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[ Abstract] Objective To explore the effects and molecular mechanisms of laser therapy on serum and colon
tumor necrosis factor a (TNF-a) , interleukin-6 (IL-6) and interleukin-10 (IL-10) in rats with oxazolone induced
ulcerative colitis (UC). Methods Thirty adult male SD rats were randomly divided into four groups: a normal
group (n=6), a UC model group (n=8), a 400 mW laser treatment group (n =8) and a 200 mW laser treatment
group (n=8). Odified oxazolone sensitization was used to induce UC models in the rats. The AsAlGa semiconductor
laser used in the treatment had a power of 200 mW or 400 mW. The therapy lasted for 10 days with daily 10 min ses-
sions. The rats were sacrificed after treatment and enzyme-linked immunosorbent assay ( ELISA) was used to measure
IL- 6, IL- 10 and TNF-a in serum and ulcer tissues in all groups. Results Compared with the normal group, the
weights of the UC model rats were significantly lower, and they had severe mucoid bloody stool. TNF-oo and IL-6
levels in serum and colon tissues increased significantly and IL-10 decreased significantly, so the UC model was suc-
cessfully established. After laser treatment, body weight gain and stool moderation in rats were observed. in the
400 mW group, and average TNF-a and IL-6 levels in both serum and colon tissue decreased significantly. IL-10 in-
creased significantly, close to the level of the normal group. In the 200 mW group, serum TNF-a and IL-6 levels
were significantly lower, and IL-6 in the colon tissue was reduced significantly. TNF-a did not lessen significantly,
and serum and colon tissue 1L-10 levels did not improve significantly compared with the model group. Conclusions
400 mW AsAlGa semiconductor laser irradiation can effectively regulate cytokines after oxazolone induced UC in rats
in two ways. It reduces pro-inflammatory cytokines and increases the level of anti-inflammatory cytokines. This may
imply one of the underlying molecular mechanisms of low energy laser treatment of UC.

[Key words] Ulcerative colitis; Lasers; Cytokines

B 45 1 4% (ulcerative colitis, UC) X FRAESE 7

DOI:10.3760/cma. j. issn. 0254-1424.2011. 010. 007 ) B E ) e mh JS R K .
PR R300121 Ko, KA AR BBORESL IV (Pl g T UC JE 3 SR I A G 1Y 5% A A I s Cinflammatory
s BT I) KT PP B S R R (e B0 sy Dowel disease, IBD) B9 —FISAL, RIS LA TR
BAEVEE . ¥ 17, Email ; hlping36@ yahoo. com. cn /ﬂE E‘J@L’Ej s %E?’ﬁi%ml{%ﬁéﬁﬁ N %%EE% s P]ZE 5 "Il'@



FAEF S S REE 24K 2011 4E 10 4533 %5 10 1 Chin J Phys Med Rehabil, October 2011, Vol. 33, No. 10 - 747 -

A B AR H R AR TE TR, HETA UC &
SRR YT RS, 38 R 25 WA )T IR
TE R 2l RS A AL 2 AN 2 FLR S U AE W)
HLUR AT I BOCFROMIRBE B0, MR bk
FARBOCRARRE R O —Fh, B IR IR YT 2 0E FIK IR
AR IR, BRI IR Edssialii g
7 UC, FFBUS BT R, (R X VR 7 i i A 7E R
B A E R X HALHI 58 I WA iE bR SR AT A
F--o (tumor necrosis factor-o, TNF-a0) | H 4l il /> Z-6
(interleukin-6 , IL-6 ) A1 [ 4 fifd 4% -10 (interleukin-10,
1L-10 ) S5 2 A PR - SR Pk A B s v (83 BR 43, il
THEABRIEM MG HEABRIEN . LR LB,
29IRIT UC REA g il 755 . BOBIRIT
SR AR K LA L PR 7 A= S v A

ARBFFER ARG ST ) B OEXT UC AR R Bl
FBYT AP HTIG 7 A 5 AN 45 i 4 21 b 4 g A 72
b, IRBHEOGIRYT UC AL, IF RImREOEIR YT UC $#
PESARIE

WL i

— SR s o

faFRE B AF (10 JE ) MEPE SD K 30 H, (R
(300 £20) g, M4 [ b 50 K 5 & 223 5L 56 s Py BE 2= 58,
WERPERFE 1 AR A IEF A (6 ) UC X R4
(8 H) 200 mW BOGIAITAL(8 ) Fl 400 mW HOGIA
Jr (8 H) .

= ISR

25 IR A S 174 BB ) S50 12 o) 4 K B UG RS
FH 10% /K45 (0.2 ml/100 g ) JiE 6 i 569 R i
KR, Z 5 TIEM DU [ 2 T sh#fE & | ey bR
KEFE AR LA 2 em x2 em, AN K Bz e, BEME
( ZE[H Sigma 23 F)) B il A% 300 wl ¥ (50 g/L, Jo/K
BB, 1 ml 33 5 25 I S W v AE K BRUBR B
BT, R R, B2 A, B 1R A TR SN TR R
AL, RGBT S KRBT RAER 1 mm /£
FIR I E , SR T A KRR AN 7 em, HEERE
R 450 I (50 g/L,500 ml/L ZEEHC ) &3 1
U VERATT 12h 25 ERERIK A i ORIV A 1 P A e 75
TR BRI N R A, A 2551 R U B
PR, BB HRFEE 60 s 2247 L Im] F SRIRNL, 4328 MR 77

(2 H/%) I MBI C SR S 2R PR

= ORI Tk

IRYT SR AR B 3 R OE #% ( SUNDOM-
3001B A4, JL 50 | BOGHK 810 nm, Hi i 1% K 0 ~
500 mW A9, H T AREEE B AN KT 10 mm, YR &
Bff . dx =0. 26rad, Py =0. 78rad, 2 MEOGIAITH K
BRI FA T BY B A 3L skt fo PRI R 5 T 3 A ) e i o
Wio FH10% KA (0.2 ml/100 g A ) i 15 i 5
SRS, AR EM DU R [ 2 T s E & |, BT BRI &8
EEBNTEEME, IR B AL, O
G, VRO CHR LB B K BUE 2 4 em, JOG RG24
FABL S E R TR AT X R 2.5 em®, 2 ANEOGIATT
ZH it FH RS 2158 43 591 o8 200 mW 1400 mW, 45 H 34
JEREST 10 min, 1 ¥K/d, L2 10 d, UC X HEZH K R
HAPEMY [ 2 THR4E S 10 min, AHEFTEOGIRYY . 16
BT IR A TCAE TS, UC X IR vhai st 1 H
200 mW BOGIATFA P IRAET: 2 2,400 mW #O6IRYT
ICAbT, KA AL 1,

DU i 37 FNZH 250 5 il 5 440 it PR )

IRITEE S 24 h, H 10% K& 5EE (0.3 ml/100 g
TR ) MM v SRR KRR, R IR, MR S sh bk i, T
ACHE 2 h JFEL>,3500 %% /min, 10 min, B I, 45
2 BT - 20°CPRAA R4S RAEA ML 7, AbFEShH)
J& B W R RGBS TE A s, Ve A B K w3t
fi SR 5 IR T, T45 W T Bt £ 9 5 ™ FH HR 7
PIBCK R 1 em Ze A 414, G BRE A A BEER K B T
SIRAL, TR 20% PIZEIALHL SR, ARG FE0 ,4°C
,5000 %/min , 15 min, BU_EIE, 5055, B F -20°C{#
AFEREIN 00 72 T3 Ry TR B 2 W2 56 43 BT ( enzyme-linked
immunosorbent assay , ELISA ) , ™ #% #& B8 i 7] & (36
R&D 23] A ASERAE , 200 5 K UL K &5 i A 2
A3 ISR TNF-oo IL-6 F1 IL-10 BY5 &

BT WA i)

KH SPSS 16. 0 WA A T8 08 53 B, ZEL IR PR
FOAER M ST REA ¢« K36, P <0.05 N &R B A ST

e R

— OCIRY TS BB T (19 UC KRR JEfl
PR IR R

SE1R SE2K SE3X HAX §55K 6K H7XK H8XK MK 10X SEB1LXK H12X $13X H1aX $ISK HI6X HI7TX 18K

t t t If-—

W B %l fSoWEE

Y | t
g |
ok | T A-FE

1 REALERRR



. 748 -

AR RIS % 5 R A 2k 2011 4F 10 465 33 45465 10 M)

Chin J Phys Med Rehabil, October 2011, Vol. 33, No. 10

UC XJ JE AT R BRI E 35 50 0 0 4 W 25 BRI (P <
0.01),400 mW #OGIAYF 4R B UC Xt iR 4] i 3 18
J(P <0.05),200 mW %3497 410k 5 [W A i
I ES UC X REAM L 2R EHIT#E L (P >
0.05),2 MHOLIRITHRBAENM T IEFH (P <
0.01) , W3 1, 1EH 2 BRI PR by i 78+ 4K A
UC X IR R FRSEHER R e I A5, 5 d 2247 I HERR KRR
i, HFEE | 2240 Ja HERG 08 , AZh W0 o 32, R4
15 d Zify, /D8 — B KRR, 2 AN oRIRT Al e
TBY7 4 ~5 d J5 KAF 1 60 A8 5% A8 B 5108 IR 97
6 ~8 d JaHEEILAIEH 2 A RITCH B A,

TG R T R BEME B S ) UC KR W
TNF-o IL-6 F1 IL-10 &2 5200

UC Xt FEZH K BUM T TNF-o F1 IL-6 5 & HLIE H 4y
T (5 P <0.05,P <0.01) ;200 mW /2400 mW
BOGIAI PR BN TNF-o 1 IL-6 & 548 UC X IEZH
FIEAL(P <0.01,P <0.05) , H 2 MEOGIETF 4K B
TNF-a EFEARE ZIEH LK (P >0.05) ;UC XFHRZH K
FRIMLYE TL-10 S iEH 4 R E F#IR (P <0.01) ,400 mW
PGB 1L-10 S48 UC X RZH B 25T (P <
0.05) , HIAWKE B IEH KT (P >0.05) , 200 mWik
JEIETTL NG 1L-10 &5 UC MBS R g
B (P>0.05) ;400 mW G674 R BUMTE TNF-a,
IL-6F1 TL-10 &5 200mW #0OGIEYF 4 b 2 7 e s it
FEX(P>0.05) , WF1,

= BHOEIRYY R EEMAER 5 T 0 UC KRS 25,
W TNF-o IL-6 Al TL-10 5 5 AR i)

UC XTHRZH R BREE M 2 2150 K TNF-a0 F1 TL-6 7
BIIEFHY B ETE (P <0.01,P<0.01) ;2 MG
RSP K RS A 5130 16 & a5 UC BiAIZ Yy
BETRE(P <0.01,P <0.01) ;400 mW #GiAIT 4
TNF-a &5 UC BRI I 2 FEAIC (P <0.01) , FEAK
BEIEH K, SIEWHKZE R LG %2 (P >
0.05) ,200 mW #OGIAIF 4 TNF-a &85 UC A4
R GH2#E X (P >0.05) ; UC X IEZH K B4
P 85 O TL-10 & 38 I % H B E FRAR (P <
0.01) ,400 mW HOEIEITF4 TL-10 &84 UC X IR
FHE (P <0.01)  FEAWE 2 1EH KF-(P>0.05),

1M 200 mW BOGIAYTFAH 1L-10 S8 5 UC X HRAH ik 2%
SIS L (P >0.05) ;400 mW IOGIEIT 4K B
ERHH LRSI TNF-a F IL-10 &5 &5 200 mW #06
IWITHNEZE R LRI E X (P >0.05), 10 1L-6 /)
SEEFHAZIFE (P <0.05),200 mW #O6IE
JPLH B T 400 mW 0GR T4, R 1,
i

UC ZE—F R A g MR S 1 e, £
BeEFA NN ] B8 5 8 A% By PR AR G T A D e
T ZEALSE R AL Y S B T R R O IR R X A A g
PO A A L RN ED ) BEMe R — Rl PR,
ELUESEH T 8l W B A 110 45 350 40 35 1T 35 4 42 ol it
RSN, T PN AN AT R 5T S, R R 7 5 0 45 i R
AT LA 22 R AR AR RE 40 AR B 250 F A2 ue, 9
LM 240 it DR i e X B 58 N 2 1) % i B T e
BT EENEY

HAT UC B AT £ 2R AR KR HI 7 b
B TR A B IR 4, UC HBE R KA
2l 45 1k o ] 7 FH 24 25 i e DR n =, 4R T K 30 Al 24 i)
YER# Z HRBURA M, WOBHE S — AP Bhig )T FB,
ELA SCHK 8 B — %2 A9 I RY T AL, He-Ne 30 18 5
TRYT X ERAlNg 1 45 i R B ELA R R B ISR TS
SRR RN AR (R RE RO IG YT Al e A B
TR EZE A 10 21 2 B3 40 6 | 5 00 200 R 9K 1L 40 it
S5 3 TTGT I/ R bR EEL A P Rz 4 e SRV T 4 bk
EAE B AR S HL A i, I R i A R 27 R 25 0 4
FARPL R T YUK I 9 RCR T S0 & B, 4l K
830 nm W ARER AL ARG B4 RS 43 i B AR A
B R R 2 165 mT {68 g 2R S 00 350 /N sl bk B AR 386 K, BTG
IR I A A B 2 e A /N sl Dk Wi e L PP
e T AR AR A T IO BRI 55 TR M 2 R AR
ARG T AT TP OGAE VR BE 58 4] LUK
TR RS W X3k, B LA 00 EG R R X s AR 455 i 1) e 48
MAEHA —E IR ER, U5 ZI, 40 F1E %
T A PE SO R A OGS T, FE I [a) R =3 [B) b 40 g
IR P36 e 1 9 1) % A O e oAk b AT R T
H B F OG0T RAEPER R H 40 i

%

1 4 HKREURE  MTE AL HL A TNF-o 1L-6 A1 IL-10 &5 LR (% +5)

v A CGER o
aro U k(e T™NF-a A e/ 110 N Jlfaﬁ( SR
IEHH 6  339.58£10.29 368.07 £53.28  47.35+0.21 12.27 £1.59  1709.3 £311.09 338.25+20.43 101.67 £2.94
UC X 4L 7 242.48 £13.18" 434.46 +14.08" 55.37 +0.73" 9.51 £0.76*  2606.6 +234.09* 680.07 £8.00*  77.86 +8.86*
200 MW VATl 6 266.47 £26.12° 376.85 +34.029 51.78 £2.76* 10.87 £2.78  2165.9 £592.78 657.25 £7.87°7  80.83 x16.33
400 mW iRYTEL 8 268.07 £21.45* 361.78 £17.74%  51.30+2.73*0  11.23 £1.78°  1885.4 +403.46¢ 600.25 +52.68" 95.62 +8.24¢

. HIEH A A, *P <0.01,°P <0.05; 5 UC %R A, °P <0.05,%P <0.01; 5 200 mW #OGIETF4 L, e P <0.05



FAE S S REE 24K 2011 4E 10 4533 %5 10 1 Chin J Phys Med Rehabil, October 2011, Vol. 33, No. 10 - 749 -

P ERME R B B, AR R B, AR AL Bk
SHRBOLIARSNB S UC KBRS I X, fEis B & HGE 5
Wi R, A SEVK B2 KA TE B PR, e AR, A A
FHITRL

1L-6 2L h HA% B W40 i 7= A, B )12 AR RAE
Fi . McCormack %58 & B, 48 5iE 1 i 9 8 3 435 o 8l ik
L L6 TNF-o 7 55 i 35 T 57, 53 RE R 85 5L
SN R F A RaB A OG, ARSEEEh, UC X IR 4 i v
FNZE i 2LV R AN R 7 TL-6 Ry IR B 3%
TFEr, 45200 mW B 400 mW BOGIAYTF G, Y B2 T,
VLA BOEIAY T REA SUAAIR TL-6 19363k Jld2 4 [ v
X A] BESOEIATT UC B4 TR IALH 22—

TNF-o T2 PR A% B4l i Fn T 4i g = 4, & n]
WA S A E AN I A W TL-6 -1 SR
PR R ESCRVERT 75 IL-6 B IR T, TNF-o 5 S5
ML EEE Y, 3 BB G PR ety | — 208 55 T i 26
A B T e IR PR & 8K, 3% 3 UC &
H MG TNF-o A1 IL-6 ZKF- 5900 1% 7™ B AR BT R EAHOC,
EATAR B P TR A R Y &R R R POk B B A AR
FHT L ARSEE | UC X A ZH K LI 3 AN &6 i 2 4020 3¢
W A R F TNF-o B9 25 550 0E 20 R B 35 T
=, U TNF-o 2 UC BERIBHEBREF, x5 A
JUC 1 TNF-a WS % @ ERBEMH -2, &
400 mWisOGIATT IS |, ML AL TNF-a 1933 ik
PR R, SR EAREEIE R KF, 4200 mW ¥
JEIBIT IR, L TNF-o 55 38 UC X HR4H 3% R,
(HEE I 21510 M TNF-o B & 58 UC X IR ZH I R ik
0 RGOS b, KRR O RS v 5 A
Pk IR A I INZH U A A VE R, DTk v
THLBUE R R 24 53 G0 28 O i 15 21 74
7B AT DA I 10 A b A A i 4 B RN, ARSI
HIRRE R HOCTR I X S MR PR I 4 SR T AR g X
Al HE-5 WO IR IR TT 5 A A ) 4 S5 A0 . Aimbire
AU ARGE RRE R IOGIA T B I R AR S RE SR
HTNF-o 75 2, H D 997 S50 T it K A )
WEMHERE, RLEEE R RN, 400 mWIHOEIATT g
ST FRAIR TNF-o0 12838 HASCR LT 200 mW

IL-10 R 3 PEHT R AL R 1, X4 4 A 7 A A%
PO, 22k Th2 400 S E e i =, © e
— PR E B A0 A7 1] R YT 40 M R X B R E e o R
AR Z A B4 AR VE R, A2 B e e 3 il 4
Pk, RIS, & mT DAl B 5 2 R 4% 40 it PR 1)
A, AT 0 553 6 6 8 e e L ), R AR R, TL-10
AT LUAES CD4 + T 4745 (Tel ) 97742, R IS4y
GARESC N, oI A PN S 56 rh BE T o 28 RE P B e )
R ORHIRSE R, UC R R 4 I 3 R 4G i 2 4140 3%

W IL-10 &5 B BALFIEH 41,400 mW #O6IRIT 44
400 mW HOGIBYT T, L3 125 i 2 2020 3 W TL-10 1Y
FEIRIU R FE BT IR K, T 200 mW EOGIR
7 2L S5 I AL 250 O 1L-10 S R REA 2R
L HS UC XA iR 2R G X, £
400 mW IO FRAREUR 7 F0E b 4 7 119
LA 25 VR, T 200 mW (L REREARE & 7,
JELVERCE YT R B Fig 4k, iR S 400 mW I RLEL
WY RN 22—, ARSI AFSE H1400 mW I IOCIR YT 1E
NG eFIEIE BN, nT G RIG Y 2%,

SZ,400 mW BRER AL B RO RE 8 A 850 XL
[1a) I8 T RS S Y UC K B PR 7, DT 3 4% 4
R, Bt 4 76 T, vl e R AR AE 2 O6IRYT UC
FEHE AT R 2 —

2 % X #

[1] Zhang HQ, Ding TT,Zhao JS, et al. Therapeutic effects of clostridium
butyricum on experimental colitis induced by oxazolone in rats. World J
Gastroenterol ,2009 ,15:1821-1828.

[2] Zheng CQ,Hu GZ,Zeng 7S, et al. Progress in searching for susceptibi-
lity gene for inflammatory bowel disease by positional cloning. World J
Gastroenterol ,2003,9 : 1646-1656.

[3] Boirivant M, Fuss IJ,Chu A et al. Oxazolone colitis :a murine model of
T helper cell type 2 colitis treatable with antibodies to interleukin 4. ]
Exp Med,1998,188:1929-1939.

[4] T%F, BRI XK E, 55 A0 SR T B a8 1 25
M. HAEBI A4, 1990,13:27-29.

[5] Kozanoglu E, Basaran S, Paydas S, et al. Efficacy of pneumatic com-
pression and low-level laser therapy in the treatment of postmastectomy
lymphedema: a randomized controlled trial. Clin Rehabil, 2009, 23 :
117-124.

[6] Maegawa Y,Itoh T, Hosokawa T,et al. Effects of near-infrared low-level
laser irradiation on microcirculation. Lasers Surg Med,2000,27.427-
437.

[7] Sanchez-Munoz F,Dominguez-Lopez A, Yamamoto-Furusho JK. Role of
cytokines in inflammatory bowel disease. World J Gastroenterol ,2008 ,
14.4280-4288.

[8] McCormack G,Moriarty D, 0’ Donoghue DP, et al. Tissue cytokine and
chemokine expression in inflammatory bowel disease. Inflamm Res,
2001,50:491-495.

(9] JA2%, mh  WhEESE. Btz PSR A RGN 5 1 S 30
WEE. BB BE 2005 ,32:735-736.

[10] Thsan FR. Low-level laser therapy accelerates collateral circulation and
enhances microcirculation. Photomed Laser Surg,2005,23 :289-294.

[11] Aimbire F,Albertini R, Pacheco MT, et al. Low-level laser therapy in-
duces dose-dependent reduction of TNFalpha levels in acute infla-
mmation. Photomed Laser Surg,2006,24:33-37.

[12] Rennick DM, Fort MM. Lessons from genetically engineered animal
models XII. TL-10-deficient (IL-107") mice and intestinal inflamma-
tion. Am J Physiol Gastrointest Liver Physiol ,2000,278 : G829-G833.

(&8 H#.2011-07-11)
(ARSCHHE A W)



	2011010 26
	2011010 27
	2011010 28
	2011010 29

