, | FEHE 5, 6).
E 5 2 2o £% sicle #Eo %
Onset (cm) 3 days (cm) 7 days (cm) 14 days (cm)
Normal 14.48+0.42° 14.46+0.40° 14.67+0.35° 14.59+0.39*
Control 14.59+0.32° 14.67+0.26* 14.29+0.43° ° 14.35+0.58°
Swimming 14.59+0.26* 14.59+0.29* 14.09£0.61° ° 15.29+0.49°
Laser 14.33+0.28 14.25+0.52° 13.75+0.38 14.95+0.48° °

M2E ctoll A oM 2Rt U(a, b2

p<0.052 2{7| ct&
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wln) s 9] 29) : 593 AEY o)A E7} Freund's Complete Adjuvant % o] HHE xfoll vlA =

3%

¥ 6. (| B3817| M x| E 14| 5 Sicte] 2Eo st isE= T HE

Onset (cm) 14 days (cm) t P
Normal 14.4810.42 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 15.29+0.49 -3.53 0.017*
Laser 14.33+0.28 14.95+0.48 -2.05 0.095
*p<0.05
4. 8o §4 AT =3 e 97F #7189t CK(Creatine Kinase) &4

LDH(Lactate dehydrogenase) =& XTI
o] 341.09IU/L, dlo| %7} 749.23 IU/L, 594 &%
o] 83024 IU/L 2 ol nls) 977 &
o7 HaFAM F3A F7HE ATHP<0.05).
ALP(Alkaline phosphatase) BAEE HET O
24240 TU/L, 9 $% o] 22784 IU/L 181
golx zFo] 26499 IU/LEZ thZTo] Hl3|
F9q EFTL AT, HolA AEILS 2
gl A= F7HERAoY fo482 AT
Albumine ¥%& AATo] 3.6lg/dl, FFaol
354g/dl, do1Ax X gFo] 3.57g/dIZ HE Hlx
3 X8 BHdFa Yok AT Bis H 4
PFEol FHY AaHAoU {4 AU
2y gzl s $£977 FolA AT

7. 149 Sete| =Hnt gjo|X X7 F2| LDH

EE B4 Age dEzTdA M ¥ 3
2 1084.02 IU/L, dlo)A X &7 1599.07 IU/L,
FYFe 223742 IU/L 281 ATl 7H8 =
& X9 232625 IU/LE ey #3FE
FEE A AFTEEANAM FAA EA JUEse
oj(p<0.05), th=Fo vs FFTFF #HolA A=
& F93HA F7E ATHp<0.05). £33 79 &

& ARTH HKIA  FUHEAG I
(Immunoglobulin G)= 3470l 11809mg/dIx10°=
K @ g2 1648 mg/dIx10°, FFT 188.09
mg/dIx10%, #o|A HEF 221.00mg/dIx10° &
oz A vehdn ok FAdwe] wis] #dd
o] frutd A AYFEAA FA3A F7H8IHL
) (p<0.05), th=Toll vl3) #olA X&Tol F9
A=A YERTHp<0.05)(X 7).

, ALP, CK &Mz et ALB, 1gGel 5%

LDH(IU/L) ALP(IU/L) ALB(g/dl) CK(IU/L) IgG(mg/ d1x10%)
Normal 1090.99+59.69° 200.35+10.18° 3.61+0.08° 2326.25+219.93° 118.09+ 17.17°
Control 341.09+50.05°  242.40+17.74*° 3.47+0.08° 1084.02+61.19° 164.83+7.30°
Swimming  830.24:70.62°  227.84:2230%" 354005  2237.42+149.83° 188.09+9.41%
Laser 749.24+61.16°  246.96:42.35° 357+0.05*°  1599.07+113.11° 221.00+38.00°
Ho+tBFEHX

M22Z ool U= o7 2Atel ZU(a, b, o) p<0.052 27| ct& FE o= 7 xo|7F UcCh
LDH: Lactate dehydrogenase, ALP: Alkaline phosphatase, ALB: Albumine, CK: Creatine Kinase, IgG:

Immunoglobulin G
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5. FEHe 214 £3

rj;.
2
Lo
[
A
A
rlo

X-Ray #go= &
N gdl7] A dFTL 016:00lcm, FFFEL
0.17£0.01cmo]™ # o] AT 0.16+0.02cmE &3
g dozl UHA Al F EFoAN ZPTERG
F8A o #F& #E 1AL Jdshiz Ao
(p<0.05). BAHPL o A FRdAEe HAF
Zol7k fiRc 2y AR o)F £9F FT

S BnE7y
L= -~ 3

E 8 xz Hu X7 Fo| FEHH 214

g SE 2532 A18A A3Z 20063 64

#F o)A XNaETe Z+zh 0.19:0.01cms} 019+
0.0lcmzZ AT X9 0.1920.00cme} ¥ %3
e BHYFm Jon(p<0.05), N8 A} F9
Aole 9 TFT HEA #elA sl
o #9% &34E Y FUAHPp<0.01). 8
3 gz vE 97 dHolx AsTA
foEA Fd0] AR ke F& MFHE
Yehl 3 loH(p<0.05)(& 8).

Pre-treatment (cm) Post-treatment (cm) t P
Normal 0.19+0.01 ° 0.19+0.00 ° 0.542 0.611
Control 0.1620.01 * 0.17+0.01 * 5.19 0.135
Swimming 0.17+0.01 * 0.19+0.01 ® -2.331 0.067
Laser 0.16+0.02 * 0.19+0.01 ° -1.784 0.003**
HA+EZHA
MZZ ot Ue o7 2xtel Za, b2 p<0.052 27| 2 & Ztole Feld Aol Ack
**0<0.01

B dFE Sprague-Dawleyd HFHE oz
FCA £9& F3td Frlelx #dFE 4o
t}2, He-Ne A&7 dolAY £I& A3
RZ 24, B3 Hrl, P 549 8HE =
7§, HFERHY 7EE FA3Y 1 AH/E Pof

stk Fd8 AP F97 HoAE FHEST &
] 2o vEA el e ANsdAdE
& & AU

Fulel2x fEEL dutyoz 9 e AW

[«

99 @z4 Ayt v 1 AL FU
THA YA FRAL, 712FA YA o

HaE Aol %48 WL Holn YTHFeld-
mann 5, 1990; Brennan, 5 1992).

olFHIE F|AFL X" FHEY A7

(acid-fast bacilli), 3% (mineral oil), -fr3}A](emul-
sifying agent)& 412 FCAE Fo| FAletd ¢
Ee #dgez, fFuiga #Adg % 4 83
g 3o @ 4l g 2ol JUok(Willi-
am, 1985). A 28 ZepAlg o]&3td JALL
2121 AAE(003)e] AFAAE 72% FE
A, o] g(1998)2] ATl of 46%E FHYF
o] futgld nlEA £ HA¥dAe BHFS ¥
oz 187l oA 100% 2 fFE=HAT wbA &
G R olFYE HE BEAAM o & &
HEE HAFUY

FAE Xz UM 7HF ﬁ} A% ALe E
& o) &3 FX ROtk Ede of 7l HE
of e Z2Yogx +FE 'dﬂ & AL, A
FeiA E7Hs0Y XAz e & A Foh
53] F9& JAY ATl LAUA 3,
#Ho] FHE WA G A FolA HM A
o #Ed 2Ed2E FA A Hol #HG
o F& FOIHAZSL, 1995). YA E F(2000)
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el 9] 291 ¢ 4293 AEY dHolA Aiv; Freund's Complete Adjuvant f8 9] @AYy X Hd 0] %)=

R

< FFAEY EYH, AUy 54T 2A8n,
o8 71 FFs FIUE LF3A Fuigx
FEE EAAA EAFA AgHAL AAMFHA
t}. Hall $(2004)2 FHrlela #AE A 04A
27 ge 59 43 Edcd FTAs 47 o
2 59 AW By AL WTHE A7E 3
Aot 2E AW By EdN BE &Es)
F7MEsE Adses IA¥e EHse HE
(rating of preceived exertion, RPE)o] Z7}3ic}
I sPen, i ol&EL FFEEF O ®we
o, RPEx A¥ RYPHG £F Tl o =4
Uepgon sk

golAe 19604 HFoz 71¢d F FA=
98 FEoE2 mYHen, gdit3or u&Y
golxe AR X3 F+d JdUAE €=
HEAA AEE Asted F2 AHEEHY &
I, AEY delAe F2 Y9 4 ogEde
AE s A2 o]&Ho o tEAHA AEH
glo]A= He-Ne #0]#(632.8 nm), Ga-As diode
# 0] A(904 nm), Ga-Al-As IR #)©]# (830 nm)7}
9l th(Basford, 1986). He-Ne #HojA= ngd A
49 27}, AfrobAE DNASH RNA §4, ¥HE
o Fee oA, 4B FAHY A2, YUz
AS S22 AEAF R 2HAAYN 9%e
Ay B33 tiKana F, 1981). 354 &
#EEE 427 #F ) He-Ne #Hol|AE 747 4
3 108 AT 23 dolA g FEE
37t dov, 53 10EETGE 42 A87} o
4 Aoz YeEtH(HAY 5, 2000). 13
U Af A diE FAHQ AAE AAHT
At 662 BHEY FAel dlsted  double
-blind crossover studyd ZAF} HAIA7} Q3
(Basford, 1986), = T2 ATME Fod 9=
34, HEIHT, GAETEY qdY, F
9 53F4 BEF Sz a7} gy Bx
3loj(Hansen® Thoroe, 1990) ©o}% =& 9] &z
7b H3 it B AFddAE e §7F9 7
a9t FEBEY 37 VIR #HolA A8se &
B30 At

£ A7 FFL £ oA A=Lol

o

HzTrRt o g2 7247 dojuM XE uiR
4 UEAAE A9 AR ste FAE Y
Btk ol @ ¥ FAE g 3dAY 7Y
Aoe dEEH HIzIdAoY 4dAd A3}
A HEZTFH 2o)7t Yt 0] F31(2003)2 of
FUE #& #HYG YR 25 ¢ 2E59
2 AA% AP, FCARY 264(X8 11¥)7} 29
YA E 14Y)AN FF9 Fart KA Y
wor, AFe F(2001)& Z& = Harpago-
phyti Radix Aqua-acupuncture® 257+ A|33H
43 Ag 2FA FAA FasHT B 4
A= 71E A7 2ol AR 2F:A #*9
g FF9 Fart yehvde A2 Hol ARE
T FFL2 Hox 2F AFxAAM At Qe
Aoz AgEt. 23 HolAgd FFTF ol
g0 B Aol¥e waAHA wgch 2
U JEZAAE Aol AE5E BF Aa
£ goun E Aoz Mo} ojRe APEE
o we AANEA g AR Ao Az
t}.

BE FRL 3 HFo] dizTd v 9
3 dolA A= BT FF 27 Lelswk
Foley 5(2003)2 n@Holy s@dd @EH]
e 10599 BRE GHOE +FXE9 AW
AX AlFPste Ax TFE HLH AP, &
FTAET By 29 BPAN 7T F7}
g EAFA. 2y AW 253} FFA8 %
o % AolHL Qv ZES AT 29
4 E g8 4344 289 Al AELFl
o &3Folgln Hudn thHurley$} Scott,
1998). & A7M HE BZo] 79 e B
Agol e 5 LM AFAANE & 5 /7]
g Mgl FH BFo] @it A=E
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