e ET X 88tE =] A18A Aes 20063 129

SRS H A= o)A ZAL 34 4 Cytokine H3

An Effect of Carbon Arc Lamp and Low Level Laser Therapy on
the Changes of Burned Mice's Cytokine

Don-Mog Park PT, PhD; 'Rae-Joon Park, PT, PhD

Department of Physical Therapy of Keukdong College; 'Department of Physical Therapy, College of Rehabilitation

Science, Daegu University

Purpose: To provide the basic method for physical therapy to contribute to early stage treatment of a
burned patients. We investigated whether or not carbon arc lamp treatment and low level laser one among
various laser treatments have the effect of reducing Cytokine, and to elucidate the effect of carbon arc
lamp treatment and laser one. Methods: The 6-week old BALB/c types of 92 mice were used for the
experimental test, and they were burned with 100C water, they were divided into 4 groups in accordance
with the method of treatment respectively. And the blood and the tissue from the subject of each group
were extracted and analyzed each time after they were cured for 3, 6, 9 days. For the analysis of the
results, SPSS statistical program was used in this study. Results: The quantity of TNF-a and IL-18 within
the blood of a burned mouse increased more than that of a normal mouse(p<0.01). In only a burned
mouse, carbon arc lamp treatment gave the effect on the decrease of TNF-a thickness the 6th day to the
9th day(p<0.01). IL-1B quantity was more decreased than that of control group around the 6th day. In
comparison with only a control group, low level laser treatment has more significant effect in decreasing the
quantity of TNF-a and IL-1 than the two different methods(p<0.01). In case that the two treatment
methods, carbon arc lamp treatment and low level laser, were executed together, there was the effect of
decreasing TNF-a until the 6th day(p<0.01). Conclusion: Both low level laser treatment and carbon arc
lamp one would be able to have an effect on the inflammation inhibition of burned patients and tissues
reproduction. However, it must be also considered for the two treatments to be done at the same time. (J

Kor Soc Phys Ther 2006;18(6):13-21)

Key Words: Cytokine(TNF-q, IL-18), Carbon arc lamp, Low level laser

.M 2 AgEC thds] 2 9FE vIARY SHLeE,

AR e Asdge] Wioes WANET}

Sge ofuny AARoz wyse wn o rotl ewm, A8 qYsE Fadel ¥

o] WrAElm vk ey A B Adzre] &

=EHY: 20060 7€ 6Y 21 Az 2 o] WA sl n EE Aol Al
+385Y: 20063 104 162 A AR R BHA= TS F3del A

AATAL: 20061 114 15% T =L FHET AYES BRAFT Qi

FAI AR we FE, ripark@daegu.ac.kr S AA 7% Aoo WAL s} s}

- 13 -



d, 2000; AR o173 F, 1985 &A-F, 2000;
Chales$} Baxter, 1970; Shuck®} Moncrief, 1969).

e A JRPEHR 3F7E T FY4
e Bol obrldm, 25 I4A F43 A
Bt N gaoh AW gAs 22 AdAe
T 3R ol EFAH2E yEhA Ho &
Ae v AZ4sA do.

34 F dirhukeg wWiste E2EE FHA9
£ 7HlZ 819 (catecholamine) o] L+ 5 2 E]<${(cortisol)
59 EFo] dEA foy, HIZde ACET}
2 (cytokine), 4+3}Al(oxidant), WE 4, ot2}7]E4F
(arachidonic acid) fAMME Fo] €& A Uth
o] A& A&He ASde B9dAAL =
2 2e}289-E2 (prostaglandin-E2 : PGE2)S] &
Aol FrtEol EF WE4A9 F=Ut F7lelH,
ol WEAE oW AFH e £FT4 U
AATE AHA BARNA AFA, oI E
A tAEE, g Baas, MolEFR 52

T W3S Eder A

Aol ol2A vk
(Marano %, 1990; Molloy %, 1993; Schliiter -5,
1991).
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D BRNRTH ARE golA AL 3V 9 Cytokine Wlel vX & FF

factor; TNF-q,8), UEFZl(interleukin; IL-101X
18), AW A transforming growth factor;
TGHE, =¥ IA#AF<UAK(colony- stimulating
factor; CSF)EE Y& & AtHHFH, 1991;
F, 1991, AAZ, 1994; William F, 1999; Merck
H, 2002). 959 WAERZ LA s A&
F}Qle) = TNF-q, IL-1, IL-2, IL-6 T°] or, o]
FollA TNF-ast IL-67} 83 F B3N F=2
F7rste ez €A Utk TNFae 339
Axe vlEstx oy IL-6e 34 H=9
slesie B4 Fo wRa WA welds F
H o EFE BaE3 3tiDe Bandt &, 1994
Nijsten %, 1987, Marano 5, 1990; Schliilter ¥,
1991; Molly &, 1993).

TNF-a& 2HQ F=A04 3 g
AR, 2EEEd, o] 29 982 F2 8
A EFEE FIAA FE H3IT 1Y
U AEANAN OFoz Aid A XFFHo|
ot 53 &3] gHEE AF38td TNF-a £
7} A=A FrEE FIHIAANE oA B
t}. TNF-a9 A4t o2 A ¥ (macrophage), T-Al
X (T-cell), AtA 43l Al E(natural killer(NK) cell)
A olTolA™, 1 kol whEk AA WHelA
Agol e, 2% 2 4 s 3
e WdTe JIYNE 2AVSE 1, &
M @FWee FUANA $FE HI
At AN GFoz ARHAY, T4
S &3] YA FNE FLATHA ST
o Fi &, 1987, AAF, 1994).

IL-1a¢t IL-1BE B3 4598 22l 44
38 5 o8 7pA AEL Fed, 2 929 ¢
opAo) wet YlA Wz 7848t u) Al (ymphocyte-
activating endogenous mediator; LEM) 2%
wyEtl, Ased FxrE WPl met
19799 olF IL12 FAstA Hoh IL-18= 4
dAFuks 29 FAIE § oY A F
stedl, 53 AEE Z43ANA FFEY
dosli, AT GMARA £ A FF
joll ZH&-3to], HateAe] @ FFA=
te dgzxtz Aggoh o, IL-187) 3
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=3t Eu7t 28 A¢, 2Ygd Hzx(collagenase)
2 Agsted AATH A Uy w2y
(collagen)& =) gheh(HeThatL oo e}, 1987;
A E, 1994)

§;}.}\1-o§_ o]e} }\]_UJ- o] u1 ?}kﬂ14 %%L %]

¢l & TNF-au IL-1 §9] AR vHlFo] =2
A 7ok, EYAE WY F AL ol &3
o FHF HFF JAAE F2A7)E e tF
ol gtov}, AaEHA HojuA R3a, 4
S

A% Fo RALoE FA AREEA ekob
Aak AbA 7 e ARl a8y H2
dE #HolALEEFH w3, 19974 gaEs
o] &3 BANHF(FAME F, 2002) ol AE
Aol dF AAd gd3 axrt e 4
TF7F HEHALH, Yfreezing)©l #o]ETFQL <
A AT (Seifert T, 2002)7+ Aot ATFEH7L S
i, ERAAAE o8 TEHY ZBF 2
473d 537l Ave Aol AFHBA(EAET,
2000), thA] ¥ W FHE o] 83 A Az o
& A7t AL AY= Aok

ojo] B AFoX= #HolAHe dABAHFTS o]
4% THAARI HdF F2¢ dAY TNF-ad
IL-187 28 AlEFk] dAe &a7r sleA
g sty FFERe zUIX s A&7
9% + e H&%ﬂl tﬂﬂ 712 AFsta 4
| AAsLA; gt

B AFdMe AF 65, AF 20~23g9
BALB/cAle] 717338t &7l AHE AHE3IAT At
SA9 25 E 21£1T, FE 40~60%E §A 3}
19 12741219 ZF718 124308 ¢F718 A&
3 B3 AlRe FARHoE FFIRoH,
AR 1FEU 7R AUA S 7IbE AZith

B Age) AR #lo)AE Ga-Al-As W=
tho] 2 = o] X (HANIL ME CO. LTD)E ©]&
stsdch. ol A =AM #4 830mm, FE 20mW, 5
3} 1000HzZ FAHScan) #lo]A ZAF FHo=
2 &3t

PIE RS A A18@ A3 2006 129

AH-& Spector(1956)2] AlitHel wak AF
o] #Z ERE AR 27 15 Z7)9
4% Z297lg 28T F 10T &5 1023
g5t e ARt S T T
oA ° SAHT XA Fo AR A5S

gauld 5L T ARHR A A &3 100V
& 71719k AHZAol 35 HAVIE AHEsiAad,
BrBe ARCGEHBIER, Japan)olA A&E 2
o] 150mm, 27 8mm<| 30013} 4008 9F8 &
ARG AL3aTh 8482 HAd 7+EE 2-3mn
2 zFshe] okm ol M B dou=s 8
At

golAst gagAsLe 7 A 8T 19
13, X8 AL 10822 HAPen
Boglel 1AL 50cmE LASA FASS F3
o7 ZAMET
g A9 AolErH g #As7) AR
A7 dold ART, Y44AT ART, o
% BLYUT ART, gx &az<4%ﬂ
stk WA tzEe ¥F TNF-adh IL-18
Aadon, e 99 q—t*ﬂTNFa
188 ZASAT. ARG BE APT

_>zL

>.

& = JlN' o
L

°©

-

—‘r‘oﬂ & TNF-a$} IL-1898) $74& ¢o}
2k FF A7 BE 7 APTY TNF-a¢
IL-188 v‘i—é%%}&iu}.

82 MolEFIL ISAH-S o] &3l Kit(TNF-
a; CYT236, IL-1B; CYT232)E v©|= ChemiconA}
ZRY FAstd A&

A ALE AHAE F NP2 HRELS
2viE]¥, Z+ XBEFde 4viEd @3t da,
AHe  AFel  ol&Ie  BEFE AA
(290x430x180m)ol|] FHE F5 AR ErYch

x}‘f—L 242 ARE A8 3¢ F, 6?4_

¥, 99 Fol &+ & k9] TNF-a9} IL-189] <

1 Aozt YEAE Fotr7) 93id ‘:'*H‘i'—*
(ANOVA test)& A3t BA3Q

T3 71z FA 3 A Feo| TNF-a9t
IL-189] <& wasty, s M e A85E

g o S

mz ml
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HIEE 9} 1%}

AN 39 F, 64 F, 99 el TNF-a%}
IL-189] ol AFol7} AEAE &eotr7] As
of )& HE t-7 % (Paired sample t-test)yS A
Alsted BT

1. XEZFet 2HHO|

TNF-aoll ojxl= &3

Ga AT AZE oA AT 4 A9 Cytokine W3]

uxE g

87, #olA AT, gAUASH HoAE 2
o] AAg F Ztl= TNF-a Azl ztol7t 3)
RATHpPp<0.01)(FE 1)(ZE 1).

AAZARE A4S 2T X8857F 69 AR
A9 TNF-a &3zl 7 2%, 99 A8
7} 74 By, 347 63t FAHLE
Folg =)t g wE 9Y X' Fo X
ol 3d A5 6Y AE ¥ TNF-a 43
ot w9tk =3 A5WHe Aee dolA A

279 TNF-a 3%l 7P¢ wsin, ga3d

39 28, 69 A=, 92 N8 A5 g 5 XETo] 2 thged vEgen, g
AS, o)A, Bawrd %34 AolNE o] AA 53 o)A ANggE 2o AAT Fol M =
@ AzPdel B4 F INFool vAe e A HERAY GauAT ASEH Aol A
Polr] Ashel OI%HHil $a gy gAe BT TIE FeR Aelrh 9 W, gawd
2% 39 A2 ¥ 60 AR F 99 A= Fo 5% HAolA NsE ol 4AE 2o waww
TNF-a A zko] #ol7h @on, Bauds 5 g #olA xgwol wsl =A ekt

E 1 X239 XE WHol mE TNF-a2 &3
Sum of squares df Mean square F P
Factor A(Date) 0.957 2 0.478 134.976 0.000
Factor B
0.533 2 0.267 75.257 0.000
(Method)
Error 0.09570 27
Total 8.345 36
@9 pg/mé
| 12 ¢
1 [

L 08 | |
3 06 |
<
= 04

02 |
0 :
D3 D6 D9 i
——c 0296 0237 0458 B
il | 0282 0301 0358 .
—t—CL 0303 0337 1099 |
DAY }

C ; Carbon arc lamp, L ; Laser, CL ; Carbon arc lamp+Laser

a3 1. AlzZke| Zdatol wE M X Z2Y
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g3tE e x| 285 2] A18B A6s 2006\ d 12Y

2. AR3Fel xEHHO FHaocz HUEUH AUASH #HolAHE o] AAF T o=
IL-180fl o|xl= &2 IL1B A% xtol7b AATHp<0.01)(E 2)(2 B
2).

39 A2, 69 A7, 9% NEF AFS waM  ARPH) BF AFIRS QAT 2 w2
A%, dolA, sawx 4%4 YolAE ol A4 WASH HolAE Zo] AN F9 IL-18 &3
she Aol 34 F I FAE ATE ol P RRT, HolA Mg Pgez Y
Fou 7] skl ol-duﬂxl 24 2 448 shgon, BawdE AzTol M ERAD

A3 39 A7 F9 IL1B9 43kl /M =% g23A5H dolA AN8gE ol AMNT T
I, 6¢ AE F, 9Y AR F €22 IL1B & golA AgT Tede F9% Aol7t fle J
Aol FolEAw, FAHLE FIF Ao|7t BaAT AETe] gAagAFH HolHE 2
Aoy, gatds ART, dolA ANET, & o] A7g T3 #olA AgTl HIM =T

[

~

E 2 x=z3l

of x|2 dol| mE L1 &3t

=4

Sum of df Mean square F P
squares
Factor A(Date) 0.155 2 0.07758 1.815 0.182
Factor B
(Method) 2.687 2 1.343 31.426 0.000
Error 1.154 27
Total 25.157 36
@ pg/ml
1.6
1.4
1.2
]
w
= 0.8
>
0.6
0.4
0.2
0 . D3 _ D6 ) D9
il G 1.382 ) 0.801 . 1.231
—— L 0.517 ) 0.681 . 0.488
—/—CL . 0.634 } 0.649 . 0.382
DAY

3 2 AlZte] Zato wE A X ZYHlL-18 HEt
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o2 i RYE A
2g 5 12*—2— Agste PHE AHESFATH
RolEFIQ & IL-13% TNF-a® 927 Ho we
o slo] F83 EAoin, IL-1& YT F T
Z3 W A& G40 Bostn o] BAstdE o
FASFT7 OAl 8 AolEFRIS F 5 AA
Al719, TNF= @guksy dialgkgo] Fa3
AN ZA, 5270 F83 AR FEs)
© Aoz dHAIL U (Beutler 5., 1989).

2 AFAa g é%‘%‘% T s ?JSIZ] %
AR 4L 47 F 17§ 792 S

3t g 53 TNF-a9t IL-18ES ZHAls) —E—
Az B4F 2ok 33 FHolAM o FUkE AeZ
Uetgon, o] 3%, 6Y, 99371A HluE
A% 5 7HA o 6d AAAA M =A vER
o ole 3 F 1FYS AT I35 7T
5E T H@FH 2L g0 s 2o
Ueldtis 44 o83 x dxst= Aol

A}z

r{o

t

f

gaurA Sl X871 ;}*P % Z7}8l= TNF-a
o tlAE JFL AFAYEL 53 z}ow 23

0.
279 0314001 Bt} x4 7.%&% &40& =5
B EAHocgE ¥ o7} gle AL
woy, 6dA XNF Foe @2UAdE X889
0.24+0.029} thE79] 1.04:0.01°
o]

Hog Fog FFY o7t Ue AeE vH
Yo aglm 99 Xg Fo @auds X859
279 ztolE 04620012 0.98+0.032 ©}z7}t

A2 9EAdE FAZRSEZ {93 Ao/t U=
Zo®2 Uetyth oA 4t F 270 @i
HEW X 83YE F$ TNF-a 715 oAy
A YA Ao A EAV} ok F 5 Ao

gamtdgel X857t 34 & SUbske IL-18
of nlXle FEFE ALF BAS T3 AT 2
38x XEFY IL-1BE 13820082 wERT9

D RARTH AR dolA 2APL 84 #9 Cytokine W3lel vAe 9P

0.78+ 0.03ET} 2318 ¢ F7tsle AL
U BAFCER 2 AAE AL Ao
Ure}kkour 6 dYHT AT IL-1B
£ 0.80£0.052 thzxT 9 1.30+0.005¢ ZAd A
o8 Ye {3 FFEY zolE HER, Kol
E7IQle] Aol 7} ‘%8 Al71Q0 6d Aol A
AN Ue RAoE JEeH, 9dAd s X
BEIOFo] 12320618 thz7¢ 127+0018tTh 4
Jdoze FAE UEHAY, FAFSZ f9

sz Aol JehpA gt web 116
o e Badse AvEE o Be AY
3} 248 B4 FAso} AT

1
dolAe 77l 344 F F718t= TNF-a9
53 i‘%‘ﬂ‘& 75?4 =]

g
=9 031:0.019) wla} Fx)4¢ 7;3:% aOi ur
Btoy FAH0E {8 Aol VA &
skor, 6dAMAE XNET 030£0.052 =T
9] 1.04+0.018 % F3 zol7b ARNLH, 99
g FoE XNETY 036:0057 tEF9
0.98+0.03E.t} ZAEo] £o37 & xtol7t
ol vetsth wEtA gelx Ase sEa
9] Z7] XFAM TNF-a9 oAld axxYgS
& T UATH
dolxe Mgt B¢ F F7kste IL-1B9 7|
il% FEFE AEHRES T3 &9 AR As
g F 34 IL-1BE 052:0.032 hET
C 0.78:r0.03y_t} g 29 olrt Y A
o2 uYegew, 6dA As T IL-1BE
0.68+0.032 WZTY 1.30+0.002t+ F23 +F
9 zZolg YehlAdx, 9¥A AsTAME
049+0.0122 WETY 127+0.018 0 f93% <
Z9 o7t JE Aoz vyt wEkA gel
Ae e 27|AE8NA IL-1BE AAstE
v add ol dFH A
AsH #HolHe £ A8t F F
NF—aoﬂ mAle %S AREAEE §
A3 A A5wY s F 3954 TNF-a
30£0.082 thET9] 0310018 X4 7+
78 Aoz dUesou A #ostAs

2
S
xo;

fl
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2k, 644 XFF9 TNF-aE 034:0.05Z o
Z79 1.04£001R} {23 FF9 2olE et
Witk 23y 9dAl X5Y AEsTAE
1.10£0.1282 e} tHERT9 0.98+0.032 T 23]
# TNF-a7} ¢ 719 A2 2 Yyt

S@al A5y golXY EFAERI) M F F
7bakeE IL-1B9 miXe JFS AFEHAS T
geldt Ax Mg+ s F 3YA IL-1B v %
= 0.63:0.062 thHZET 2 0.78+0.03R 0} F93 &
Zo] o7l e Aoz JEdoen, 694 X
279 IL-1B%E 0.65:0.052 hET9 1.30+0.00%
o 237t e Aoz uveinn, 9dA AT
o] IL-1B T8 0.38+0.022 ET¢ 1.27 +0.01%
o §93% 59 FHol& AT kA F
7EA WS Zo] AE3dle AS IL-1BY F:
AAelle Aol TNF-aol e J3e 5
9 22 Jd77F et

2 AgoA T z2TdA getdes
TNF-a 2 IL-1B 2& AEFRIY 57t 4F
ol vlg Aoz =4 Jebkth ol#d 2
F=L 34 Fo| TNFa7k BFAM F2 F7t
e A7 BilE(Marano et al, 1987 ; Molly
et al, 1993)3% LX e A7ojn, TNF-a¢h
IL-189 =7 1~59 Aboldl HIHo R F7t
%t} (Zhang, 1998)E ©l&3 & A3 izl
A vebd Agst dAA. ¥ (freezing)ol A
ol EFIQIS Ao EFI} T (Seifert, 2002), A
Az 2 Ryt zr] 5% BdEE
TNF-a9} IL-189] %9 JAFZIHNZ2F, 1997)
7F Atk o] &e) HlFo] gadAdTH HolArt
3 BFH e ARFFAF
(FANE 5, 2002 ; ¢xaH UAAS, 1997)= ©]
237 ERAAI(TDP)7F 38t gR&Ed
2o a7t Yo (EAF, 2000)= o] Eol H
gaATH HolAAE, B F

A9 sPExvl 4

TNF-a$} IL-1p 2 #olE71919] oA
7b & Aolghs 7 shell AlFE 4
Aol A 3,000 4,008 BhES
AeE TNF-ao dAe 53471 e

b
o

S EE R 533 A A18A A6F 20063 129

yebgou, IL-18Y A veid A#st £8
Aslgtt. A8 AFE T3 TNF-a9 IL-19] 7]
o] HlEdla TR F3o] HIKIA vEldt
(Zhang, 1998)c Ao 2 E w A&z 7]
o eARASE AMEsE A& © B ATV
u}atopstATh. o] AL 3,001 F 4,008W1 ) ©AF
&AM ¢ A4i(6300~7,700A)% =914
9]21(7,700~14,000A) FEAAM HAZFF=s} F7}
91, A4S JellE 6710A0dX nFEE
UeEtthEA R 5, 2002 ; A5$, 2001)= AT
A7E B o 2349 €4 2t 459
Aol BFAJ] FAE&S WS Aolztm A74d
ok W HolXE XEIHUE BF INFa %
IL-189) Aol &3AA Aoz veht IL-1B7F
Az Agus, adEln AXH3ES #FE 9o
T A7 Bust HolArt AHAFeol Aol
34 Fo EYAGEAY T wgdz dFe
w1 ARG FAHAAE,
1994; =39} §F3 5, 2000, M-&sta &7
s}, 1987, A& BHFS, 1997).

e sy ¥

oleig goldl olg WPl A9} Be
23Hel Wz fuddn BASE TNFad)
L1 2e AolEstldl sl FAAE W 3
BaAET AZE dolAT o 3
H7h JEAS FHsto
zexas} A8 5 dE wE

1)
oX
et
R
25
P
N
B —FFE e
2

Alst7] A% 2 AdL

o2 Ul 34 A8 F, 64 A=
%9 ¥% TNF-a9} IL-1B9 ¥%
oS3 2e ZAES 4k 3 F B
H3) ool 84 i TNF-adh IL-1B89 &

ol

i
fo
re
ot
h]

N
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BEE 9] 190 @aNATH ARE dolA AP 34 9 Cytokine Hstel vlX& IF

Z7rst AL %—fﬂ 697 7+ #e F7E W
E}Lﬂa’ir:}(p«)m) A24A5 N8E 3T ¢

3l gjzTel HlE) 6d AEE 9Y7tA] TNF-a¢

T o] 948 mzon, (p<0.00) IL-189)
e 6dFodE dazTdRt FAFAoY 3
7, 997 E Agyoz yehtx gtk A

T #HolA AT s 47 gzl Hs3)
5 U EY TNF-a9} IL-189 4& ZaA
tﬂ A% asrt AAJTHp<0.00). ©AWH
ol XN8E Zo] AT AL g o
Zz7d viE 687 74AE TNF-o8 A&
A7t Aoy olF 9¢ A= L3y Frtete
Ao g velgon, IL-18E ZAANAE AFr)
A A TH(p<0.01).

Lol w2 & off

rie v

7

5:‘

o ol

1]

F

Ao
ok

oy
2,
&

. FRsato] he] frefats AAA R EA E4
Ao mAle 9% FAdguIgd, A
=&, 2000.
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=939t &8 A ouA oA HFo] H4FH FA
A Ed v W vAs 9% dIEAE
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, AEE, M7)4. 38R 27490 AR 94H m
2 e a3 A 1994;46(2):163-73.
, o1, A9 5. WA sgEdela AAzt
3t @ 83 TNF - a8} IL - 69 3 HFs=28
9] Bod@ze) #IF IF. dFTFIIR
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o] AFe] HRFY A fo "X F¥E
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