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on anti-nociception and spinal neuronal activity
related to pain sensation in the polyarthritis of rats
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- ABSTRACT -

The experiments were designated to evaluate the anti-nociceptive effect of low power laser stimulation on
acupoint or non-acupoint using arthrogenic solution induced poly arthritis animal model. Evaluation of potential
antinociceptive effect of low power laser on arthritis has employed measurements of the foot bending test, the
development of either thermal or mechanical hyperalgesia following the arthritis induction. The analysis of
thermal hyperalgesia includes Hargreaves s method, Randall-Sellitto test was utilized for evaluating mechanical
hyperalgesia. In addition, the antinociceptive effect of low power laser stimulation on arthritis induced spinal Fos
expression was analyzed using a computerized image analysis system. The results were summerized as follows:

1. In laser stimulation on acupoint treated animal laser stimulation dramatically inhibited the development of

pain in foot bending test as compared to those of non acupoint treated animal group and non treated
animal group,

2. The threshold of thermal stimulation was significantly increased by low power laser stimulation on

acupoint as compared to that of non treated control group.
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3. Laser stimulation on acupoint dramatically attenuated the development of mechanical hyperalgesia as

compared to that of non treated group.

4. Low power laser stimulaion on acupoint significantly suppressed arthritis induced Fos expression in the

lumbar spinal cord at 3 week post arthritis induction,

In conclusion, the results of the present study demonstrated that low power laser stimulation on acupoint has
potent anti-nociceptive effect on arthritis, Additional supporting data for an antinociceptive effect of laser
stimulation was obtained using Fos immunohistochemical analysis on spinal cord section. Those data indicated
that laser stimulation induced antinociception was mediated by suppression of spinal neuron activity in pain

sensation,

Key words : GaAlAs laser, Arthritis, Anti—nociception, mechanical hyperalgesia, Fos expression
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FEELE IFA BARFOZA HEA %
Z Qs ASEF 2 94AEe B EHES
EHELL dom, AZA FEPCE fuHE §

< gAE7) Y3l olATEA Y AEAYG AH R0
E—"é FEE] AHEEHo] 9loy (Campbel, 1998:
Scott et al, 1998), o5 &S F-Z&o o] AE
o] AokL v 9t} (Peter and Peter, 1997 Pincus
et al, 1992).

o ogtel M= oj g A-Y X FA 9 H2LE
HAsA 713, 8 E&E Fol7] H A&, A
%84 (vibration therapy) 2 A&¥ #HolA 34 72
< WAAE/EE] HAHL ATk (David et al,
1994), HHFAFE AT HEY oA o8& A}
%‘3 HALE & PAA JFS FHoE tiy

2 glon, oldE FolHrt HAE AEEFY o
3 A FAQ Frh} o] FoAR] o} =] A7}
22 dAo|d ( England, 1988: Stelian et al, 1992;
Walker, 1983).

AYPFEANAM Freund s adjuvantst 2
arthrogenic solution= 5™ 8 3-S o]43 v}ty
AY 29 O 350 AN #EEE Fob
EoltA #AEH /AY ALz <EA U

ofN P fo

rJ;i rlo

et al, 1987). ©]23+ Arthrogenic solutionS
ol &3la] furgt FAPE HAHY ¢ 104 FHH
= T 744 2 scratching behavior$}
2E e }3}01 oz g dFFAAE] F
= Reg ¥eA it (Phiippe et

al, 1997; Abbadie and Besson, 1992).

APFES o83 HEFE BddA T
Zo) o8} QAU ANAN T Fos g A S W3
3] W ool A S YAy
2 A tH(Abbadie and Besson, 1992; Abbadie and
Besson, 1994), ©]2| & Fos ©¥ 29 $dPFE ©f
43l morphined} 7+ ZFA| (Abbadie and
Besson, 1993) 2 ofA¥ A 7+e AEAYEA
(Abbadie and Besson, 1994)7} #Agog {ig=
AEg 48 AFs=d AHEHAT

wahA oo ¥ Ao ME arthrogenic solution$

o] &3le] AMY HUAFE HAPFEAA Ugue F
Zo A& HolA7t /A IAFERE AFE]
3te A BE FFA FEHE 55& AHF
o2 B 4 Y& foot-bending test FEAHEA?D
(Kuzuna and Kawai, 1975; Winter et al, 1979)& 4
A&gen, #HEA et thermal hyperalgesia
FEMHAIE 23517] 98] Hargreaves s method
(Hargreaves et al, 1988)& ©|-&3l%ich ¥ T ofY

ru?- 2t ol
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2} mechanical hyperalgesia® &3 37] 93l
Randall-Sellitto test (Randall and Selitto, 1957)& 4
AT vdolrl HFE AHARY 848 &
Aets AEYY F Fos @i tig Bgzy3
8 (Dragunow and Faull, 1989 ; Lee et al, 1992a
; Lee and Beitz, 1992b)& o]&-3td &Y go|A
Ao % ALy FFHE AMEY AN
of tial AEA7IHE o] &3t B4 A

1LAYSE

£ AL 350-400g%! Sprague Dawley3 &4 9
A (LY EE, n=50)F Algsyon, 48 7
7 stress B 879 WIE HAHFOEA oY
3 QE] AR Ao GFL vAA GE
E AYFES FSAT ¥ 9 oy APAF
of $EY FelE AAs ] 9449 o9 AHAde
g ZAMRL, olE HYE A AYFES AE
sto] Agol ARGt RE Ad2 AREAY
diurnal variationg HlAA17]7] 18] 24 8AJoA 12
Al Atoldll eyt

2. #jo)A A=y

Gs-As-Al type®] endolaser 476 #o|AZA}7] (H
th54 780nm, Asah Medico, Denmark) & A}23}9
o9, Hd 10mW(6J/10min)9] ZEZ Ho|HE %
Abstde oA XAl REEE FEEa 199
A G2RH 499 g3l Axsgon, 497
W1 375 AR HolA AFA HAEFE
S Zg4H2Z AR 7AE(Ugo Basile) S AL
o] IS F ZAE F99 €& ARl AA
F AAgac

3. 349 7

FAG L FEs] 98 HYFES 3% isoflurane
¢} N20/02 7t27b ERE ZIAE F4uHE AL
% Mycobacterium butyricium (Difco Laboratory,
Detroit, M, USA) 49 504 2E% $A %459
73 FAEE FLAZHT. Mycobacterium
butyricium £%4& AF¥ mineral ool 20mg/mi7}
HEE 4ste AL X 485 E2 §
2k9] mineral oill& ¥ &AM

4. AQAA

1) oA ZAEH FAHA 2T

AYEEAA Yeds FolAATY ZAb wE
AEESE A58 A8 isoflurane 2 FYuHHA
A F AEY FolAE HolA A HUEE
1I0mWe =2 I3 F AY(S4E)d =AM
3 AEESS FAX URFH vzagch 4
AZFL vl F Zg2rg FIAHEY HPFES B
A3z, 1087 APFEY 5 A9 94X 4
L AZAA (tibia anterior tubercle)d] 9& 5mm 2 74
F(tibia) & ®lF(fibula) Alojel AL e F4
2] (Zusanli, ST36)o] AXHLH, FAHA A5+
o A4 4 AFZoMY Y HPeE HA
& & golA 2ALE A

2) 79 2 Y98 Ao & AFaHY AF

AYEEL dolAATY ZAEY ©E FAFE
52 A7) 93] olo]AEF (isoflurane) 2.8 F
AN F A& FolAE HolA A 3
&8l 108 ZEE 7R & AY(S4E)9
AR 2AG F ABEFE AFEUT
48 AT vl F EgAY IHEY AYF
g BASY, 1087 4¥5EY 5 FX9 4
A& Z4e (Zusanl, ST36)d AR &tgen, 49
8 AF7Y AF AEFEY FF 4984 4=
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=
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6. Hargreaves’s method

FHGRLE Al AT dF 539 9
7F WolR g ol &3t AAYGol U3 dAFo|
5&245_ Z2743l= "hdolt}t (Hargreaves et al,

988). Plantar tester(UGO BASIL, Italy) & *}36}@1

7. Randall-Sellitto test

Randall-Selitto test (1957)= #2Y 924 7143
AT i T59] A7} ol L o) L3le X
8 A= E SAsE= U¥olth analgesy meter
(LETICA, LE7356)2 AMg-3te] Aol fid &
Zuto) 71AHA 4HL shEte FEo) wg v3A
U 9 (vocalization) S FECE AT Hol:=
€ A% #EY fE3 F¥H 3 9¢
d

239 AUEE 294 AT Cadlhs 4018 439 A%a5 ¥

353d A5 ALY gdsy B8 AY

8. Fos A& g " z2 g

go|A A=to] B 2417 Fol AL B A
dg FAtAd 1 HF H H+(lumbosacral
enlargementE FACZ)E AP FEAAN A&3A
223}, diding microtomed|Y cryotomed AME3}
o FA7F 25-50um¢] ZAFHE AFsH AF
H UL A4 PBS(pH 74)e] Wol HAXF
HMel A3t A ASE Fos @A
& Ux3tAlE Human Fos @929 4-179
amino acidel] 5°]4& 7HAE epitopeE FHLE
WMEd A AZAE b E 3 (rabbit polyclonal
antibody, Sigma)E 1: 2000022 343ld] A}L-3}
o GAEA = 4CoA 1247 o]} ug-g FET
% o]a}8hA] (sheep anti rabbit IgG)E 1:2002.2 3
Aate AAAM 1AIZF wEAF oH o] 3}EA 9
g0l BRE B4 ZZ2 avidin-biotin complex
(Vector) kit AHE3dte 2L fE3te AZAME
We] Fos @AY FHAJTE 7384 7H
37t 89 AL e (gelatin) 08 EHAE
&gtolTo] &7 o Az 299 FFE AA
T @2 Fel(coverdip) 2 GO &Y wj7kA] 4C
A EaAHA

9. 2% 4

AN A1 e F 2E9AR 7
A& Paxinos ¥ Watson (1986)°l A28 Rat Brain
AtlasE B3l AA AT HYuk3o] $F5H X
H & Zeiss Axiophort 2 @E|A L o] &8t 22} 400
w2 1000819 W& 2 FEEET) ol Fos &Y
Ag AT Y AR T £ WIE FF
371 98 dxd 94 42X (digital image
analysis system)E& o]&3te] HA grey levele] 130
unito] 3 H= AAMETE MdgFog Hsdo
Z2A8 Q0 AR TS WS @54 A%H
o AFHog AFHW, FHo] Bd F UdFFo
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B FAAZSAY. 4¥d A8 23 485E
HE P RS wY4L 7 23T 5lE A
st Ho (e ARWER £ WsE A
kA

A
A4¥A3E 1-way ANOVA (Statview512+
Software, Brainpower Inc, Abacus Concept Inc.,
1986) 2 olg3ted AHAH< < ZAFSAd
ANOVA testo] o] thzol H]sﬂ %4@ FEL
2 &5°l vehd W paired t-test® o] &3
probability values® 37434tk p o] 0059
o FATHLE o8 Ao A

I 434+
1. Foot-bending test®l] th3F 23}

Fig. 1olA H& uie} 7ho] RAX dz2ZoA &
2Y9HE 129 FHY Freund' s aduvant® FY &
SEZGA BHYo] HolHo] FHe g
& wWetA folsA 559 A8 FHEHE B
g + AeH, o3 559 AEE HdYEE
7A] 5ol ALEE ¢ 5 UMk wiAg A
29 HolAE ZAIY JYTNME FAA gz
# FAZLE {8 HojE #2E £ QUG &
H, F4eld A&E HoAE ZAF AFR2IME
B R g FAE AUFH FAA d2Fd ve &
A3 559 L€ AdAEY U949 dele 73
2 He &394 A £5& LA 9L Zor

#A2=3% Y (Table 1, p005).

Day
12 15 18 21
Group
RA-noTx 0 2311 51+09 54%13 6107
RA-lser/z 0 08+14 11+17% 19£19% 21404*
RA-laser/b 0 17412  43+12 47209 53107

Table 1. Effect of low power laser stimulation on
ankle flexion/extension score in the
contralateral left hind imbRA-noTx: non
treated arthritis group, RA-laser/Z: bow
power laser was back treated into Zusanli
acupoint. RA-laser/B:
was treated into as nonacupoint. *p<0.05:

low power laser

significantly different from RA-noTx

group

®
e —o— RA-noTX
g 6 —a—RA-faser/Z ,j
- I/
~ —e— RA-laset/p —
® MMMQ"/ ”1
b4 . / -
s s
e I///
: 2 4 e . "'i
a2 .
E / ”'/
-4 o4 -
2

: 3 P
Day after Adjuvant injection

Fig 1. Effect of low power laser stimulation on
ankle flexion/extension score in the
contralateral left hind lmb of non treated
arthritis group (RA-noTx) and laser treated
arthritis group, Low power laser was treated
into either Zusanli (RA-laser/Z) or back
{RA-laser/B). *p{0.05: significantly different

from RA-noTx group

2.Hargreaves’s methodd] 3%
Thermal hyperalgesia test 2}

Fig. 2014 B np¢} 7bo] B2Y fuid o8 @
EE AW FENY VAED 9FdMT f8
¥ RYARH FAA gzIdA 389 #2 ¥
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F5E e GAV AT E vE fdsA
2HUEE #2 ¥ & Ut 9 uFA
AEY dolAE AAT dPZANE FHA bz
T3 SAFHLE £ JolE #FT F AU
(Table 2). ¥ F4)e] HolAE 2AG 4¥F
dAe HAFEAMA FA8 F5Y AFE Bol
ARL BREEH AT 4 B FHA dzx
T3 FE ZolE BT (Fig 2, p005).

Day
9 12 15 18 2
Group
RA-noTx 803457 612472  593+35 571447 582453
RAdser/z 873+41 707435  763+28% 09434 9451
RA-bser/b 82437 659459 638472 592%63 59957

T 239 AYUEE X994 A2 Gadlds F0lA A3 A5E% B §58E

Table 2. The effect of low power laser stimulation
on paw withdrawal latency (PWL)
produced by noxious heat stimuliRA-
noTx: non treated arthritic animals, RA-
laser/Z: acupoint laser treated arthritic
animals, RA-laser/B: non acupoint treated
arthritic animals, Each value depicts the
percent inhibition compared to the Sham
PWL in the contralateral left hind paw.
**p{005: significantly different from RA-

noTx group.
£
= 100
E et R QT
=
< g —~—eo— RAlaser/Z .
H % —a— RA-faserfB . T
\,
[

2 e \\\\ o
» I\\ NN T o
3 O e ®
- SN N T o
b SN N
g 70 \\\ AL T
3 \\\s, . j .
S T T
'E 60 \ TTre— - \\Lv“_——i
: T~
£ . ‘

. e
ﬁ w T L T L T
g 8 12 18 18 21
£ Day after Adjuvant injection

Fig. 2. The changes of paw withdrawal latency

A5 WAEY $PEsd 28 A7

(PWL) produced by noxious heat stimuli in
non treated arthritic animals (RA-noTx),
acupoint laser treated arthritic animals {RA-
laser/Z) and the non acupoint treated
arthritic animals (RA-laser/B). Graph
depicts the percent inhibition compared to
the Sham PWL in the contralateral left
hind paw. **p{005: significantly different
from RA-noTx group.

3.Randall-Selitto test& ©o]-&3
Mechanical hyperalgesia test®l]

g A

Fig. 33 Table 3914 B upg} o] 44 dix
oA AHG BE 71AFA A2l dis] w23}
= 97 XA ZFA23}E  mechanical
hyperalgesia A4S #2T & Ak FHEE /2
3 129%H dBdo EAX gz IYTE
of wia] 71AH ATl thd JAst A3 FAE
< #FY 5 AN (Fig 3). ¥R HolNE
Mg ALos FAHR 2EH FAGHLE
g Aol Holx %E WA A HAitEld 9
olHE AT AYFolMe FAX dxeH ¥
x| 2o wsh F5HA 2214 AT dig 9
7t A5dtd JEEAHE Bol: o] AFHIG
(Fig 3, p¢0.05).

Ho o

Day
12 15 18 21

Group
RA-noTx 837443 489473 497483  414#52 437468
RA-aser/z 859457 815483  T87463% 699173  §23:49
RA-bser/d 833+65 509483  483t72 457469 430472

Table 3. The effect of low power laser stimulation on
mechanical threshold (Randall-Selitto test)
depending upon stimulation site (acupoint vs.
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non acupoint), RA-noTx: non treated arthritic
animals, RA-laser/Z: acupoint laser treated
arthritic animals. RA-laser/B: non acupoint
laser treated arthritic animals, Each value
depicts the percent inhibition compared to the
mechanical threshold of the normal animal
value in the contralateral left hind paw.
**n{0.05: significantly different from RA-
noTx group.
—o— RA-noTx

—eo— RA-lases/Z
—a— RA-lager/B

cord) We AZAEA 0l 718 ZAZ Fos B9 Z 9
Aol F7tse] FFHJTG. 53] 259 laminar
V-Viel Si3ste & ¥99M Fos T Z o] 2d9
Z717 B8t FAA dolAE AN 4%
ZANE FAX iz v§ Fos ¥ 23
o] A Zag W (Fig 4 p005), ¥4 8
JolAE AAF APFIME FAX dzIH §
Aoz fog Ao|E Holx ggtnh

GroupR SDH NP NECK VENT

Sham 2712 03101 04102  03%02
RA-noTx 30773 184439 209443  48fl11
RA-ser/z 183153*  93£38* 171438 39119
RA-aser/b 259467  165+27 187451 4320

@ 12 1'5 18 21
Day after Adjuvant injection

Mechanical Threshold Versus Normat Animai (%)
? g
/%/j
/H'
//
’\*'

Fig. 3. The changes of mechanical threshold
(Randall-Selitto test) in non treated arthritic
animals (RA-noTx), the acupoint laser
treated arthritic animals (RA-laser/Z) and
the non acupoint laser treated arthritic
animals (RA-laser/B). Graph depicts the
percent inhibition compared to the mechanical
threshold of the normal animal value in the
contralateral left hind paw. **p<0.05:
significantly different from RA-noTx group.

4.Fos SAE o] 48 FAH dol] 93
A7) o) st

Fig. 4914 B vieh o] BAA dj2ZdAE
FEAGA g FF2E U] 24 (lumbar spinal

Table 4. The number of Fos positive neurons in the
oontralateral (left) lumbar spinal cord at 3
weeks after arthritis induction. Sham:
normal animals. RA-noTx: non treated
arthritic animals, RA-laser/Z. acupoint laser
treated arthritic animals, RA-laser/B: non
acupoint  laser treated arthritic
animals,(SDH: lamina -1, NP: lamina III-
IV, NECK: lamina V-VI and VENT:

lamina VI-IX). *P: significantly different
from RA-noTx,
40 - [ sham
RA-noTX

224 RA-laser/Z
R RA-laser/B

Number of Fos Positive Neurons
3
L

SOH- NP

Fig. 4, The number of Fos positive neurons in the
contralateral (left) lumbar spinal cord in
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normal animals (Sham), non treated arthritic
animals (RA-noTx), acupoint laser treated
arthritic animals (RA-laser/Z) and non
acupoint laser treated arthritic animals (RA-
laser/B) at 3 weeks after arthritis induction,
The number of Fos expression was analyzed
in each of four regions (SDH: lamina I-1[,
NP: lamina I0-IV, NECK: lamina V-VI
and VENT: lamina VII-IX)*P
significantly different from RA-noTx.

2

5 953 A 98 Alggs ¢ dYNg
o B2 BUTE zdUse Aog dEA g #
‘§°ﬂ EH@ IE o 7]14 HHYAEA 9] F 2L
‘%i (homeopathy) ¢l

¥ 9.9 (vibration

i%‘»} 2 Al

EHQ} *&4‘2101 %1‘3"53 IR
therapy) oyt A2¥ oA A&

AR7)YEC] BEY dF A FHo EF
A9 43 Hs $E£HT Ut (David et al,
1994). olE FolM HNEY HYolHE o] 43 A4Y

A5E FEA ¢ AHEY MBS EFA)F)
I %55 R 935 gsidle ALeE ¥EA I
(England, 1988; Kudoh et al, 1989).

A-YE Aol 2ol o€ & Mycobacterium
butyricium (™ Arthrogenic solution =¥ Freund s
aduvant)el] o8] f@=E thid Adge 1 ¢
o] Aol A AAHE FulEo|mA AAY}
A5 2 TEAHAN FARE Aoz LAY
t} (Colpaert et al, 1987; Philippe et al, 1997;
Abbadie and Besson, 1992).

gt BEAAME A JI¥EE Yol
10mWe AZ&d dolAE FLAFRE A4H02
AASHHA F8 F 9UREH 3¢9 FAGY o
& A&y golAY IFEFS A3 doA
ZA SO 8 FFESE B8] A8 15E

AANEY $aad 2% a7

A7t dg BasdE 48 SHEE AHLE
on ool w2 dFHe Ha] YoiA
Ae 5 Agsigh
E Ay 8 T FAHfoot bending test) 23

oA &Y HYolAE AN dEFAM FAA o
ZFo g FFLFLE ¥ FEAEI A9
Aadle FEE 2F F 5 UA dobrt HolA

g AXG AN FAA 2o 8 €7
°M 2y A7 tﬂ% AAZLEA TN
(hyperalgesia) F2FE L §7t dAHE Reg #F
HAok &9 g Hg‘ 148 AAPE HEe
A8 AASHE o FAHAY 2FTOE ¢
SARY 7, % ‘;’-l E2d ATl gig 9
Z7h8 2 d4E 8 %} T AU ol Zh
5 (1990)2 #HA APFE LA Folxg z
ARS8} 7|74 me 548 At B2 9
w=ty BYEAY wepd E AN #EE
F Y A¥H uAYe] & Yol IEEF
9] ol o3 Ao wE Hos F2H
o gl FEE A5AAM P EAFY FolA
HA FAE 27 9§ 71 4] Y28 ¢ I
solol & Aoy AlgHT

9% 2 RGN AR Aol AR e
st} dapibs fraAolE 4R cfos KAAY] &
Ao oja] AAEE Fos dHA L HE AFo] &
A o 308 3HH AXF Wl vehls] Az,
34’"‘1}101 A F 20908 FHA F&HY

HAZA G ol 8 Fos o] AAAE

W %?—’ﬂ%%'—i 4A ZAE F Ao A ol#dt o
fos gene ¥ @AY EAE o] §3to] AFA RS
BAEE MHHOE FASEY thYgstA o5
) cH(Kaufman et al, 1991; Lee et al, 1993). 48 %

¢ olg3dte $uA7l ity FHFAME A
doll ejgt WA Bl o 2PN g
o] Fos @i g @i LSHAYT/F S50 B
WS AxS dxse A2 ¥8A A9
(Abbadie and Besson, 1992: Abbadie and Besson,

_-Okﬂ

- 187 -



) §-E2 N 5AM3A] Vol 10, No. 1, 20033

1994), 2|3 Fos TS THYYL o] 43ld
morphine?} 7% WEA] (Abbadie 9 Besson, 1993)
2 olAmAF 72 AE AL YA (Abbadie and
Besson, 1994)7} #2go 2 g AEEHE 7
Faed AR-HA

£ A¥NA Fos G Fol o) A2 3shY
FAHEY 71YE o83t BHYLE A% 5
£ 88 Fg U9 AN §4E 43
. B g 502 9¥o| F/EHJW
A4 Ul9] Fos @A) @Ho] A&y o)A
82l &3t AXsHE BF A Z4asH
S FFE F UMk B W olyel o]y
A4 Ul9] Fos ©9A 20| AA=HE AL AA
o 93 Jetsd S5 dig dejstd djel
o % FFAE 2 g7 By A3 9
8t 5337 (hyperalgesia) 9] Al A3 YA
. ol olA¥ A acetaminophend Z-E B AH]
2olEA &S AT FAEHE 0 235U
Fos ©¥ld @do] #A3] Zafchs BI19% 9
3t} (Abbadie and Besson, 1994). Wt A28 g
ojA 9] HERS o] AAYGLE A¥ 53 &
HESS JeldozA Qx40 S04 AAA
¥ BAo] AAFE AAHYL S gt

3 H]7 ol FHoIANE ARG AP ZAMNE 7
ol HolAE XA A¥F uzE ) 2Hy5Y
508 AAAEY S gAE] Beld A
A dZ2EH FAHLE {9 Aojg FAEY £
1tk Kudohs (1989)2 A&¥ oA A3 9
3 A5 AHET S FolA AT 93 AT
93 Aol oflel £ A9 HoAHE F/HMA
A 9¥AFo] ALHA 2N Yehddz B
TP WA 43 uAYd gE A2y o
o|AY FWFEF Aol AYe AFo] H|AFYY A
FHG TRAFE EHFHOE AFso HoAL
F7HNZLE JEYE SR Al H

o

fo 32 (=
L olo

o T

o%

% do w ko rir mu
oft

o

E AR ]
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