PRAFEAFFLORT AR PR

L #Hm

FHEA TR BN A EH G L RRBRA 2 A
EF R ERADEEZ £ 2 B3]-1 0y FF FF A

The Effects of Low-Level Laser Therapy on Recovery of
Neuropathic Pain and Neural Function -Possible
Involvement of HIF-1a in Rats with Chronic

Constriction Injury of the Sciatic Nerve

34 sk gk (Pei-Lin Chang)
i EH ¥ & # L (Yueh-Ling Heish, Ph.D.)

Poo® X K 100 & 7 ¢



%ﬂ@r[ r}y’F cmu-100-9842003-1

BRSSPI R iy Befies

AR TR e BIRB PR PN S R 25 00
1 T 2 SV R S'f-‘er/ﬁW

T - PR S B RS R . TR R RV R R ) ) (S
ST f @%ﬁv*@é R A e
I BRES

PO R

- SR [ Ol B I 2 YL M B [
%?EQJI"EEM'}%J/E'JO IR ER o || TS * i §§J

SR [UE A ) (08 DRI TR T 08 e S A
%\“wﬁww O AT A BRI O IS
IR R 5TZ K -

o IRIBEITMR A R o T ¢ ) bt (R (o R R rew?' .
TR i u IS S T AT N A - )
r,w@ﬁwwwﬁqus AR R RS

|
| _L

IR - e RS pUpIER o RS SRR gl 2 4 R Eﬁ'?{ﬁﬁﬁﬁi‘n 18]
R R T e I
T AR

PR fliE N 100 & 07 F| 28 |



ﬂW%%%ﬁmiﬂpzé

——

L E il 3

5]

PoILn R AR A LT R AR R 2 T I KR
RIS & O I | N R N e, B R al (R A LS
PE2 L2 B3R FFFF npghs « (PR SRy
RAEEAF G050 - o A BB FLRAF S

¢ &% %X K 100 # 6 * 8 P



TRERRE HRieRTHAEHLALH
éﬁf{lﬁﬁk%{i%gﬁ
XA B

P ARIHRAE TSN A A RS R
Pl BAP 48 o SEARAR 6 3 S B A ] - IR R B
B 6 0 R B KR A R A AR T B MR A K

3% 3C - The Effects of Low-Level Laser Therapy on
Recovery of Neuropathic Pain and Neural Function
-Possible Involvement of HIF-1a in Rats with Chronic
Constriction Injury of the Sciatic Nerve

AR SRR AN B B KB A
FHEB T RZBLEEY  BFRXEBEER R
e I = 3 0.

LRAET L 0 LL
PHERE joo £ 6 A 308



2+ 2
S

R GEEER LR S ML RECS B L e AL

FETE R AR B E R cBAFR AL WS 2 F A

AL R S Ap AT S LG E Y ATE B G R G SR PR 4 e
ERCRR RS IEEEES EAE

BRI 0 AR L PS5 ATl 2 AR A 24 R Bt E Rt
fRdb L EFies & kg RERAR > EFF A he Fa 2L o R MY TSN
FREV LG GEHRenat > MG Ay ~ hf[2 2 § At ka2
BEDGOEFIONEF R AR e o RE RS N Bl 2 R
Aeehivd CRHMTEAR CHERCRRE Y FFEF O ALK
EARE PR OLAE A pEOoRAT LR L 07 F F R oo B
BT T EEF D R ERF S RF R KRR - S4B EEF A Y EEFfoE
Tl phandp HE B e
AFEHEF EAMR 2 LADRR LT AREE A GEEFRE L
PR R YRR Y PN CRESTEEEY -4 BT R

FAPEEFIRP ZE - GH O FRERFE AL H AL
;@ ‘,\gi\gi‘ﬁ.};\ﬁ,;}%‘%é \ﬁﬁg%ﬁ\%jﬁg—f?f};:}éon%{é‘gﬂt;:i\;ijé
AR AP RS R BRI PRI 2 AR A D L A RS R E

& ARG E Y B 0§ R E i o
BSRHANTAZ TP p ARG A E T B A e R R
EALFGDFEEF > AT I 2 e H BALLAT R ERF AL R T

flche & 8 % > B S e



PR 3B 1
B RAER e 3
R - - ST PTSTPS 6
RN FERP 7 s 21
RN B T R 22
B v e e e e e e e e ere e 35
% 1. Quantification of protein standard.. ...........ccccceeeveieeeeiceeieeeeeeee 31
# 2. Theresults of body weight in CL and CsL group..........cccceevvverieeenenn. 52
#..3. Theresults of pain threshold in CL and CsL group. .......ccccceevvvevveuennee. 53
% 4. Theresultsof SFl in CL and CSL group ......cccceeeeveeeeeieeeceeeeeecee e 54
# 5. Theresultsof TFI in CL and CSL group.......ccccceeeeeeueeresereceereseeeeneans 55
% 6. Theresultsof PFl in CL and CSL group........ccueeeereeeeereeeeeeeeeceeeeeenenns 56
% 7. Theresults of SSI in CL and CSL group.......cccceeveveeveseeneseeseeee s 57
# 8. Theresults of levelsof TNF- ¢ assessed by EISA in each group........ 58
# 9. Theresults of levelsof IL-1 3 assessed by EISA in each group........... 59
# 10. Theresults of levels of BDNF assessed by EISA in each group......... 60

# 11. Theresults of levels of HIF-1 ¢ assessed by western blotting in each

[0 [0 o TSP PP PPRR 61
# 12.. Theresults of levels of INOS assessed by western blotting in each

[0 [0 TR TSR OPRR 62
# 13. Theresults of levels of COX-2 assessed by western blotting in each

[0 [0 TSP PP PPPR 63



%+ 14. Theresults of levels of p53 assessed by western blotting in each

[0 (0] | o TP RPN 64
% 15. The results of levels of VEGF assessed by western blotting in each

[0 [0 o PP 65

% 16. Theresults of levels of NGF assessed by western blotting in each

(001 o TR TP PP 66
i8] 1. The serial changes of body weight in each group.........cccccvvcviieeienee. 67
i8] 2. The serial changes of pain threshold in each group........cccoecvecivevennee. 68
i8] 3. The serial changes of SFIin each group........coceeceeveevee e 69
i8] 4. The seria changesof TFl ineach group. ........cccoveeveeneninnceceeeee 70
i8] 5. The serial changes of PFI in each group. .........cccoiveveenenninscesseesieee 71
i8] 6. The serial changes of SSI in each group........ccccccvveeeevievn e 72
B 7. The protein levelsof TNF- o by ELISA in each group...........cc.c....... 73
B 8. Theproteinlevelsof IL-1 5 by ELISAineach group.......cccccceevenen.e. 74
i8] 9 The protein levels of BDNF by ELISA in each group. .........ccceeeeiennee. 75
8] 10. Thelevelsof HIF-1a by Western blotting in each group. ................ 76
i8] 11. Thelevels of INOS by Western blotting in each group. ...........c......... 77
i8] 12. Thelevels of COX-2 by Western blotting in each group. .................. 78
i8] 13. Thelevels of p53 by Western blotting in each group. ........cccccceeneee. 79
i8] 14. Thelevels of VEGF by Western blotting in each group..................... 80
i8] 15. The levels of NGF by Western blotting in each group. ..........ccccvee... 81
i8] 16. The examplesin each group by H& E staining...........cceeevvceeeieeieeenee. 82

i8] 17. The examplesin each group by HIF-1 o immunohistochemistry ...... 83



i8] 18. The examplesin each group by iINOS immunohistochemistry. ......... 84

B8] 19. The examplesin each group by COX-2 immunohistochemistry........ 85
i8] 20. The examplesin each group by p53 immunohistochemistry.............. 86
B8] 21. The examplesin each group by ED1 immunohistochemistry............ 87
B8] 22. The examplesin each group by VEGF immunohistochemistry. ........ 88
i8] 23. The examplesin each group by NGF immunohistochemistry ........... 89
i8] 24. The examplesin each group by S100 immunohistochemistry ........... 90

i8] 25. The histogram and quantification of the results of H& E staining and
IMMUNONISLOCNEMISIIY ..ttt 91
i8] 26. The examplesin CsL and CL group by HIF-1« , ED1 double
IMMUNOFTUOIESCENE SEAINING. 1. ceeeeieirneeesiirsree et e e sae e e 92

Bl 27. The examplesin CsL and CL group by iNOS, ED1 double

IMMUNOFIUOIESCENt SEAINING. ... .eeeeeiteeiee e 95
CAREL TSR, . A0 . S < 2.7 A 98
s B IO R N e, 102
N B A i;k— .............................................................................................. 103

- R E RE - WA e, 114



¢ iR
FIF¥Rz &

PR GG F G N BEAEREERAR R fE A B Ao
P04 € R ERL FE S o Wi § 5ok (low level laser therapy, LLLT) % 4 i
POV L Fe G o et BRE 4 e A EOT G MRS Y FA S
22} E AR (1 Yo g ;Fﬁe;ki b Foek s T E K @;glei;:‘ﬁhg%? < % %]3 (hypoxia
inducible factor-1a, HIF-1a) e -2 % L i 42 ® = 377 £ B8 end & > 2 4 4 4% B4
S G A F LA E - R AP R T I R R A S Tﬁ‘fﬁ'ﬁéﬁ
i ehds 3~ H-5¢ (chronic constriction injury, CCIN#x 3414 (it § S0 % o ¥30 % 4 545§ o

SORILIER R R R MR e o

P3P

AP PR 50 RS LLLT £F A% FA S5 3157 iseA gt i 2 kR
WUELLLT &% @4 5ot L3 7 ;‘grj § 11K % 2% % F]1+ (hypoxia-inducible factor-1
alpha, HIF-1a) ~ &3¢ %L F]+ (tumor necrosis factora, TNF-o f= interleukin-18,IL-18) ~ — % it
% & = p&(inducible nitric oxide syntheses, iINOS) ~ % ¥ & f&(cyclooxygenase enzymes-2,
COX-2) ~ * Bz Fr+] 3-v (tumor suppressor protein pS3, p53) 2 E v 'wm?z el K & ff » L 3| %
Mg N F R A S 0 BV RaESY £ F]F & g 0 L 2 & F]3 (vascular endothelial growth
factor, VEGF),# 5 2 & F]+ (nerve growth factor, NGF)fr*g i {44 5 24 & F]+
(brain-derived neurotrophic factor, BDNF) 4-S100 2. % 3> & 838 CCl & 4= 2_ # it 1 4%4R o
¥oobo e i E R LLLT eha 3 4 3484 - £.F 5 # £ i% #f |4 (dose-dependent) sz %
Hitg 2

#-120 £ SD+ & iz 5 CCI+ jiv ~ B2 CCl =+ jir(sham-operated CCI, sSCCI) ~ LLLT 4 »
3 B4 LLLT (sham-operated LLLT)%g# 4 b2 » T 32— ik o R g 2L (T4 8
(subgroup) = Fl#t > A F s (£ 12 )4eT (1) CCIE & LLLT 2= (CL group) @ #

®F A FCCl+LLLT/a % — ¥ (n=10) » 3 ¥ (n=10)% = ir (n=10); (2) CCI= jiFezsLLLT &



(CsL group) : A& 2 & = CCl+sLLLT/s% - ¥ (n=10) ~ = ¥ (n=10)2 = ¥ (n=10); (3)
SCCI+ 22 LLLT %= (sCL group) : & 3% £ & =sCCl + LLLT/»% - ¥ (n=10) ~ = i¥(n=10)
= i (n=10);% (4) SCCI+ jiseasLLLT %= (sCsL group): » £ & =sCCl +SLLLT/5% -
#(n=10) ~ A ¥ (n=10)% = & (n=10) - 12 2 660-nm Ga-Al-As <3 T 5 > &5
(output power) % 30 MW f & ek F A4 SE i F 2 BT 60 )0 23t i £ B & (energy
densitie) & 9J/cm? > i F B HF— i ~ S Ffez F o N g I * RF T A PIRE S A KA
# 3p % (sciatic function index, SFI) ~ 5&4¢ 35 7 & 4p fic(tibial function index, TFI) ~ #£4¢ k5 4
i 4p #c(peroneal function index, PFI)2 & 4 4 53 fi 4p 1% (sciatic static index, SSI) ~ J2 5%
“» B 44 A fg ~ 47 (histopathological examination)~ f% % 5if & 4. & & ¥t | (ELISA)fod -
gL & ;2 (Western blot) » %25 LLLT 52K st % o
25
AP HREET ACCIH S G B LLLTE S A SR ER A B & 254 5o
% 3p %< SFI~ TFI1~ PRI~ SSI (CL vs. CsL: P<0.05) - LLLT 7= ¥ 12 %% M HIF-1a~ TNF-a ~
IL-18 ~ iINOS ~ COX-2 ~ p53 % E v ’m*z thiff K3t ff (CLvs. CsL: P<0.05) » i &g ¥ e 4
+ F]+ VEGF, NGF, 4~ BDNF 74 & % 4! S hgg 4 = (CLvs. CsL: P<0.05) - ¥
LLLT $43tigut 28 & %13 2 4 £ F|F e a2 > & @ # £ & if 1+ (dose-dependent)

sz % (P>0.05) °

w CCl# 545 % & > LLLT # »2*% i< HIF-1a ~ TNF-a ~ IL-1B ~ INOS ~ COX-2 ~ p53 #
E vilim i cniff B B fE o Rad R A g }J%I“’Ii g g T iag 4 £ F)3 VEGF NGF,

4o BDNF & 8 2 HEEH ShEH 4 & 0 RE 5l a0 B IRdh gk o

WAEF I TSR MR R AR W SRR AR R S g

v~ Foan AR~ MF S Fl -la



Abstract

Background

Peripheral nerve injury may induce nerve inflammation and neuropathic pain,and these
phenomena not only cause physical and psychological discomfort of patients, but may also
indirectly affect their quality of life. Low-energy laser treatment (low level laser therapy, LLLT)
is often used to reduce pain, inflammation, wound healing and to help accelerate tissue
regeneration, but the literatures and studies concerned about the therapeutic effects on the
peripheral nerve injury and the molecular biological mechanism of LLLT were very few. In
addition, in recent years, many researches explored that hypoxia inducible factor-1a (HIF-1a)
involves in the process of inflammation, but its role and mechanism in regulation of peripheral
nerve injury-induced inflammation was still not clear. Therefore, the animal model of sciatic
chronic constriction injury (CCI) was used in this study for investigating the effects of LLLT

on neuropathic pain and functional recovery.

Purpose

The purposes of this study were to assess the suppressive effects of LLLT on nerve
function, accumulation of hypoxia-inducible factor-1 alpha (HIF-1a), proinflammatory
cytokines interleukin-1p (IL-1p), tumor necrosis factora (TNF-a) , inducible nitric oxide
syntheses (iNOS), cyclooxygenase enzymes-2 (COX-2), tumor suppressor protein p53 (p53)
and macrophages for controlling neuropathic pain after peripheral injury. Moreover, the effects
of LLLT on activation of vascular endothelial growth factor (VEGF), nerve growth factor
(NGF), brain-derived neurotrophic factor (BDNF) and repair of injured myelin sheath for

promoting functional recovery were also assessed in CCl model.



Methods

Totally 120 rats were divided randomly into four groups based on the surgical procedure
of CCI (operated VS sham-operated) and the treatment (LLLT VS sham-operated LLLT).Each
group was further divided into three subgroups according to the duration of LLLT treatment.
The experimental groups in this study included (1) CCI + LLLT (CL group) included the
1-week (n=10), 2-week (n=10) and 3-week (n=10) of LLLT; (2) CCI+ sLLLT (CsL group)
included the 1-week (n=10), 2-week (n=10) and 3-week (n=10) of SLLLT; (3) sCCI + LLLT
(sCL group) included the 1-week (n=10), 2-week (n=10) and 3-week (n=10) of LLLT;(4) sCCI
+ SLLLT(sCsL group) : included the 1-week (n=10), 2-week (n=10) and 3-week (n=10) of
SLLLT. Seven days after surgery, animals started using the continuous 660-nm Ga-Al-As
diode laser, and the output power of the laser irradiation was 30 mW per session with
irradiation time for 60 sec/ per spot. The energy densities were 9 J/cm?. Effects of LLLT in
CCl animals were determined by the measurements of mechanical pain threshold, sciatic
function index, (SFI), tibial function index (TFI), peroneal function index (PFI), sciatic static
index (SSI), histopathological and immunohistochemical examination, ELISA and Western
blot analysis.

Histopathological and immunological assessements included accumulation of
hypoxia-inducible factor-1 alpha (HIF-1a), proinflammatory cytokines interleukin-1p (IL-1p),
tumor necrosis factora (TNF-a), inducible nitric oxide syntheses (iNOS), cyclooxygenase
enzymes-2 (COX-2), tumor suppressor protein p53 (p53) and macrophages for controlling
neuropathic pain.

Results

Our results demonstrated that LLLT significantly improved mechanical pain threshold,
sciatic functional index SFI, TFI, PFI, SSI (CL vs. CsL: P <0.05) after CCI. LLLT can also
significantly reduce overexpressions of HIF-1a, TNF-a, IL-1pB, iNOS, COX-2, p53, and the

excessive macrophage accumulation (CL vs. CsL: P <0.05), and significantly promote the
4



amounts of VEGF, NGF, and BDNF and myelin sheath (CL vs. CsL: P <0.05). But there was
no significant differences among 1-, 2- and 3-week of LLLT on the expression of these protein

factors (P>0.05).

Conclusions
After CCI nerve injury, LLLT can reduce neuropathic pain by suppressing the HIF-1a,
TNF-a, IL-1B, iNOS, COX-2, p53 accumulation and macrophages infiltration and promote

functional recovery by increasing the amounts of VEGF, NGF, BDNF and myelin sheath.

Key word: Low level laser therapy, Chronic constriction injury, Neuropathic pain,
Inflammation, Pain threshold, sciatic nerve function, Functional recovery, Hypoxia inducible

factor-1a
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¥ 40 Kop % (peripheral neuropathy) £4p ¥ 40 5k el plei A5 E A
@ un R A U 2 A GBIk (Jegyi et dl., 2011; Khajavi and
Lupski, 2008) - — £ ¥ A 535 » # B IHGARFRARELEF &2 >
P REIUE B K d A Sl 0 A D SRR AR o A A
GRHFOR TG B AL S ¥ LG I RBE R P ARAER LR
P > AR B S FOREA Som R 2 ¥ A4 0 i (Hashimoto et al.,

2008; Valsecchi et d., 2011) -

1L 3 EHERHB2AHLRAERR

P m LR 7 (neuropathic pain)&_% 4! . S % - fa gk (Valsecchi et
a., 2011; White and Miller, 2010) - #¢ g 3478 53 i 2 38 F iy - ¥ 8
WHLEPEREY AR g A [ A AR G LT RS T A4 SIS G
PALE A EE A T 0 4 g3 4pd L %48 (Gilron, 2006) -

#»iﬂ%aﬁﬁ&u@ﬁﬁ%i{ﬂéﬁpﬁmmﬁwﬁﬁmmmmﬂ
Ap-efferent) A & B S M s QTR T 0 @ S g B A 5 i TR
(hypersensitivity) - ¥ — = & > ¥ ChEE 4 & (unmyelinated C-afferents)#] ¢ 4t
% ek f Tl (nociceptive polymodal stimuli)#775 i > izt flgce 54 ~ o it
PRI rFF > ad SRR A 208 - ENSHR 2B VR
(hyperalgesia and allodynia)(Khgavi and Lupski, 2008; Sato et al., 2008) -

HHEA T ¥y FEIER R R BN F Baate A S
Bl fG 5 G 2 % 4 (polymodal nociceptor) > 77 i & & # % % (noci ceptor
receptor) » H w48 3 FELOF PRA S8 o FRRABEX B PP T

1k T A SR d B (neuropeptides) A = A 5 e R i (neurogenic

6



inflammation) ; A % #£° R4 Wi i @ (glutamate) 25 = JF 0 4 ¢ & ¢
WL ¢FF M A B G T EA4 (mediators) » 3 4rcalcitonin gene-related
peptide ~ substance P ~ neurokinin A 12 % somatostatin (Khajavi and Lupski, 2008; Ma,
2003; Ma and Quirion, 2008) & # (a2 Psde B > W@ ¥ EF IR GBI BB o
e g R R R TSR R A G TR §ERT RS R
7 * ¥ ac(hyperalgesia) 2 £ # 7  (allodynia) . % - &8 3R % ﬁﬂiﬂkfjfc@&ﬁ Lo
7 (chronic inflammatory pain) # ¢ 5 5 32 {4 4 (neuropathic pain) &H i & %] %

(Jaggi et a., 2011; Suyama, 2004) -

2. B ERREE UL

3 (inflammation) £ ¢ & ¥ hi sk (£ ol 5 o 85 0 ke

RF@ A 2 ehidE 4] (Spulber and Schultzberg, 2010) v F 3 5 A 3 4p 2
Mo eng 2 SR K G Rk Bl o BN SR G i CRFAFE
T RUERE R G e e W R D A S X g AL kG A

B (BA ~fAAfflR) &4 ~ F X3 2 REHRENF AL F 0 B 230
2 REPEY 3 4-rX

h? A SR R A s D R e L A A SRR G 2 R

F¥PiE 0 g & o (Allan and Rothwell, 2003; Choi et al., 2009) - #7r § #

Fresd P g % 4 (ischemia) ~ ¥ (hypoxia) ~ #i 2 = ~ A 88 4 & PpR

3

:‘Q,fsméﬁﬁ%;%f,;rsg;éfwﬂam\;@ SN 3 S - R ek NG At U

F81 2 HA ST BT o

3 B M ERRE KIRE
AEFG g F U Tt = - flew g2 5@&.&5‘_3%‘&5'1'1?3? S o
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# ¥ 7k 3 (Dehne and Briing, 2009) > @ w R %72 L& LA K 735 27 0

g

SRR AT R FEMERE SN RO S EE LT L
-Jf'mj_f'_ f#—ﬁ/ﬁr% &,Loﬂﬁbdwﬁuﬁ%ﬁm,:\. Fe—j']""-";ﬁ.lﬁ(«i L_;?g 5?
FIE® 0 £ & vk 4 (Khgjavi and Lupski, 2008; Oka et al., 2007; Vangeison,

2008) -

S R A SRR RMMEE LY R EF RS HIF)$g e d

B F R akiRT o g3 MF % F1F  (hypoxiainducible factor-1 >
HIF-1) 2 & > k%% 7 kA& «nT §F (oxygen homeostasis) = #712 » FJ4g
e g E T HIFFLA 2 > v P o BT 2 8 b 0™ P e7+ > kid 1)
AP A3 T @A 2 EP4] 0 de D ow F ATS (angiogenesis) ~ iz A A
(erythropoiesis)~ § % pE# & ~pEj% (v *  (glycolysis) 48 F i 3#f (iron metabolism) -
w2 73 7% (cell survival) 2 7 = (cell survival or death) % (Greijer, 2004; Honma, 2004;

Oliver et a., 2009) -

“,$ 2t R E Y ARE% Y 0 G F g HIFL § ik~ F o
ARG 3T 58 EE Y A4 4 3 hE s(Dehne and Briine, 2009; Oliver et dl.,
2009; Olson and van der Vliet, 2011) o p v & 5 3% 5§k 2 A #HF 7 4p 1 > HIF-L
AR TIET € SR AR o Dlde Dos iR Atk g IR E m B
SR ~ A 5 W (Oka et a., 2007) 2 # e & (Dehne and Briine, 2009; Halterman,
1999; Wincewicz et a., 2007) » #7217 2 g & HIF-1 &7 Fe ch I % ¢ > $0f 0
TR b d o

HIF-1F1&% ek o > §320i@ 3 P ehd d o HIFLOZ REFLARET
(Stabilization) » & #ipme @ e § kR > REFA S LR DF §F T @ Fw
wE BRI E e e B FAFEARGET o HIF-LfE 2 8 ¢ Akatn > Bl @

HIF-1+ B34k timie @ > 515 wmoe g & = (Fraisl etal., 2009)  F]p* > HIF-1
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TR - R eEF S o B M 2 FLF RAF ST ST Mo
HIF-1¢ 7 74 B8 %t HIF-la fo HIF-1B & it HIF-11 & 7 54 § § &
ig 4 12 j7 (oxygen-dependent pathway)(Dehne and Briine, 2009; Papandreou et al.,
2006; Stroka, 2001) = &t ¥ ¥ F HH T o HIF-la ¢ 4> T4 ubiquitin 3¢ fF
Wyra o BF HIFla 39 €48 (2> 7 7 i Plwre i ? &2 HIF-1B %8 > 7]

8 19T P el i #oak b (Manolescu et al., 2000) o it B 4pF e A dfkR

5

T oo e ehi BB E (oxygen sensor) H- B E ik R B0 MF
P Bed A SRt eI o A BT H T R AL R ,T&T)Lfé HIF-1a
HEERE Y R dmie A 2 8 HIF-IB B4 a2 - BRESHIF-LF &8 2
fs £ BRI AT ks & i~ (hormoneresponse element, HRE) 2& » 4
F e p RA ¥ (target genes)# = o P RA TR A HIF-L Fit#4rm 2 4
fe* > & g {4 (angiogenesis: 4o : VEGF )(Tang, 2004) > ic & 3 (energy
metabolism) > = w 3k 4 = (erythropoiesis > 4= : EPO) » w2 3 2 {v 4 7 (cell
proliferation and viability » 4= : BNIP3{rbcl2)(Yang et a., 2009) & = ¢ &7 45
(vasomotor control > 4 :iNOS) frim*s /&= (apoptosis: 4=:p53)(Haterman, 1999) -

HIF-1a & i+ ‘2% 7§ § ik #f A4 /= (oxygen-dependent pathway) ¢t - » ¥ i
d 2L ¥ F ik 4F ehik [T (oxygen-independent pathway)(Richard, 2000; Taylor, 2008)
bl B4 (stress) ~ 84F X F]+ (pro-inflammatory cytokines) ~ 4« (ischemia) ~ 3
£ (inflammation) ~ g % (infection) ~ - % it § (nitrogen oxide, NO) {r# i # &

]+ (other growth factors) (Oliver et a., 2009; Olson and van der Vliet, 2010) -

R AR GE T LA RER-E il

A R R A B Laga o - & B L RS (pro-inflammatory

cytokines) ¢ % & Ji(Allan and Rothwell, 2003; Cai, 2009; Dehne and Briine, 2009)



AEAHEF ARG E AN GOERRERFR FLF BEIIHRT b ip &
Kkl @ 2 e B wmie o &3 7 edf G5 e TR AT S o R
¥ oA A A 0 3 oA AR e 188 X (acute inflammation) sk A
ER S Nt R e R R X ECRE E K Tkl
MR EER > & R ehd g (0 “‘,% e IR 5 L)k 2 BRI A
TRz o F AP LA G AR EpE RN AR A A T AR R S
B & i 18 X (chronic inflammation) o & 48 % #THC 2 chd B e U T dmve
frEsmie 5 1 0 RPN BME PR YA Z pRRET A RER
FARe s BB dp M e R e 4w s R RT - % T HIFLT L R
WAL R AR AR 0 - M S PR FIS o e KRS - §
& = f= (nitric oxide syntheses, NOS)~7& ¥ & f=(cyclooxygenase enzymes, COX)

“ % Frf] 30 (tumor suppressor protein, pS3)F it fid K A A SRILAER R

s PRER LI o

1. &% % F3 (TNF-a. 4= IL-1p)

BERhE AHF R GFIAOFTEPRLAFE LS BALFE A WP
fHE A P A F]F R S A LR B R A F]F A LY SR
TEERDE T o AFUF ROFPRFEY o m AR N e A2 o AL
histamine ~ 5-hydroxytryptamine ~ bradykinin... & ¢ A% it o &7 kehprdp » € fic
7. i5&_prostaglandins ~ lipoxygenase products f= pro-inflammatory cytokines(Allan,
2000; Matsui et al., 2009; Spulber and Schultzberg, 2010; Vessillier et al., 2005)
Pro-inflammatory  cytokines * 12 tumor necrosis factor o (TNF-a)
interleukin-1B(IL-1B) B ¥ A fic 2 A 24 o 7 13 & g 4L 588 L F pehE vl o7
Bt FHR-BPRFEF AW F A TASF LAY TAES R Y
A @G T o LER flge s~ A4 fos i (Norman et al., 2009;
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http://zh.wikipedia.org/wiki/COX�

Sabsovich et a., 2008) -

RHpATHD b2 S G e ¥ 2R TNFafrIL-18
& I E € ~ & i 4 (Ignatowski, 1999; Leung; Martucci et al., 2008;
Norman et al., 2009) » %22 % ¥ F & > 3 & { £ # g8 (Allan,
2000; Norman et al., 2009) o #7120 2 7 ¥ 12 aig A 457 TNF-o fo 1L-1B

R R LR SRS LEE g £

2.-FF eApE
NOS f# f#p - i34 ¥k > f 7% 4 2 pt (Argining)® h § R+ >
b FF (O 2w yfet 17 o ¢4 AR S PpaiE (NADPH) »

% iekes = Pipk (FAD) % A E Pk (FMN)~ st o % 2 2 & 2 4 i (BH4)

F_L
w

g3 AR B T 0 &2 - F 14§ (nitric oxide, NO) - NOS¥ 12 %22 4 & fFF cig 3 ~

X

AHBE AR ARA L F Y s G AR o g e e R PR

F_*

APFRINE A NO 122 T end FAS AR FL § o b S B X T
2 Agp g LR hos § o2 pkdp o {17 NOSedrl Al (NOSinhibitors) =
seenzc 4 A i (Labudaet al., 2006; Martucci et al., 2008) ~ 3 ~p 2 i e & (De Alba
et al., 2006) -

F e fEEEONOR & 2 = T R R A R - 5§ £ = (neurona NOS,
NNOSor NOSL) ~ 3% %43]- % i+ § £ 2% (inducible NOS,iNOSor NOS2) ~ jr &
A]- § i+ § £ 4% (endothelial NOS, eNOSor NOS3) fri #3] - § it § & s
(CNOS)(Choi, 1993)  NNOSTe# 5t ¢ fgid = s % 2 % Flid o k% » 3 24 5
) A 2NO £ ¥ 20 dnte WA & RS S > INOSHYE {4 § k4 B 1 i
NPA (N-propyl-L-argining) #:%4f- 7-nitroindazole Frf] -eNOSH| i®#* ** w5 p >
A2 NOKt2e4 & o F 7 it (Chen, 2008) » .47 Jr 2 5097 @ [l eninie 2 22 fm oz

1B AR TS o INOSH|® — § it F chF B4 (Fd &) 28 Bl
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http://zh.wikipedia.org/wiki/%E7%B2%BE%E6%B0%A8%E9%85%B8�
http://zh.wikipedia.org/wiki/%E6%B0%AE�
http://zh.wikipedia.org/wiki/%E6%B0%A7%E6%B0%A3�
http://zh.wikipedia.org/w/index.php?title=%E8%8F%B8%E9%86%AF%E8%83%BA%E8%85%BA%E5%98%8C%E5%91%A4%E4%BA%8C%E6%A0%B8%E9%85%B8%E7%A3%B7%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/w/index.php?title=%E9%BB%83%E7%B4%A0%E8%85%BA%E5%98%8C%E5%91%A4%E4%BA%8C%E6%A0%B8%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/w/index.php?title=%E9%BB%83%E7%B4%A0%E8%85%BA%E5%98%8C%E5%91%A4%E4%BA%8C%E6%A0%B8%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/w/index.php?title=%E9%BB%83%E7%B4%A0%E8%85%BA%E5%98%8C%E5%91%A4%E4%BA%8C%E6%A0%B8%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/w/index.php?title=%E9%BB%83%E7%B4%A0%E5%96%AE%E6%A0%B8%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/w/index.php?title=%E5%8E%9F%E8%A1%80%E7%B4%85%E7%B4%A0&action=edit&redlink=1�
http://zh.wikipedia.org/wiki/%E5%9B%9B%E6%B0%A2%E7%94%9F%E7%89%A9%E8%9D%B6%E5%91%A4�
http://zh.wikipedia.org/wiki/%E4%B8%80%E6%B0%A7%E5%8C%96%E6%B0%AE�
http://zh.wikipedia.org/wiki/%E4%B8%AD%E6%A8%9E%E7%A5%9E%E7%B6%93%E7%B3%BB%E7%B5%B1�
http://zh.wikipedia.org/wiki/%E5%91%A8%E5%9B%B4%E7%A5%9E%E7%BB%8F%E7%B3%BB%E7%BB%9F�
http://zh.wikipedia.org/wiki/%E7%B4%B0%E8%83%9E�
http://en.wikipedia.org/wiki/N-propyl-L-arginine�
http://en.wikipedia.org/wiki/7-Nitroindazole�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1�
http://zh.wikipedia.org/wiki/%E9%AB%98%E5%9F%BA%E6%B0%8F%E9%AB%94�
http://zh.wikipedia.org/wiki/%E8%87%AA%E7%94%B1%E5%9F%BA�
http://zh.wikipedia.org/wiki/%E5%B7%A8%E5%99%AC%E7%B4%B0%E8%83%9E�

B d kAL P 4 m R (Olson and van der VIiet)2010 © v 7% 73 et i Bk
Moopoo HEHEAINOST o0 v R Alwie X B T RS 1S A B A o AT
“d deh- § L § BB S 6 s (MacNaul, 1993) -

F 5 ehe 1]?%#%4 P F L F BT > B INOS £ & s e
INOS=~ i3 ¥ a4k 2 s F]F F H 7 75 14 401 COX-2fw NF-kB... % (Serbina, 2003;

Surh, 2001; Yamasaki, 1998; Zoppo, 2000) -

3. ®ZFLpE

T 3 & p#(Cyclooxygenase enzymes, COX)& - fi fis » £ f F &+ £ & 0
Pk HIPRE REDEAF T F PMERLIEBIEA 4G B S
%o §F0 kY EpF o 4w ik (arachidonic acid © ~ fw-6 % 7 & frry
fd) ~ &4 % % prostaglandin E; ~ prostaglandin F,, # thromboxane% - #= 3 T 4p &
g et b o FIRG < £ COX3 f(Albertini et al., 2007; Amaya et al., 2009,
Durrenberger, 2004) - #r#|COX & 4 p* » ﬁ‘%? VLRSS LR R R F K B
fa?bﬂﬁf}éﬁh’s& ¥ % 4= (Non-Steroid Anti-Inflammatory Drug, NSAIDs) 1%
BT o 2P o COX-2E- B F#PF > b2 Sl ¥ OB AL #il &
WiElt Eegiwre &2 # et o 254 W w s (Durrenberger et al., 2006) © - 4
il e it ehCOX-2 3% & M Fug L2 > 4o & aspirin ~ ibuprofen ~ rofecoxib ~ celecoxib
fretoricoxib » B W BB A chi * A SR R Gk R 2 Fud 2% (Zhao, 2007) -

Fdnd o adl G450 G onficst b COX-2 ¢ + 2 ehd 3 (Amaya et a., 2009,
Durrenberger, 2004; Ma, 2008) > %-£2 24 7% i A2 o @ f|* COX-2 ¥r|# » ¥ 11
F DG Al A G4 G 8 ATl A gk gf (Suyama, 2004; Yaksh, 2001; Zhao

al., 2007) -
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http://zh.wikipedia.org/wiki/%E5%85%8D%E7%96%AB%E7%B3%BB%E7%B5%B1�
http://zh.wikipedia.org/wiki/%E7%97%85%E5%8E%9F%E9%AB%94�
http://zh.wikipedia.org/wiki/%E5%BF%83%E8%A1%80%E7%AE%A1%E7%B3%BB%E7%B5%B1�
http://zh.wikipedia.org/wiki/%E5%BF%83%E8%A1%80%E7%AE%A1%E7%B3%BB%E7%B5%B1�
http://zh.wikipedia.org/wiki/%E5%BF%83%E8%A1%80%E7%AE%A1%E7%B3%BB%E7%B5%B1�
http://zh.wikipedia.org/wiki/COX�
http://zh.wikipedia.org/wiki/%E9%85%B6�
http://zh.wikipedia.org/wiki/%E6%BF%80%E7%B4%A0�
http://zh.wikipedia.org/wiki/%E5%89%8D%E5%88%97%E8%85%BA%E7%B4%A0�
http://zh.wikipedia.org/w/index.php?title=%E8%8A%B1%E7%94%9F%E5%9B%9B%E7%83%AF%E9%85%B8&action=edit&redlink=1�
http://zh.wikipedia.org/wiki/%E9%9D%9E%E7%94%BE%E4%BD%93%E6%8A%97%E7%82%8E%E8%8D%AF�
http://zh.wikipedia.org/w/index.php?title=%E8%AA%98%E5%B0%8E%E9%85%B6&action=edit&redlink=1�
http://zh.wikipedia.org/wiki/%E5%B7%A8%E5%99%AC%E7%B4%B0%E8%83%9E�

4. FEgird| e

P53 & 4] v (tumor suppressor protein p53, p53) ¢ HAh 3t A #F A F ke
2 TPE34L %] - pB3& 4k 3% 5 2 I PR 4 2)50a e BBk > @ X lmre = o &
15 CDNAFF G ~ % eb sk ~ bkt ~ % 4 4 (hydrogen peroxide) it 5 4+ B
flge~ ¥ ©/R4 (oxidative stress) ~ /% /R4 (osmotic stress) ~ $1#E+% 1 fedd £
(nucleotide depletion) (Eun; Liang et a., 2009; Wincewicz et a., 2007)

Pa g 5T a8 WARY 4§ SR AR o blho iR RIEM L
B & L fead 58 W (Eun; Eun et al., 2010; Holtkamp, 2007; Mawrin et al., 2002) - 7]

pooo pE3EE WA IF AR LR A > T REAE LS K-

NLSCRE: LS L Zp Lo BRI E AT
L 2 gpPRLLTS
= ¥ p A2 & F]F  (vascular endothelia growth factor, VEGF) » & 7 #£ 5 v ¢
i % F]+  (vascular permeability factor) » ¥ 2 58n § P L dwie s A~ 2 K frn
Bhid F et VEGF £t gp A B3 FR M2 R FF
(endothelial cell-specific mitogen and angiogenic factor) » %2 4 %8s ¥ p A fw¥e £
w0 A F- T8 o VEGF X% (VEGF-receptor » f§ #2VEGF-R) » % 5 % ¥
7 VEGF &£ X 8% & > Flm s re ) chpt g pajpcps (tyrosinekinase) » fcd» ™ %
wie D B 0 kA G ATPRE 2 K~ S E o g AT (angiogenesis) ¢
FEER N AR AT G A SRR 2 g
(Carmeliet and Storkebaum, 2002; Murakami et al., 2006; Tavakkoly-Bazzaz et al.,
2010) - 7 % T VEGF $&sf e ffesfeann g2 Ry A FL
2 e gk (Kirchmar et a., 2007; Lin et al., 2010; Schratzberger,

2000) -
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http://zh.wikipedia.org/wiki/%E5%9F%BA%E5%9B%A0%E7%B5%84�
http://zh.wikipedia.org/wiki/%E5%9F%BA%E5%9B%A0%E7%B5%84�
http://zh.wikipedia.org/wiki/%E6%B0%A7%E5%8C%96%E5%A3%93%E5%8A%9B�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1�
http://zh.wikipedia.org/wiki/%E7%B4%B0%E8%83%9E�
http://zh.wikipedia.org/w/index.php?title=%E7%89%B9%E7%95%B0%E6%80%A7&action=edit&redlink=1�
http://zh.wikipedia.org/wiki/%E7%94%9F%E9%95%BF%E5%9B%A0%E5%AD%90�
http://zh.wikipedia.org/wiki/%E5%8F%97%E4%BD%93�
http://zh.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1%E6%96%B0%E7%94%9F�

2. #¥2 R FF

A v % 1 (neuronal plasticity) =07 = 224 (& ¥ % %]+ (neurotrophin
factors) 7 &7 cff % > H ¢ 2 - T EA 54 & F]F (Nerve growth factor,
NGF)(Diamond, 1992; Semraet a., 2009) - NGFEA4! ‘54 £ & F 4 > (€% {3 &_
FEA Ghe dog FR LR v AR X kR SNGF § NGFrizx B3 4p

L pE s g Erde - ki Rend VR o B A S e & R NGFHm e 4 £
(Diamond, 1992) - % :EELE 2 4% » % 5 A £ 40 INGF§ 2 Mt & v
BER e A R A o blde gAY ﬁ’)}% # {4 5 % (Smeyneet al., 1994;
Sunetal., 2009)-NGF7 e ¥ risf 3| s b 4 55k seei@ it 8% 50 3 7 7% #EP,NGF
ot ¥ A gt o f s 1R & 0 E B IGER 2 k% (Calza, 2001; Li e

al., 2010; Sun et ., 2009) -

3. "gikiEAH BEL FF

i & A B MR b 5 oA & (Zhao, 2003) - BDNF e # & 4 5 & 4 o F# A5

ety AT v g FIB ARG G 5 A4 F(Vogdineta., 2006) - fliEAT

*

g G ade 46 RS i 2 Ko i (Geremia, 2010; Liang et d., 2010) > ~ € %
gran peqd Mok g (Herradon et al., 2007; Marcol et al., 2007; Obata and Noguchi,

2006)  fAY &k Fuend) = Rrepd (5 ani 42(neurogenesis) ¥ 0 @ BDNFE_ 4 i'
* 5P 45— 3 F]5 (Eberhardt et al., 2006) - Fp+ - BDNF i it 558 £ ¢ 4 4>

AR £ & nd J (Vogeinetd., 2006) -

I~ MRy EHERRDIR
L EFick
Pk b Qprﬁ%j%zé*%%;%j%zé SR e N DR
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http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fCardiovascular_diseases�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fCardiovascular_diseases�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fCardiovascular_diseases�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fNervous_system�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fCentral_nervous_system�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fSynapse�
http://66.163.168.225/babelfish/translate_url_content?.intl=tw&lp=en_zt&trurl=http%3a%2f%2fen.wikipedia.org%2fwiki%2fNeurogenesis�

# e chpug WAk ehE# $e 5% (De Alba et al., 2006; Labuda et al., 2006; Zhao et
al., 2007) > ipde i ic R AR 4 P EBLAY Lo & e E AT & AR

R R BAATR M & IR L @y Preni®d At % ézé ;};3;& voars g g i
FILIEA G o B 2 R F A (antidepressants) > Fg $ 4] (anticonvulsants) -
EH M 5 F& £ s jade A (selective serotonin reuptake inhibitors) » i f ok

) (narcotic analgesics) » 785 (opioids) > 24 Ff% 5 ey L # (NSAIDS) fo-

B F it B 3RIR i b chZE R (topical agents) o 4r: FktE  (capsaicin) o4kt 7
Jrf% A (lidocaine) -

BB LR T LA S R A S s e f A B N e LR
AL Tt § 27 L F o HI LR %S & (physical modality)- ¢

> HEGE g Bs 5% (adjuncts therapy) o 4o b 0 { B4R FIIA R o T
BT * I enindy > 340 #T T E R & FAE BB A AR T F] S hip o > 3t

RS IR 2 L LU

2. FRickFF iR

AEFILRT A Gk R S LG 2 A S ARG A Sl
Fef iR Al LT koA M XL RF S A EAGTH AR
rpp S EER MR 2 N B AR m A R AR d 2 7 i
B 2@ R DM 0 B2 e 0 B e AR L e
R X! W A g o T

ARpKINe FREIoR AT IR ER R - H# R EFD 2

FFPERT - Pm - LR - BR T RfrRIAL 2 EF3FFTHEFTT G
seenpr gl 545§ 2 4 5B 4 (Lorenzini et al., 2010) o @ i % & & o Maw F 5
B (Low level laser therapy > LLLT) % AL * kinigd G4p % ke (Baxter, 1991,

Chen, 2008; Chen, 2005) > e _H ;ﬁd AIHIFL s R 7 80w o 9700 A7 %
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GAFILLLT S & 0o 3405 518 cnHIF-L 3aAf o %% K% 4 S % op

A TR E g 2 e

=y

CE IR A R SRR T B
10T ST B

T A G 3B BB IS DT R S IRDKIReD Ml
o B SR LE - ¢ kb P H- 2o A GG 4§ 632nm $] 1000 nm
(FR 8 7Rkt k) KRR R 2 G TRk o M St T R

WAl A F LAMAML KA T HE I EREE R A T

o

B2k # ”'ﬁ’ﬁ?l A EOE R oA ST ﬁ_ﬁ;ﬁﬂ!fr?ﬁﬁﬂfﬁiﬁﬂiﬂ?ﬁ& vhel g R
LG Senf W G-dF-F L T S oo

d AT SHg BT A BT B R LRBAL S D R

‘_

B oA R T B A A el s ;? SRR FaFE »‘+_k7,1g/$ iy mteﬁ«k B ¥
S B B AR S KA F R S A LA T AR
BAREr o T K BB A 5mMW T 100mW 2 B e 9 0 LLLT &% A1
YR B S e JE (R AR S L A SR i L R
Jo o T LRS- e ﬁﬂ,fs_ﬂ_.?%z:fﬁf%(Chm, 2008) -

B F ke enT # RS S o R S BIEE A 4 e s juk
e AN BER AT h- fEA E A B R s ek S
e e siZa k&R o bldet g A&~ wid F - 4 1 (chromophores) {r
ko HE RIS F S G R P e R T e S F S S K kg
AR MR TR LTS A LR DN B R AN T R
AERALEK ARATRA L DL LR RAR KRR T HHE L R

ARG B rOR K RS E] SRES A (Jom) -
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Energy density (Jcm?) = Power density (W/cm2) x Time (sec)
= Probe output (W) + Areaof irradiation x Time (sec)
FEapdis LLLT fafem i@ * 1+ § ¥ 0 it B i A {ofh o &% i § hdl

E A E B R FR L ﬂ}“? 14RE S e s R g & s (Hagiwara,

2008) > #4c 4 B o $40 L B Az(Albertini et al., 2008) 0 & i chie sk E AT
BT TR AR B R EIE £ R4 T T R & A 2R 2 R

4 (Chen, 2008) -

2. B FHIcReF LB -ARZ GRS D

Flagd ki T ERG L P2 M BOF B §R2G e
#2 ¢ et 4 f(chromophores) ¢ LLLT “78 #f it sk ek 5 enf i » 430
SOUP BT FI o LLLT $420 £ 0§ 3 dhine foin 8§ R ehE ik (Aimbire,
2005) > @ i ¥ A P ie e foin R BIRR S ] o

TEET U A i R frerE M Prdl g T iR R e o Rlwre ik
=@ o d F (opocrome) &7 BEFF A AT i TooBimF ALY
i i B ek 4 (Giuliani etdl., 2009) e d £ § s psC oo F 4 %
et ) g foita § SR A 2 B o q*‘«kpﬁ«eli—_ TP 7 PF i M
T ot FHRPRIc S (Gidlian et dl, 2000) o LLLT 7 4e i e = Bipk o=
(adenosine triphosphate) f= NO &3 e > @ HEERE P A B TR ~ & R AR ot 5 18

Henrt i o BOFULF BE R AR (REFERENCE??) -

3 M FHRIDFAZTE LS B
LLLT 7 v 3ddimie Seenf@ T > Jhd 0 3F e SUR e b ndm g S ~ g

Ficdr g PR R TFRARYR > Aot - LEEY MR (ROS) A4S £
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F e g it dmie N AT AR kR 0 € FIT STI0R P s RO AT A
LA e FAR R B B £ F M F o R b e
Gk g RSk T REL Sy R o § IR G e B0 et p
@ FHEG LB e B E T E R e el i S e o ek
el 2 % Az (Fillipin, 2005) » 3 I H{ 4 AR E chd & 0 X H L 7R
% PGG2 {r# 7% % PGH2 i % & # 7% % PGI2- % 7|3 % PGI2 § 3 4c i § 4

sEfeiig L F kA 24 o fr COX-1-COX-2 #rd|+ chart io 214 47 iz (Albertini, 20074,

b; Rizzi, 2006) -

4. M T RISk E AR

LLLT ¥ G817 4F4+ ~ A3 frdodp 5 R8I R RO F 1L > » g0 7
Y3 S R R R R cLLLT 7 7 s igp vt A 4 0 58 g7 C- A
FHcgand it A B84 ARG g BEF Y v bR F Y
» eng, 75 (Albertini, 2007b) -

_\}"_—;

=N

P A G A S T R B R PR L € Ak3s
Eere s o a LLLT 70 3R Simoe g Rfed 4 0 3 240 R B 5 chied)
(Lorenzini etdl., 2010)  LLLT ¥ 4 ¢ #r4] Bradykinin » @ % < & 4§ fr i %
£~ BN S A E T R hiEr (Bortone, 2008) ¢ LLLT 75 7 12§ »cHi 4e

o PRdg o R g EA G S BESR g g n § i (Chavez, 2005) -

5. MR F ek B ERA E

Fref e § S LF WA S PR R s o LLLT P it =
- BRAPSEL G T Favck o F1E LLLT ¥ FlcH 4ovi? 3k~ B Pk fom
TakeEd 4 o § TR S B R e 1 @ F e R e B IR

4 £ F)F gl fe gk § o4 = (Agaiby, 2000; Yasukawa, 2007) -
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Foobo LLLT 7 @G aTene § chd & 0 pphs MUEp L e chd &0 @ 44
e L A4 e R U T £ SRR R R T A e
&;ﬁsi B 2 08 % (Hawkins, 2005; Yasukawa, 2007) » LLLT +# Rag g e me -
U fmRe s A e o E L wme e DNA & S AR T 0 Z 3T BedE R
4 F 4L e 2 £ FS (VEGF) frs @ e 4 £ %15 (FGF-2) (Chen,
2008; Fillipin, 2005) « gt » LLLT 7 13 4c § v 4L R {5 en36 4 3 B v — i § ok
EfriiteR B e e LB REGr AL GIIR 2R RBR DR § < <D

= SR E },%%mfn#ﬁ:-\ Animal models of peripheral neuropathy

ot Eake BFRENFS A pad SN E T AR %gzdw
HOEHIAER R IR o h ST RP el 14 “f‘fﬁh‘#? i #-5% (Chronic constriction
injury » CCI) fj*m‘i’j’ Leh—f8» £ AT AR CCl &4 3% K4£3 LLLT

j-—f‘;/\zd ’[351;4% [’}Kﬁgm _"g_fio

1 '&’b‘-j‘fﬁﬁ'fﬁﬁf? s
i 1988 £ d Bennett - Xie & x*éﬁ—*‘“ri 1 CCl ~ B d - &
B Mend - % 4 5op % (painful peripheral mononeuropathy )(Bennett, 1988)
CCl e AAZEM 7 T 5 B pA g L2 4 GR g ehd P BN o i3 B RG22 2.9
IR AL A TR 4R }_rimt?éds? enid o
i CCl £ jfd@ent &> fd (F(7 5 1 ¢ 2D — & fFwlauyp i > i
Flo R RG > m A2 &4 ARG o B i fr g et £ e

AR g’ﬁ%g% mﬁf’\-]"}ﬁrg ) P,Iﬁ{,ﬁ]\:f.:,ﬁlﬁ‘ |%rE cnds (T W gﬁ EEN%

e

Fc AR RA Y @i R va A 2 7 (Klasset d., 2005; Obata, 2004) -

. CCl #i58% > &5 % 5 515 - 23 3 s (thermal) 2 £ & 1]k
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(mechanical stimuli)® 51425 & i (hyperalgesia){= £ % # 7 (allodynia)(Wang et al.,

2010) > @ iR G EORE S NEFFHA B 24 c AEFERHA LG 0 AP B

o

PERETF S RAGIEGTIARA R A G RS LB 2L B i de

o ¢ M entkir 1 ¢ ¥ (Klasset al., 2005; Naik et al., 2006) -
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A& NN

F 5 HIF-lo ™ B 5805 L ehp A T2 A7 0 Fp o HIF-lo &5 e
T o E Rk o wApRA T 0 A EFRNHIFIL A B S
FiE AR AR L hd & o F R in o o LLLT £- f54 2 0§ ok
FoIWinR B o BV LG okt MR R PR R E bR RS T MR S G T
&2 A KFAF g nG o Flt o AR CClF 4 050 » 4734 LLLT
ook b A g iz G R A GHR G Ak 2 A L PR
LLLT % 7 12 % i HIF-la » TNF-a ~ IL-1B ~ HIF-1a ~ iNOS ~ COX-2 2 p53 ¢
B Y A AR K% A SR o ¥ d ie 2 7 VEGF ~ NGF f- BDNF

F B E > KREIEA Feprh i kAR o

i

[ —

B e

=% LLLT &% FA4 BRgL ATV M %%ﬁ % i HIF-1a, TNF-a, IL-1B, HIF-1a,

iINOS, COX-2 2 p53 e ff 12 "5 i 5¢ W K B2 A 57 o

’ 2

B en

N

i LLLT A% B4 op %t » £F 7 10 i VEGF, NGF {v BDNF 2 £ 3 » 1

iﬁ\@ CCI ﬁéi}’;’fy ¥ y;‘; 'r’i'}}"i@. °

’ 2

B en

w

2 LLLT &% 24 m % 1+ #90% K HIF-1a 2 TNF-o, IL-1p, HIF-1a, iNOS,
COX-2 % P53 it ff & Wit VEGF - NGF - BDNF 2 & » £.3 } #l £

(dose-dependent) e & -
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ANRHI 2
1 REbP kK
AR B  ApEp BATR A F PR S P A7 I & hSprague— Dawley
w44+ v 8 (CD®(SD) IGS BR, purchased from BioLASCO Taiwan Co., Ltd) » ¥
57~ > M E 2501 300 A& RFRELFRHRE S e aF R
B (22-24°C) > RRREAIE P 1200 R 120 o ¥ adE - E

B
Sl R B AR e e TG R BRIEATE I mlz:f“n?gé?—* Baskbf v

2. b L 2R
% A GG L 41208 Sprague—Dawley i< 6 BAEHE A 25
(Fig.1) © &4 A 5 Bfﬂ MG £ e (£ % 2, CCl,n=60) » & ¥ 4 ;?‘
SR B el (R£ 4] &, sCCl, n=60) -
GBI S SRR il FTR o 2w R Bk R ke fod F A w5
iﬁ MAp G L e > A ~LLLT & M LLLT (sham-operated LLLT, sLLLT)1
F(AW) ~ 2 (2QW) 2 3 (BW) o @ BE3sLLLT:% 58 5 AT 2 ¢ 4 3imends it
Fpt oo kY53 BCCIEF~ § ELLLTA » 2 SR PR > A Send e
(212 )4ec™
() CLgroup: &g & CCl+LLLT 5% - i& (n=10) ~ CCl + LLLT/5 % =
¥ (n=10)% CCl + LLLT;s% = i¥ (n=10)
(2) CsLgroup : A~ e f = = CClI+sSLLLT/s% - & (n=10) ~ CCl +sLLLT:5
# 3 % (n=10)% CCl +sLLLTi5% = iF (n=10)
(3) sSCL group: A 2 & =sCCl + LLLT &% - i (n=10) ~sCCI + LLLT/5 %
% % (n=10) % SCCl +LLLTiza% = @ (n=10)

(4) sCsL group : #» 2 f & =SCCl+SLLLT 5% - i (n=10) ~ sCCl +sLLLT
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isf— ¥ (n=10)% sCCl +sLLLTi5% = i (n=10)

3. g F A SR AL N AT B 4 4SS

CCl e 4 58 4_d (Bennett and Xie, 1988) & pri% &t o F s d 47 € £ 1L s

-

% 5. 4% chisofluran (AErrane, Baxter Healthcare of Puerto Rico, PR,) J+fs » & +

P 2 B A sendt s £ g L eE T EE A RS 0 S IO s

—Rr

Ao HIa 2 B oo * TAEERB LG - o8 hE T T e K
R e R g B LR R A S e AR D E T BB R o TS
Pl & A g enz A L (thesural, common peroneal and the tibianerves)4=gkts > &
LR A L L oA f1* 4/0 e black silk (Unik surgical sutures MFG.
CO., &) ™M e 1mm sngedt > 28t o B 2hensvanid o f {8 0 B-L jFig v * 4-0
2 30NB ShaIl w2 L R R R L KRR KSR S
B %“ﬁ?ﬁ"—,ﬂ-‘)ﬁ} & o SCCl £ jisfr il ey ¢ 5ifip e £ priiz > 2 7 4
Qe AT B R (T KRB APRE R D40 S MBS HH g 0w E

3 AR M AR A S5 A2

4. T Hick

I @?Piﬁi%] 2~k £ 660-nm4g-4e-4 Kt § 5 (Aculas-Am series,
Multi-channel LLLT system; Konftec Corporation, Taipei, Taiwan) iF 5 & =x § % =
o BH o AP 5T S EH (output of the equipment) # 214 Laser Check
Power Meter (Coherent, Santa Clara, CA, USA) it 71t o F L #-F 558 B 55
Wi A (S BT SRR R R R B 2 A iaf‘f’ﬁ“‘“ HEEE i R i

do g LR R BRT Mia o B L B AT 020m7 e F 82

~

=
=

LB

# £ (output power of the laser irradiation) = 30 MW 2 & — ZLEE 5460F) o o 7 btic £

% & (energy densities) % 9.0 JemPe @ SLLLT B bt 2o =] 2 | §02 49 e e
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5. BE K 75 Bl

WM R 7 L REE A" von Frey filament % £ (AnalgesiaMeter, [ITC
life Science Instruments, Woodland Hills, CA) §1ig% o/ & B3R > :&m 0 PIR R
B E T fRERRF BEAR e 50 RSP TR & liclE o ST R
FEOTRE OE B & HRREY ORRR PO AR T LR E b PR

'é‘T’l

TR AT ARRE RS TR R RIARDET PR § &

Il

=+ jtran (pre-) ~ £ jiFts - X (post-) ~ £ jris = % (7D post-) ~ ip g 16 — F(IW) ~
B 163 F(QW)rin B 18 = F QW) FF B8 (7 pI53 0 #73 RIB A TFF 9
TE BRI w R e

FRb e A0 RREPZ I SRS 57 (22cmE x22cm
% x133cmE ) B Ax adkz b (B0cm £ x40 cm %) & + «von Frey filament
§RIGE S 8 Benidgrgr A e b o BT iR oA g and B o BLRds e chid
e e B * dovon Frey filament shs #icd 1503 26 sode BN - = =CiRlE %
FTI A Fy o B enfs N egrE i R b Ry AR {kis > 2 2
WAz B jew s G0 g R alicdp ] AT el e BTG FFT S
AR ST 4 B B T8l T 5Hmist AJe o

6. L FAH G

PR EFAGNEE S GO ERE Pt {1 LA G gk
(sciatic function index, SFI) » &4¢ & 54 iy ip ¥c(tibial functionindex, TFI) - 54 g
# it 4p #c(peroneal function index, PFI)(Hare, 1992) % & 4 #¢ 5 ## fis 4p 1% (sciatic

static index, SSI )(Cobianchi, 2010) % & {7 4 47 % 3% o 2 & £ * H L7 3

(Walking track) = sV ig {7 > /R 5+ = 84cm £ x 85 Fehif » A5E P &
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BAEg v ¢ B 453

g
&
FU
!
e
i
3
T
4
[

- mAE T P 2 E R
PRt o Bl sNenplzEL w0 AR E A9 R Ad Y BAdky N R BIET
MG RETRBL 0 TE-X 9 B B2 R PIfS S BdR D BF  EAt i BB o
SHBRERR R AN FER e R R RD  EFRRFH 3 B e
PR A BRE RIS RS BRE > AW AT
()& e & A (printlength, PL); (2% - sy v & 3 § 7 o sh e & 2§
4 (toespread, TS); () % = mtE g ¥ & 3 5w v & 2 jEAE (intermediary
toe spread, I T) « 1354 4 S 4f i ey B2 5 > d FHHE) 2 T ¥ H(N)2 = &

<y (EPL, ETS, EIT, NPLNTS, NIT)» Wzt 5 4 = B » 4 % 5 ¢

(1) && & B#cie (Printlength factor, PLF) = (F S Rz R & B — & % ]2 &
ER;EFRZETER (B2 - ZMh%Y PRLE? S 250

(2) ekt E #icie (Toe spread factor, TSF) = (F &% ] % — Rt I % 7 Rt 2 §E3RE
—THRF-RI ST RZIERE)EFRF BT ST R - R
P Rde e AN )
(3)° ¥ fp|%rgt 2t B #c e (Intermediary toe spread factor, ITF) = (§ 2 ] % = &t %
Sr R PR -0 F RF RIS M2 RER) T Y RF DRI Y e B2 pEAE
(F - % PR E2 S BN )

Heip it B ® o0 T A5 8 SFICTFI PRI 2 SSle §dplick A i
O APFLdit m Alicf BAXK 24 S AXE > E5-100 &4 pF> 2P 5 5 £ >
T AT G ERERS o
o NG o
SFI=-38.3(PLF) + 109.5(TSF) + 13.3(ITF) - 8.8
TFI=-37.2(PLF) + 104.4(TSF) + 45.6(ITF) - 8.8
PFI= 174.9(PLF) + 80.3(TSF) - 13.4

SSI=101.3(TSF) - 54.03(PLF) - 9.5
25



7. mgher s

FoLA A g o e H U PBS ki ¥ 2 10% 485
(Mallinckrode chemicals, KY, USA) « H = 3 > 24 /| & » i& {7 %Kl o - f
g kA £ PBSX 30448 0 £i%i2> 0.85%NaCl 30 ~ 45> 17 k&
shiFp (TG1438G, ¥ % #8727, 59 3, 5% )> 4 w12 70%- 85%~ 95% -
100% > » %]z 15-~30~30% 30~ 48> H ¢ 70% ~ 100%5%&@#%55%%%?2
AR o TR R PH R E Aok BT e e g ARL R Sk AR

A

;¢ 100% xylene (XR-2250, TEDIA, OM, USA) > ) 30 4~ 4838 (77 = » & ¥ &)

>‘1\v

3t 1:1 (xylene/paraffin)iz iz » % 60°C ™ A2 45 4 45> £ 18 fik 2 3t 100% paraffin
WOE0CT AL 20 248 (M FEAF = ) oKL P AT B R AR T R R
2 (Tissue-Tek® TEC™ 5 Tissue Embedding Console System). 1 if e s> 5" i

Foo -l MO R ®o 2 2 % (QP-3268, Histo-Line Laboratories) » i v+ 4um
Al R R B I iR A kBB P 0 gk Gt 3t ¥ (Thremo Scientific, CA,

USA) > £ 11 45 CH K #-le s 2B 5 > R 2 B EREI LY+ o

8 HA2z2 ki d
:i»:fk:s.ﬂ_f%‘z*r P RAE 2 224 ¢ (hematoxylinand eosin, H&E) g (7
Bo B2 M-AumB R ehm gy Bl 60T fa ks 20 A b Kk 4o g el
3 k& _E_F‘« » 12 100% xylene (XR-2250, TEDIA, OM, USA) it 7% 2 % » =
= 54 4is 0 12 100% ~ 95% ~ 80% ~ 70% % 50% iy (TG1438G, # 7 14
FRaS, LP R, L) R EERRIFH L RE 144 EF 1ddH O
/fJE,E‘_fUP‘» s Y T g ki 0 £ 2 A % (Muto Pure ChemicalsCo, LTD) % 1
A4 071 ddH O g 3 F 08 2 05% P B R T30k ¢ A2 304) (Panres,
Barcelona, Spain) - 12 ddH,Of475 % & ¥ » 12 = &= (Muto Pure Chemicals Co, LTD)

AR LA s e @ fs kAR 95% & 100% FpE ROk 0 F S L A4 o e fS R
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_E‘_.f‘?%‘i 7 /Ma',nyIene}* LN ,_4:;,2 154is > Jo /ﬁﬁz,ﬂ?ﬁ' %18 » PR EC
# 0 &% 35 9 (Histokitt, Sondneim, Rhon, Germany) & 7 s 8k 4t 5 civds (F o %

A R Bpiicst (Axiolmager M1, ZEISS, Germany) ™ v i * B4R ik SL(AXio
Cam, ZEISS, Germany) - m 3+ 2% 400 & » B =< £ 200 mip #EB] 5 - & *
# s 47 & seColor Deconvolution 9.0 (Aperio Techologies, CA, USA)» ¥t s gt &
PG T AR A 4T o I B ¢ #7439 0 B3 5 A (strong positive) F &

AR I T AR A LR L ﬁmpa%‘rmz‘lﬁ‘ii

9. LB ERIFHRIZ
Medp e B A0 AR e Y B 4 4 iz (Immunohistochemistry stain, IHC) 4 i&
FRZ 222 4umE R hle s 2 o 3l 60CH; 8% 20 45> K4k fib
WL E RS R BT ORE R R D fo 2 (antigenretrieval)#: iF 5 #-pt ¥ 2k
»edFatrilogyf 2t B R A F e 53 15 4480 & & ¥ 4855 M3t F trilogyia
o TRE-Rk4cd T 90 & 0 9 30 4 42 PAPE %%?c.f@ﬁf%‘i = | %@ » J1* PBS/% %
FRES . A b A4E 20 o F kAl M2 iS4 (hydrogen peroxide
solution » Hp0,) FE#72idr B fd Fon chits o dbloshph ¥ 1 3% BF &3

910~ 48 ZIPBSHRFEES > R E ML 2t o LA AP R PR

% " power block (1 : 10, Biogenex, San Ramon, CA, USA) » 4r » i ik P e 3 +
TREFRE-FREYI0OA 48 R R ERY ARG fﬁ 5 eh

R ERT kit r BF uch- BFA k- APl A o AT A ehiEh ERY
e r B RRERA L E Y RE o S * 4o mouse monoclona anti-HIF-1a
antibody (1:200, Thermo, CA, USA) ¥ J&*t % ;8 2 & 3] F¥ ~ rabbit polyclonal
anti-iINOS antibody (1:200, Thermo CA, USA) f& & 4C ™ ¥ J& ~ rabbit polyclonal
anti-COX-2 antibody (1:200, Abbiotec, CA, USA) g & 4°C ™ £ fi » rabbit

polyclonal anti-VEGF antibody (1:200, Abbiotec, CA, USA) I & 4C T & J& ~rabbit
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polyclonal anti-p53 antibody (1:200, Cell signaling, CA, USA) 1% 4CT™ * & ~
rabbit monoclonal anti-S100 antibody (1:200, Epitomic, CA, USA) & 4C~ F &
4= mouse monoclonal anti-rat monocytes/macrophages (ED1) antibody (1:200,
Millipore, CA, USA) fr % 4CT ¥ Jis - {1 * PBSH ik ifit ek » 5 5244 2
Koo T KA Z & fA o H P L4 » biotinylated goat anti-mouse and goat
anti-rabbit 1gG secondary antibody (Jackson ImmunoResearch, PA, USA) it # 1]
pF > f 4c » streptavidin-horseradish peroxidase conjugate (Jackson ImmunoResearch,

PA, USA) 1 -] p¥ o 1% PBS/ it if i e

i

R EVENC AR VIES]

* 3, 3'-diaminobenzidine ( DAB, 0.2 mg/ml, Pierce, Rockford, IL, USA) » B F iz &

%\‘%ﬁ RLET, i 53 15 ~ 48 o PBS,F,,,;z,)E K F\q’—a,;\ 504 2=x o
@ {¢ £ F1* hematoxyliniz f£ & 3 4 (double stain) > 4* PBS/3 i i i e s &= 5

BABE 27 o Boih kA EiE 2 95%% 100%FH K 0 F 2 1A 4 o de (-l

7 /;;/E,nylene)‘ A s % ’—‘*«"X 1548 > 3= ,f]ﬁ:;.‘#; S » PR Ec L F

3 5 % (Histokitt, Sondneim, Rhon, Germany) it {7 34 & éids iF o -le g ¥ 3 g
i pcse (Axiolmager M1, ZEISS, Germany) ™ » i * e 4p % %(Axio Cam, ZEISS,

Germany) 13t 2% 400 & 0 B = ¢ R 200 mipHER] 2o 1 B ios 37k A
Color Deconvolution 9.0 (Aperio Techologies, CA, USA) %t .. F\Iﬁt g R (7 A
7 o 1% B R ? A1 e 7 dUE 58 & (strong positive) ~ & it % % JR(medium

pOSitive) ® 32 vt B3t 5 A gL B2 Fed £ o

10. LB FHRF 2

Mt gy B G % % 4 % (immunofluorescence staining , IFC) 1% i& 7
BB o S aAum B B inm ke B o B 60T HE 204 4B 0 K e i a0
2ARE EHO BT RER GO R & (antigen retrieval) s 1T o dgk B e~ e

W ertrilogy £ SxiE B B A& F Y w51 154 48 0 2 A% 4RiH M Etrilogyizi 0 &
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Rk #3200k » 9304 45 PAPL fhism s+ | = [f] » 1% PBS ikl
B & X542 o £ KAl p 4 MHiEF i 4 fF (hydrogen peroxide solution »
HoO,) fedrzidr B 44 devi enif® o Mgl B2 2 3% EF I & 3k 9104~
4 > =1 PBS3 R fg’- ,f%‘z P B ASS R 27 o L 2EF R I G Fpower
block (1: 10, Biogenex, San Ramon, CA, USA) > e » ihE ke~ [ ii § R £
#5 9104 48> .fE'f‘ b S '}piz;ﬁ I T RS T “Tﬁ SRR o & T KA
r»BE - BB k- B AT A TR ER o e R B
I A B ZE ot @ * 4o :rabbit monoclonal anti-HIF-1a antibody (1:200,
Santa Cruz, CA, USA) ¥ Ji*t % /823 3/ % ~ rabbit polyclonal anti-iNOS antibody
(1:200, Thermo CA, USA) {= mouse monoclonal anti-rat monocytes/macrophages
(ED1) antibody (1:200, Millipore, CA. USA) g %4CT & i 1% PBSZ ik ijie e
o R ADAME2T o T KA T a0 B P L4 8¢ 4 fluorescein
(FITC)— conjugated affinipure goat anti-rabbit (1:1000, % ¢ % & -k % ¢ , Jackson
ImmunoResearch, PA, USA){= rhodamine (TRITC) — conjugated affinipure goat
anti-mouse 1gG secondary antibody (1:1000, & ¢ % % % %= ¢ , Jackson
ImmunoResearch, PA, USA) e g ™ £ % L] > I PBS% i ik e 8 » & %5
L k8 x 2% o 4 » streptavidin-horseradish peroxidase conjugate (Jackson
ImmunoResearch, PA, USA) # if ™ 4v 5 ;U 5L o U PBS/ it ik e 3k » & &5
A gk 270 o pdFRIRE T 0 1% 7 3 DAPIehit # % (Dapi fluoromount G,
SouthernBiotech, + # 2 13, &%) o **DAPI ¢ it e sichim®e £ L H % §
$ofIr B PR BT LETIER S Ak 4 T BB kgt
BoRAtR s 2 T £ P ¥ LA dcsL (Axiolmager M1, ZEISS, Germany) T 5 LR

Pk o I B 54008 0 H =2 200 mip R -
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1. B8P ESPF0 %

13 2%-80C ik fg ek A gl oo Kt 01 s ez € 8 4o~ 12 10100 v By
M & e protease inhibitor (P8340 cocktail Sigma, NY, USA) 4= T-PER™ Tissue
Protein Extraction Reagent (Pierce Chemical Co., USA) & hemogenization buffer -
J B Bdenie SR kb Hvg 30 4 4 5 F 2 12000 rpm 2 g id A o B
s 3 40 A fe o B B :,\li..%f'_f%“«'}%i& e e Fik o T 3 23t -80°C 7k 48

Bk & FR At > £ % 12000 rpm i iE g 40 A gE s B0 dR 0 T G

12. 3% FRR BT

B FenET 4% Lowry proteinassay > H RIZ 5 F-d Bk dg 1 endp g S
% > F-d F ¢ tyrosine tryptophani :# /& phosphomolubdate® =} = § 25 ¢ 2 4F
EF oGP RARE Id TP 3 R RS B o ke A A R
¢ 2 3w Y > gk (peptidebond) & & 0 i @ Afolin-Ciocalteu phenol
reagent;# & 4 » {5 > &2 v ¢ tyrosine % tryptophank & (€% & 4 F I g
Ed oo R @ S JRR ehA & % (Bovine Serium Albumin, BSA) % 1%
BE G- SR AR Bd Gk R PR S (Tablel):0+0.1-02-0.304-
05 (mg/ml) > 4 = R &> e F RS S 50 B (S5 S0pl) - 21
4v » 250 ul =nAlkaline copper reagent » £ 29 NaK tartrate ~ 199CuSO,- 5H,0
2% Na,CO; % 0.1NNaOH*® - = "ﬁ 1110982 iR E S TEIERET
T4 10 & 48 ; 2K {8 4 » 25 plenFolin-Ciocalteu phenol reagent;® & » + % * 3 8
T iT* 30 44 o B fe 0 2 ELISA reader (Multiskan EX, Thermo, Finland) 4 595 nm
SR RRCEIER - SN STRE S Sk R S LR L

LT Bh ek R o
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Tablel # i i 3¢ 2 2 36 KR F A

mg/ml 0 0.1 0.2 0.3 0.4 05
BSA(0.5mg/ml) 0 10 20 30 40 50
ddH.O@ul) 50 40 30 20 10 0

Total(ul) 50 50 50 50 50 50

13. BE# B 0B AR

fi¥ % i 2 4 v 472 (Enzyme-linked immunosorbent assay) s 32 8_iz 35 &
KPR 2F RO kg v R R ET R A AL S R PR AR
Moo Ifs4e P EE R B R H T ¢ 533 KA T o ELISA 7 10 % Kplfk & il
g 0 Blhe R Rl T A PR RT - FRS L o Al > L AR
Bl B Ay > W PFLER AR AT F MK o

4% = P 5% erDuoSet® ELISA Development kitie] 3 3= % : TNF-a
(DY 510, R& D Systems, Minneapolis, MN, USA) > IL-1B (DY501, R&D Systems,
Minneapolis, MN, USA) f+BDNF (P23560, R&D Systems, Minneapolis, MN,
USA) - x’z‘&:}é‘DuoSet® ELISA Development kitsn§ S 4 18 (7 -9 & 17 - 7 L L4
capture antibody, TNF-a (Part840174, R&D Systems, Minneapolis, MN, USA)~IL-1p
(Part840414, R&D Systems, Minneapolis, MN, USA) §-BDNF (Part840180, R& D
Systems, Minneapolis, MN, USA) 22PBS;E £ » 12 100ulehE 2 » 96 34 ip| 4%
(Molecular Device Spec 383, Sunnyvale, CA)® » # % & 38 T IE k> £ 17 0.05%
PBS-Tween20 ;2% » & = B3t % 200ulsv% 7% » ‘}%?3&5 I == ‘}%?3& AN
Hidie o ©83VA N s a3 Rk dagc 0 £ 4e » 300plsreagent diluent (1% BSA in
PBS>PH=722% 74) > #% 23T 1"~ ] %4 » 0.05% PBS-Tween20
7% i% 200ul > Fi% 2 3 3= o 4~ standard %2 39 TNF-o (Part840175, R&D
Systems, Minneapolis, MN, USA) ~ IL-1p (Part840415, R&D Systems, Minneapolis,

MN, USA){-BDNF (Part840182, R& D Systems, Minneapolis, MN, USA) 2 yﬁ« >~
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G A T 96 3¢ ehipl ks ¢ (Costar) » ZIE TR F RS LB o £ 7 0.05%
=

= fs

=~

ik

PBS-Tween20 i3 % if#% 2 1 3=t {4 » ifi%
e dpic o &7 K 4 » detection antibody, TNF-o (Part840176, R&D Systems,
Minneapolis, MN, USA) ~ IL-1p (Part840416, R&D Systems, Minneapolis, MN, USA)
- BDNF (Part840181, R&D Systems, Minneapolis, MN, USA) > 28T F &= -]
p¥ o £ 11 0.05% PBS-Tween20 i3 i i€ 2 & 3=t » iF ik = = 1 |43 % > o #3t
AN AR R A EE o £ 4~ 100ulshstreptavin-HRP > % 58 T 20 A48 © 12 0.05%
PBS-Tween20 i i iFix 2 1 3= » ik = & {8 mlHi3 i o X #db 5 ) PR 4R IR
3p 32 © 4r > 100ul=NeA-blue tetramethyl benzidine substrate solution (Clinical,
science products Inc., Mansfield, MA, USA) » Z & 4 38 Tk 20 & 48 > & (S 4o

> 2N H2SO4iR & 355 14 21k 15 % o & 06 34 chip|3R 45 F = & Pkl 3ov chm & 1%
* > 4% ELISA reader (Multiskan EX, Thermo, Finland) % % 1 jp| » & * L £ 450
nmek it > 4 RE R e s Foo sov ki o dicdf 1 * Ascent Software for iEMS
Reader (Lab systems, Helsinki, Finland) 4 #54& 8k B o 24 fie » & * p 4B 35

v & A E0 R R A A e Fod H R[E* pg/mgproteink £ 7 o

14. & * 8L &%
fl* & = 2L % 2 (Western blot analysis) & 4 7 B~k & 3-v 10-25pg &2 5 i
loadingdye i £353 » 443 100°C 5448 £ 817 SDSHF Y =T A A 47 o
SDSH [ Fistr L A2t K a5 3.75% Stacking gel > T & H 5 100 & 12
%sz" 15 %:h Separating gel o #-fadd 2 R F T 3| T A K E o I #-Running buffer
ABTAN > BB RRILE DR RSB e ER TR U AP
753 OViEFR A 2T 3 FF e RIARKIS BT R B o B

Do LT 4 A - SRR Whatman 3M g b o B pERSE A Y T (R B A

N

HF 2P, 50 3, 5 #)iz R polyvinylidene difluoride(PVDF) %= (Millipore,
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Bedford, MA, 0.45um pore size) % 2 "8+ 5 > kXL K EF - %2 RN 3M g
Mo T fE i dt 4 p A8 PVDF oz fF ey Je {8 0 %~ Transfer Holder
(Bio-rad, CA, USA) » #k {¢ ¥ *t Electrotransfer Tank(p 7z Transfer buffer) » »+ 4°C
TiE{785 1 100 k@FT O RES T RES 2B L ) pF2 {5 B 1 PVDF membrane
=~ 72 5% (wlv) Blocking buffer » o 5 7g & (% @E s igdmis, 5 4)R & TBS
buffer(20 mM Tris, 500 mM NaCl, and 0.1% Tween 20, pH7.5) » >t % /8 T ## -
[+ # 2 TBSbuffer(20 mM Tris, 500 mM NaCl, and 0.1% Tween 20, pH7.5) 5%
Z & o &7 k¥ PVDF membrane % *t 4Crk48 7 22 - %4 mouse monoclona
anti-HIF-1a primary antibody (1:500, Novus Biologicals, CA, USA), rabbit polyclone
anti-iNOS antibody (1:2500, Millipore, CA, USA), rabbit polyclonal anti-COX-2
antibody (1:2500, Abbiotec, CA, USA), rabbit polyclona anti-VEGF antibody
(2:2500, Abbiotec, CA, USA) » rabbit polyclonal anti-p53 antibody (1:2500, Cell
signaling, CA. USA) 4= rabbit monoclonal anti-NGF-f antibody (1:2500, Millipore,
CA.USA) & Jis# = » 218 2 TBSbuffer (20 mM Tris, 500 mM NaCl, and 0.1%
Tween 20, pH7.5)75 % = =t » & =t 10 & 48 - 2 {6 £ 14 = 44l horseradish
peroxidase-conjugated goat anti-mouse f= anti-rabbit IgG secondary antibody
(1:20000 - Jackson ImmunoResearch, CA, USA)** 3 8 T F & 1/ FF > M Ap e
7o PVDF s » g * chemiluminescence ECL western Blotting luminal Reagent
(SantaCruz, CA, USA) & &| & ¢ > & {& 124 & ik chemiluminescence detection

system (Fujifilm, LAS-3000, Tokyo, Japan) i+ 35 A 15 % 4% 3 -

15. s34 4
Graf VAN & Ti5E £ EEF(mean £SEM) k & I 0 ALt A 47 )
*  pairedt-test +t giE 2 S A4 O~ F SR ] o JI* £ 47 #5ANOVA S 2

(repeated-measuresANOVA) & f& if] & ‘e b e € ~ 7 7 B B oAl J5o ac dp ik
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g EEF AR o A H R E 2 (oneway ANOVA) kB & e ¥ B 4 i5 1 en
TNF-a ~ IL-1B ~ HIF-1a ~ iINOS ~ VEGF ~ COX-2 ~ p53 ~ NGF = BDNF:Z £
4+ Bonferroni ¥ {¢ # % (Bonferroni post hoc test) k 4 47 £ @ cnL £ o #75 i
et B s SPSSfor Windows(version 10.0, SPSS, Inc, Chicago, IL, USA) it

kAt o M BMFRLAKX LLp<005-
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I INES
WEER
1. gt fd szt
% B 48 F (meantSEM) . CCI < fiesh ~ fiFis 2 fiFis = % » A u|g_ 250.27 %
2.089~233.38+1.159 * 247.03+1.49g 4 » LLLT - &% ~ @ ¥ {fr= it e
R £ A %) §_267.05+2489-283.18 +2.48 g-303.30 £3.52ge@ 4 » SLLLT
~ A ez PR E o B 4w §_271.22 +3.39 g~301.63 + 2.80 g fr 313.60

+696g- FAREL A2

2. R ENLR
Arinf— &t > CLECslieiz i ¥ 4 & (ttest, P=0.33) ; in = &
4>CL&2CsLie$ B ¥ £ B (ttest, P=1.68x10™°)« & A 5% = ik 14 » CLE2CsL

B G BEF AR (ttest, P=0.20) o F R R A 2 -

3. MR FFUBETLR

A CLgroup® » HCCIE jisah ~ fFfs ~ fFfs = 2 ~ ok - F -3 %% = 3%
Femi € lgFai 3 (repeated-ANOVA, F=95.77,P=0) o H ¥ » jif - iF
BCCIEjiran ~ jiFfs ~jirte = X ~ ol 2 Zkenew 3 FF LR
(Bonferroni post hoct test, CL-1W v.s. pre- : P=1.14x10" ; CL-1W v.s post-
P<0.0001 ; CL-1W v.s. 7D post- : P<0.0001 ; CL-1W v.s. CL-2W : P=0.0002 ;
CL-IWvs.CL-3W : P=1.33x10") o @ jpf @ & =ik o™ § ¥ L B
(Bonferroni post hoct test, CL-2W v.s. CL-3W : P=0.0007) - %8 % 2 -

R R 75 R

1 &atdsyt
< Rk o BB 4 B (meantSEM) & CCI & jirmi ~ jir(s & jiF
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= % > A w4 1878400991074+ 01940970+ 0269 @ 4 »
LLLT - 3 ~ & & fe= ke B & » A 9] £_12.4320.20g ~ 12.00 £ 0.23 g
fv13.05+0.28gc @ 4 » SLLLT — & ~ & i fo= ke 7 B @ 0 Pl A o 5
10.36+0.22¢ ~ 1057+ 0.29 g 4r 10.10+ 0.26 g - 3+ % B B 2 % 3 -

2 LEeRFRAA S ARALR
o~ ipdf— 3kt » CLeICsLw|$ BF % £ B (ttest, P=4x107) ; ;5% &
¥t CLerCsL$ B ¥ £ B (t-test, P=2.94x107) 5 Ak = 14 » CLECsL
B4 3 HFLR (ttest P=3.86x107) - 4R 4 3o

3 WHRARFFNARTEEARNLE

A CLgroup® » HCCI=E jisd ~ jiFis ~ iFfs = 2 ~jpfh - F~A %% = %
B g 755 FoL R (repeated-ANOVA, F=306.62, P=0) - # ¥ > j55
- B CCIE jiedh ~ iFts ~ fiFfs = X ene w4 B2 ¥ £ & (Bonferroni post hoct
test, CL-1W v.s. pre- : P<0.0001 ; CL-1W v.s post- : P=1.93x10° ; CL-1W v.s. 7D
post- : P=6.66x107%) ¢ ;i 3 & CCIL jivts ~ jivfs = X ehiew|§ Ml F 4 B
(Bonferroni post hoct test, CL-2W v.s post-: P=1.08x10"; CL-2W v.s. 7D post- :
P=3.33x10"%) o @ Ao @ FECCILjirts ~ jiFfs = X chiow|3 BE LB
(Bonferroni post hoct test, CL-3W v.s post-: P=3.26x10"; CL-2W v.s. 7D post- :
P=3.33x10"%) » 3+ 4R 4 3 -

e & F A 5 5 3p (SFI)
1 &t szt
+ B SFI(mean+SEM) . CCI £ jisah ~ jiF1s % fiFfs = X » A W] § 4 W §_
-6.67 +1.02 ~ -86.00 + 1.36 §=-82.42+ 131 @ /i » LLLT - i¥ ~ & ¥ fr= ¥
e SFl > 4 W] §-67.78 +1.83 ~ -57.12+ 257 §v-37.45+138 - o @ /i » SLLLT
- ¥~ Ffr= FhSFD R 4 ] 2.-80.18 £ 3.03+-72.87 + 2.59 4--58.20 + 1.93 -
FHAEB3 A4
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2 PR g Nipkhi ]
fAoripd— &1 > SFILCLECsL e 5 g% £ 2 (t-test, P=0.01) 5 /n %
3 FfS > CLECsLef 7 g ¥ £ 2 (ttest, P:1><10') s miskz ke > CLe
CsLem~ 7 Bg¥ £ 3 (ttest, P=6.74x10" NE FERA 4o

S R LR R Y S

A CLgroup® » HCCIE jisah ~ #Ffs ~ fFfs = X ~ ok - E -3 %% = 3%
% eSFlG 8 ¥ L B (repeated-ANOVA, F=527.72, P=0) - # ¢ » jof - iF
BICCIE il A s fiFts = X v in A 3% 2 = 3 enSFIG B2 ¥ £ 8 (Bonferroni
post hoct test, CL-1W v.s. pre- : P<0.0001 ; CL-1W v.s post- : P=6.33x10™ ;
CL-1W v.s. 7D post- : P=1. 67x10° ; CL-1W v.s. CL-2W : P=0.0003 ; CL-1W
V.S.CL-3W : P=1.13x10"%) o ;5@ @ #2 CCI =< jisab ~ jivts ~ jiFfs = X 2 = i
«SFl5 & ¥ £ £ (Bonferroni post hoct test, CL-2W v.s. pre- ~ CL-2W Vv.s post-
4rCL-2W v.s. 7D post- : P<0.0001 ; CL-2W v.s. CL-3W : P=5.98x107) - @ &
o = B CCIE pivah ~ jieis{opeis = % éoSFI3 B ¥ £ B (Bonferroni post
hoct test, CL-3W v.s. pre- : P=3.33x10™ ' CL-3W vs post- =CL-3W v.s. 7D
post- : P<0.0001) * # %R % 4 o

=0 0% gt il dp ke (TFI)
1 #idfd syt
+ & eh TFI(mean£SEM) & CCI = jissi ~ fiefs % fisis = % > A& w] £4 5
£-6.700.79 ~ -94.32 +1.11 r-92.76 #1.51 > @ 4 » LLLT - i ~ & ¥ fr= &
S TFD A %) £.-76.2 £2.97+-69.51 £2.81 §v-52.23 £1.56- @ 4 » SLLLT - i% -
@ Ffrz kn TRl » B4 %] £.-88.31 +3.13 ~ -85.90 £2.90 r-67.13 +2.73 » 3
S>E®4%5e

2. FEmed g Ripkind f
A xisf— Fts > TRIACLECSLERF 5 ¥ 4 & (t-test, P=0.01) ; /5%
3 iEfs o CLCsLie 5 Bg¥ £ 3 (ttest, P=2x10 Ny tisd = s Cle

CsLif+ $ BE¥F 4B (ttest, P=1x10%) - 4R 4 5 ¢
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3. WRF MR S kL A

A CLgroup® » HCCIE jisd ~ jiFis ~ fiFfs = X ~ o — & ~ 3 &% =
IR OTRIG 3 ¥ «hZ B (repeated-ANOVA, F=563.892, P=0) > # @ > ;5% -
FECCIEjirm ~ jiTis ~ e = % 2 5% = ¥ aTFl5 ¥ £ & (Bonferroni
post hoct test, CL-1W v.s. pre-: P<0.0001; CL-1W v.s post-: P=3.9x10"4; CL-1W
v.s. 7D post- : P=2.28x10™° ; CL-1W v.5.CL-3W : P=2.37x107) ¢ ;5% & ¥ 27
CCI= jieab ~ jiFis ~ fiFfs = % 2 = 3% e0TFl} B2 ¥ £ £ (Bonferroni post hoct
test, CL-2W v.s. pre- ~ CL-2W v.s post- : P<0.0001 ; CL-2W v.s. 7D post- :
P=1.33x10" ; CL-2W v.s. CL-3W : P=4x10™") o @ s = i+ 22 CCl< jiss
et fepris = * TFl5 & % £ & (Bonferroni post hoct test, CL-3W v.s. pre- ~

CL-3W vs post- §=CL-3W v.s. 7D post- : P<0.0001) ° %R £ 5 -

$= 0w 53 i 4 #K(PFI)
1. geaf szt
< B 11 PFI(mean+SEM) 7. CCl = jiran ~ fiFis 2 fiFis = X 5 A W] §_4 W] §_
-14.56 +3.38 ~ -80.67 + 3.22 §--46.21 £3.28 o @ /i » LLLT - & ~ & ¥ fr= ¥
s PFl > 4 % ¥-60.15+ 3.89 ~ -53.16 +4.08 {--13.81 +3.29 - @ /i » SLLLT -
T Ffe= F PR R4 9] H-49.23 £5.19~-53.35 £5.99 §--28.02 £ 6.45 -
FTHRBS A6

2. PeRei g idpikahd 3
Arich-E - FfrzFichis CLECL 2wy x4 R
(t-test, CL-1W vs CsL-1W, CL-2W vs CsL-2W, CL-3W vs CsL-3W, all of
P>0.05) - % B % 6 ¢

3. WRF PENEN SN L
A CLgroup® - HCCIZ jisa ~ jiFis ~ fiFfs = X ~ ok - F -~ 3 %% =
TR PRl 3% 4 B (repeated-ANOVA, F=51.08,P=0) - # ¢ > j5f - &

B CCIE jian ~ jieis 2 jok = i «hPFlF 2% £ & (Bonferroni post hoct test,
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CL-1W vs. pre- : P=4x10"*; CL-1W v.s. post- : P=0.003 ; CL-1W v.s.CL-3W :
P=4.6x10") o ik @ 22 21 CCIE jisd ~ jiFis 2 o = 3 erPFIS BEE £ 2
(Bonferroni post hoct test, CL-2W v.s. pre- : P=3.58x10® ; CL-2W v.s. post- :
P=2x10"; CL-2W v.s. CL-3W : P=5.2x10") « @ finfk = ik 22 CCI= jism ~ jir
fsfopris = % aPFI5 B ¥ £ 8 (Bonferroni post hoct test, CL-3W v.s post- :
P=3.66x10" ; CL-3W v.s. 7D post- : P=0.002) - # %% % 6 ¢

EHELEFH EFEERE (SI)
1. frid i se3t
« £¢0 SSI(MeantSEM) & CCl % fissh ~ i & il = % » A u| 24 0 &
-8.64+1.14 ~-70.73+1.42 4-73.32+£1.29 > @ 4 » LLLT - i¥ ~ & ¥ {fr= ¥
e9SSI > 4 %] -59.24 £ 1.60 ~ -47.94 +2.45 {v-31.43£1.33 > @ 4 » SLLLT
— %@ ez WSS R A B £ 7126 + 2.87+-63.00 + 2.39 --53.35 + 2.81 -
HERM6 LT

2. LERE N ERERFRLR

Ao~ pf— s > SSIACLECsL e 4 B8 ¥ £ B (t-test, P=0.001) ; ;5

B ikts o CLECsLe 4 B E £ B (t-test, P=8.48x107) ; fins = ik (s »
CLezCsLf» § % £ B (ttest, P=1.39x10°) o 3+ 4B 4 7

3 A NN SF B RL R

aCLgroup® » HCCI= s ~ jiFfs ~ fiFfe = X ~ ok -~ 3 &3 =
IR eNSSIy B FehiL R (repeated-ANOVA, F=350.56, P=0) - # ¢ > 5 -
W CCIE firah ~ JIFts ~ (= X ~ o d k2 = eSSl B % £ 8
(Bonferroni post hoct test, CL-1W v.s. pre- : P<0.0001 ; CL-1W v.s post- :
P=4.7x10°; CL-1W v.s. 7D post- : P=9.46x10"; CL-1W v.s. CL-2W : P=0.001 ;
CL-1W v.s.CL-3W : P=2.99x10™%) o ;5 & 1k 22 21 CCI < jisan ~ jiris ~ jiets =
2 ja = 1k enSSIy B F £ 8 (Bonferroni post hoct test, CL-2W v.s. pre- :
P<0.0001-CL-2W v.s. post-: P<0.0001 ~CL-2W v.s. 7D post-: P<0.0001 ; CL-2W
v.s. CL-3W : P:3.><10'4) o finfy = FECCIE jirm ~ jivis fopivis = % 7SS
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% 8% £ ® (Bonferroni post hoct test, CL-3W vss pre- : P=1.05x10 ; CL-3W
V.S post- : P<0.0001, CL-3W v.s. 7D post- : P<0.0001) - # %<& 4 7 -

¥ & B 5 LB R
TNF-0 7% RE
1. gt fd szt
Ao — ¥ {8 CL-CsL~sCL % CsL & & e TNF-a % £ (meanSEM)
& w5 5946.14 + 1401.31 (pg/mg) ~ 17048.43 + 3815.98 (pg/mg) ~ 907.40
183.81 (pg/mg) % 1202.39 = 70.86 (pg/mQ) ° ix % = ¥ {s > CL~CsL ~sCL %
CsL & end 3§ 4 %] 5 3601.79 + 387.83 (pg/mg) ~ 9453.13 + 1146.64
(pg/mg) ~ 724.47 + 114.71 (pg/mg) > 1010.68 + 11.18 (pg/mQ) ° /% = ¥ i »
CL~CsL~sCL % CsL & ez & & w5 2631.01 £ 589.01 (pg/mg) ~
9502.10 + 2317.18 (pg/mg)~586.60 + 98.72 (pg/mg) % 898.64 + 36.45 (pg/mg)-
FHRRT A8

2 e TNFoZREhL B

A~k - (s > » 2 E(SCsL ~ sCL ~ CsL{=CL group) s TNF-o %
REFEELPE (one-way ANOVA, F=12.04, P=7.1x107) - # ¢ » CL£CsL
s (Bonferroni post hoc test, P=0.008) - CSL{=sCL % (Bonferroni post hoc test,
P=8.5x10°) 2 CsL{rsCsL ‘= (Bonferroni post hoc test, P=0.001)} % % £ & -
FHEEA B

A~k = (s > » 2 E(SCsL ~ sCL ~ CsL{=CL group) s TNF-o %
BB 4 B F £ B (one-way ANOVA, F=38.9235 - P=57x10%) - # ¢ - CL
#1 CsL % (Bonferroni post hoc test, P= 9.1x10®) ~ CL £2sCL 2 (Bonferroni post
hoc test, P= 0.019) ~ CsL#7sCL ‘. (Bonferroni post hoc test, P= 6.9x10%) 2 CsL
#15CsL iz (Bonferroni post hoc test, P= 3.5x107) % g % £ B - WHERA 8-

Arich=F "HFRe 2B ExaL R (one-way ANOVA, F=
10.73, P=1.5x10%) - # ¢ » CL22CsL (Bonferroni post hoc test, P=0.01)
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CL #sCsLz (Bonferroni post hoc test, P= 2.51x10%) 2 CsL# sCL.&

(Bonferroni post hoc test, P:1.9><10'4)’ﬁ BMELE -5 5R48-

3. WA EISREE Y TNF-a 4 RE S 5
#CL~CsLzsCL= %" > /i »— ¥ ~a &% = F/5F > TNF-ag%
kg % £ B (one-way ANOVA, % %] F=2.07, P=0.09; F=3.54, P=0.05 ;
F=1.37,P=0.28) - ¥ 7 #&sCsLgroup > - & ~ @ Ffr= F S PERE
3 ¥ oL R (one-way ANOVA, F=10.93, P=4x107 Yo B ¥ AiE- F
fr= & fspF3 ¥ £ & (Bonferroni post hoc test, P=4x107°) » 3 %R 4 8

IL-1p eh4 RE
1 &gzt

Biof— & {8 CL-CsL~sCL %2 CsL % e |L-1g % 3£ (meanxSEM)
A w) % 7077.83 + 691.05 (pg/mg) ~ 18358.22 + 4570.76 (pg/mg) ~ 1999.14 +
594.65 (pg/mg) % 2174.89 £ 591.64 (pg/mg)-ix% @ Ffs »CL~CsL~sCL %
CsL & e end g A % 5 6369.17 + 668.91 (pg/mg) ~ 17392.95 + 3781.43
(pg/mg)~1731.98 + 471.47 (pg/mg) 2 1938.02 + 577.75 (pg/mg)ein K = ¥ (s >
CL~CsL~sCL %2 CsL & e & & % 5 4044.36 £ 761.51 (pg/mQ) -
18407.62 + 5368.96 (pg/mg) ~ 1360.16 + 358.40 (pg/mg) % 1874.61 + 592.86
(pg/mg) - 5 EEB 8 £ 9

2. e IL-1p&REHLE
Ao~ isf— s > w - B (sCsL ~ sCL ~ CsL 4= CL group) = IL-1B 4
£ ¥ 42 (one-way ANOVA, F=7.59 » P=0.002) - # # > CL £ CsL
s (Bonferroni post hoc test, P=0.04)~CSL 4= sCL % (Bonferroni post hoc test,
P=0.01)2 CSL - sCsL ‘= (Bonferroni post hoc test, P=0.01)} % ¥ £ £ - 3
R4 9 o
i~ = (s - » =% B(SCsL ~ sCL ~ CsL{=CL group)=nlL-1p %
¥ 74 B % £ B (one-way ANOVA, F=10.08, P=1x10") « # ¢ » CL#2CsLz

41



(Bonferroni post hoc test, P=0.01) - CsL#2sCL ‘= (Bonferroni post hoc test, P=
0.002) 2 CsL¢2sCsL ‘= (Bonferroni post hoc test, P= 0.002) F % ¥ £ & -3 % &
% 9o

Ariph=i > "FRe X Q5 BFDLE (one-way ANOVA,
F=6.39, P=0.005) - # # » CL £ CsL = (Bonferroni post hoc test, P=0.03) ~
CL £ sCsL ‘= (Bonferroni post hoc test, P=0.02) 2 CsL ¥ sCL ‘e

(Bonferroni post hoc test, P=0.02) 7 23 % £ & - %R 4 9

Rk SR EH IL-1p A RE

% CsL~SCL 2 sCsL = ¢ » /i » = 3% ~ 3 3% = 35k > IL-1B e
%8 &4 % 4 P (one-way ANOVA, % 1] % F=0.02, P=0.098 ; F=0.44,
P=0.66 ; F=0.08,P=0.92) - ¥ 4 . CLgroup » fis#is— & @ Ffrz &
i B EEFDLE (one-way ANOVA, F=5.02,P=0.02) - H ¥ » & is%
- ez (e ¥ £ 2 (Bonferroni post hoc test, P=0.03) - 3 4R %

90

BDNF 4 &

1.

2.

oS ud el

fief— ¥ 18> CL-CsLysCL % CsL & % 47BENF 4 3§ (meantSEM)
A w) % 3394.25 + 138.98 (pg/mg) ~ 2621.38 + 215.93 (pg/mg) ~ 386.59 + 55.28
(pg/mg) % 415.12 + 65.47 (pg/mg) ° ;% = iFfs » CL~CsL~sCL % CsL %
ek E A~ %W 5 4188.56 £ 104.52 (pg/mg) ~ 3122.22 + 180.54 (pg/mg) -
341.76 £ 24.69 (pg/mg) % 374.66 +42.94 (pg/mg) - /nK = ¥ 8 » CL~CsL ~
SCL % CsL & ‘e ehi L A ] 5 4972.37 + 154.64 (pg/mg)~3282.78 + 168.01
(pg/mg)~369.74 + 6.62 (pg/mg) * 374.74 + 44.78 (pg/mg) -7 4R H 9 % 10 -

% = BDNF 4 g h4 8
A o~jefk— e v 2% B(sCsL ~ sCL ~ CsL{=CL group):"BDNF # 1%
£3 5 %48 (one-way ANOVA, F=88.83, P=3.4x10") - # ¢ » CL#2CsLx

(Bonferroni post hoc test, P=0.01) ~ CLfrsCL % (Bonferroni post hoc test,
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P=4x10") - CL{rsCsL 2 (Bonferroni post hoc test, P=4.6x10"%) ~ CSL{rsCL
‘e (Bonferroni post hoc test, P=2.8x107) 2 CSL{rsCsL s (Bonferroni post hoc
test, P=33x10")3 BE ¥ £ B - F 5B % 10 -

Ao~ jefk = e > v 2% B(sCsL ~ sCL ~ CsL{=CL group):"BDNF # 1%
£ 74 88 % £ B (one-way ANOVA, F=222.11, P=3.0x10™) - # ¢ » CL£2CsL
‘= (Bonferroni post hoc test, P=5.3x10") ~ CL#2sCL % (Bonferroni post hoc test,
P=3.6x10"%) + CL¥2sCsL ‘= (Bonferroni post hoc test, P=4.1x10™"%) ~ CsL#2sCL
‘e (Bonferroni post hoc test, P=5.0x107%) 2 CsL ¢2sCsL ‘ (Bonferroni post hoc
test, P=6.0x10") 3 & ¥ £ % - 344 RB 4 10-

ArishzFi "gRe X &7 FFDLE (one-way ANOVA,
F=255.98, P=1x10"%)- #¢ ,CL 2 CsL ‘= (Bonferroni post hoc test, P=4.6x107)
CL #£:sCL 2 (Bonferroni post hoc test, P= 8.5x10*%) » CL#2sCsL % (Bonferroni
post hoc test, P=8.6x10™3) + CsL#2 sCL 2 (Bonferroni post hoc test, P= 9.2x107%)
% CsLgr sCsL (Bonferroni post hoc test, P= 9.4x10™%%) 4 &% £ & - i %R
#. 10 -

3. LR E Ei5R 4 BDNF thi B E chfs
4CsL~SCLZSCSL= & ¥ » 4 » - ik ~ & ik % = i » BDNFed 3

'F_

¥ & &5 ¥ % B (one-way ANOVA, % u] £ F=3.32, P=0.06; F=0.41, P=0.67;F=0.02,
P=0.82) - ¥} &CLgroup > finfis— %k ~ad Ffr= k2 MEF HEF LR
(one-way ANOVA, ~ %] &_ F=3.32, P=0.06 ; F=0.41, P=0.67 ; F=0.20, P=0.82) -
He s G- Ffed Bl - B B2 ARz B FELE
(Bonferroni post hoc test, 4 %] % P=0.002 ; P=1.6x10° ; P=0. 003) o %% 10 -

0 LB A2 E S ELE
HIF-la 0% BE
1 geaf szt
e — %18 o HIF-la 2 CL~CsL~sCL % CsL & ‘ecnZ &
(mean+tSEM) 4 %] 5 0.18 £ 0.04 ~ 0.34 £ 0.05 ~ 0.02 £ 0.01 = 0.04 £ 0.01 - i
K ¥ {8 CL-CsL~sCL % CsL % w e HIF-1la £ 3 & # % 5 0.28 +0.05 »
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0.67+0.13~0.03+£0.01 4~ 0.07+0.03° ;5% = i¥f¢ »CL~CsL~sCL % CsL
L e HIF-lo #3RE 4 % 5 0.19+0.05~0.61+0.15~0.04 £0.01 - 0.08 +
0.03 - F %R HE 10 # 11 -

2. 2o HIFloaZREeL R

Aoxisf— {8 > w - B (SCsL ~ sCL ~ CsL{=CL group)=rHIF-1a 4
RE+ B ¥ LB (one-way ANOVA, F=17.50, P=1.3x10°) - & CL22CsL
(Bonferroni post hoc test, P=0.01) ~ CSL{rsCL . (Bonferroni post hoc test,
P=3.48x10") £ CSL{rsCsL 2 (Bonferroni post hoc test, P= 9.21x10°)+ & ¥
AR oGHRA L

A~ iR = (s o m X B(SCsL ~ sCL ~ CsL{=CL group)s-HIF-1a %
WE 4 B ¥ LB (one-way ANOVA, F=17.18, P= 1.6x10°%) - #¢ »CL# CsL
(Bonferroni post hoc test, P=0.004) ~ CsL# sCL ‘= (Bonferroni post hoc test,
P=3.87x10°) 2 CsL¢?sCsL 2 (Bonferroni post hoc test, P= 1.06x10° )}3 TR
£ o SRA L

ArichZ& "FRe ¥ &7 gFaLE (one-way ANOVA,
F=10.21, P=1.04x10#+ # ¢ > CL#2 CsL % (Bonferroni post hoc test, P=0.01)
CsL¢2sCL 2 (Bonferroni post hoc test, P='5x10%) % CsL#2 sCsL ‘= (Bonferroni

post hoc test, P=2x10") § ¥ £ & - ;%R % 11-

3. Rt EisRERE HIF-la 2 B E a5l
& CL~CsL~SCL % sCsL =z @ » fi » — ik~ @ ¥ 2 = ;54 HIF-1a
i B RAEF LR (one-way ANOVA, 4 | §_F=2.07,P=0.15 ; F=2.17,
P=0.14 ; F=154, P=0.24 ; F=0.92, P=0.41) - 3 %R % 11 -

iINOS % RE
1 gt

fief— ¥ 18 CL-CsL>sCL % CsL & % iNOS 4 3£ (meantSEM)
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A %% 0.05+£0.01~0.13+£0.02 ~0.12+0.01 = 0.04 £0.01 o ;5 = F e >
CL~CsL~sCL % CsL & eeni g A % 5 0.09+0.03 ~0.26 +0.68 ~ 0.03
+0.014-0.03+0.01 ¢ ;n% =& »CL~CsL~sCL 2 CsL & 2eni E
4 %] % 0.91+0.033 ~0.27 £0.09 ~ 0.026 £ 0.01 4~ 0.03 £ 0.01 - 35K ® 11

% 12 -

L 2 iINOSZRENL 2

i~ — iFfs - » =% B (SCsL ~ sCL ~ CsL{=CL group)=niNOS %
£ 4 B ¥ £ B (one-way ANOVA, 24.56 - P=7.9x10"%) - & CL2£2 CsL (Bonferroni
post hoc test, P=0.1x107%) CsL{rsCL 2 (Bonferroni post hoc test, P=2.7x10"®)
% CsL{rsCsL 2 (Bonferroni post hoc test, P=1.2x107)$ 4 ¥ £ & - ;%R %
12 -

Ao~ ipdh = iEis > w 2 B(SCsL ~ sCL ~ CsL{=CL group):iNOS %
¥ 74 85 ¥ £ B (one-way ANOVA, F=8.17, P=2.8x10") « # ¢ » CL#CsL
(Bonferroni post hoc test, P= 0.001) ~ CsL#2sCL . (Bonferroni post hoc test,

P=1x10")% CsL# sCsL (Bonferroni post hoc test, P= 1x10°)4 &% £ & 3

ArichZ&te "HFRe ¥R Hxai R (one-way ANOVA, F=
10.21, P=1.04x10™)- # # > CL#2 CsL % (Bonferroni post hoc test, P=1.0x10* )~
CsL¥2 sCL £ (Bonferroni post hoc test, P=0.01) 2 CsL¥: sCsL ‘e (Bonferroni

post hoc test, P=0.01) 5 &g ¥ £ £ - ;4B 4 12

L SR B INOS thd g trl R

. CL~CsL~sCL % sCsL = ¢ » /i » - 3%~ & ¥ % = iF;0 % » INOS
i mBE¥ LB (one-way ANOVA, 4 &£ F=0.44, P=0.65 ; F=1.37,
P=0.27 ; F=0.93, P=0.41 ; F=0.93, P=0.41 ; F=0.48, P=0.63) - 3 %R % 12 -
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COX-2 % i

1.

3.

s ud R

finf — {8 CL-CsL~sCL % CsL & & 1COX-2 % & (mean+SEM)
/%] % 027 £0.05~0.51+£0.08 ~0.10+£0.02 fv 0.15 £ 0.04 = ;5 = iF (& >
CL~CsL~sCL %2 CsL & ecni & » %% 0.33+£0.03~0.57+£0.07~0.14
+0.03 4 0.16 £0.03 » i = k75 » CL~CsL ~sCL % CsL % s :hi g
&% 5 0.28+0.04-058+0.1+0.026+0014-0.15+£0.02 - ;%R K 12 %

13-

£ 8w COX-2 4 BEehi}

fioripdf - 88w & &(SCsk ~ sCL ~ CsL{-CL group):#COX-2 #
RE $ 5% 4 B (one-way ANOVA, F=13.16, P=5.9x10°) - # ¢ » & CL£CsL
(Bonferroni post hoc test, P=0.001) ~ CsLf=sCL ‘= (Bonferroni post hoc test,
P=8.44x10%) ¢ CsL{rsCsL ‘.(Bonferroni post hoc test, P= 8.47x10°) % & ¥
AR 3 4EA 13-

A~k 2 i fe > » & B(SCsL ~ sCL ~ CsL{=CL group):7COX-2 % IR
¥4 85 ¥ £ B (one-way ANOVA, F=17.80, P=3x10") - # ¢ » CL#2CsL
(Bonferroni post hoc test, P= 0.005) ~ CL & sCLF i3+ g ¥ £ 2
(Bonferroni post hoc test, P=0.04) ~ CsL¥2 sCL % (Bonferroni post hoc test, P=
9.9x107) 2 CsL#£sCsL ‘ (Bonferroni post hoc test, 2.84x10°%)4 &g % £ B - 5
S B4 13

ArishzFi "gFRe X &7 F LR (one-way ANOVA, F=
13.98, P=3.3x10°) -« # # » CL# CsL = (Bonferroni post hoc test, P=0.003)
CL2sCsL 2 (Bonferroni post hoc test, P= 2.27x10°) 2 CsL¥? sCL %

(Bonferroni post hoc test, P=8.83x10°) 4 8% £ % - 3 %R 4 13-

Wi R Ein R R COX-2 thi E 3
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% CL~CSL~SCL 2 sCsL = % # » /4 » — i~ 3 ¥ 2 = 15 » COX-2
1.8 B ¥ L B (one-way ANOVA, 4 u]§_F=0.47, P=0.63 ; F=0.21,
P=0.81 ; F=0.58, P=0.56 ; F=0.05, P=0.95) - # % R # 12 -

p53 e BE
1. gt fd szt
el — 318 CL~CsL~sCL % CsL & ‘e :1p53 4 ;& (meantSEM)
A %] % 0.37+0.08 ~ 0.65+0.09 ~ 0.08 £0.02 §= 0.09 £0.02 o ;5 = iF s >
CL~CsL~sCL % CsL & i & 4 % 5 0.30+0.06~0.70+0.16 ~ 0.11
+0.034-011+£0.03° /5 =¥t »CL~CsL ~sCL % CsL & &ch& RE
& %] % 0.25+0.05 ~0.87 £0.21 ~ 0.07 £ 0.01 = 0.09 +£ 0.02 - 34K Bl 13 £

14 -

2. L2 ph34REHLR

Ao~ iefk- e > w 2 B(SCsL ~ sCL ~ CsL4=CL group)=rp53 # L&
4 5% £ B (one-way ANOVA, F=18.38, P=2.1x107) « # ¢ » & CL#sCL
(Bonferroni post hoc test, P=0.02) ~ CL£2 sCsL = (Bonferroni post hoc test,
P=0.02) - CsL{rsCL ‘= (Bonferroni post hoc test, P=1.2x10"°)£s CSL{rsCsL ‘&
% 8% £ % (Bonferroni post hoc test, P= 1.9x10°) - WHERA 14

A xiof = &fs » v & B(sCsL ~ sCL ~ CsL4-CL group):p53 # L&
73 B ¥ £ B (one-way ANOVA, F=9.95, P= 6.5x10" e # @ > CL&CsL
(Bonferroni post hoc test, P=0.002)~CL ¢ sCL = (Bonferroni post hoc test, P=
0.04) ~ CsL#2sCL ‘ (Bonferroni post hoc test, P= P= 0.2x10°) 2 CsL¢?sCsL
(Bonferroni post hoc test, P=2.84x10°)+ s ¥ £ & - FEREA 14

Arishz®E "gRe 285 gFaL P (one-way ANOVA, F=

11.93>P=1.4x107)- # # > CL# CsL i (Bonferroni post hoc test, P=2.0x107%)
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CL¢2sCsL 2 (Bonferroni post hoc test, P= 7.0x10°) 2 CsL#* sCL %

(Bonferroni post hoc test, P=4.9x10°) + k¥ £ 8 - FHREA 14

3. VR E EicREFFH P53 thi RE (h R
% CL~CsL~sCL 2 sCsLw ¢ » /i » - iF ~ & 3¥ % = i¥io > p53
ERE R FLE (one-way ANOVA, ~ w|&_F=0.47, P=0.63 ; F=0.48,
P=0.44 ; F=1.01, P=0.38 ; F=0.07, P=0.4) - ;)Z’“?}% % 14 -

VEGF ¢4 &
1 &gzt
finf— {8 CL-CsL>sCL % CsL & % VEGF # 3£ (meantSEM)
/%] % 022+0.03~0.11+£0.02~0.03£0.014-0.04 +0.01 7% = F S >
CL~CsL~sCL % CsL & ecni € » % 5 057+0.15~0.21+£0.07 ~ 0.06
+0.02 47 0.06£0.02 - ;= = Ffs » CL~CsL~sCL 2 CsL & 2eni E
4% % 0.64+0.12~0.27+0.06 ~0.09 £0.02 4= 0.1 £0.02 - 3% B B 14 %
15 -

2. 22 VEGF 4R EL 3

A~ ik - (e o w 2 &(SCsL ~ sCL ~ CsL{-CL group) :"VEGF % R
£ 7 ¥ ¥ £ 2 (one-way ANOVA, F=17.61, P=2.9x10° K » ACL#CsL
@ (Bonferroni post hoc test, P=0.001) - CL#2sCL ‘. (Bonferroni post hoc test,
P=8.44x107) 22 CLfrsCsL e (Bonferroni post hoc test, P= 8.47x10" ) BEL
£ o SRA 15

i~ s = iFfs > w 2 K (SCsL ~ sCL ~ CsL{=CL group)VEGF %
¥ 74 35 ¥ £ B (one-way ANOVA, F=8.82, P=4.1x10%) - # ¢ » CL#2CsL
(Bonferroni post hoc test, P=0.028) ~ CsL£2sCL ‘% (Bonferroni post hoc test, P=
P=10.001) # CsL#2sCsL 2 (Bonferroni post hoc test, P=0.001)} & ¥ £ £ - 3

SR 4 15
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Arje=F 7gRe X85 FaLE (one-way ANOVA, F=
14.65 - P=1.2x10°) - # ¢ > CL# CsL = (Bonferroni post hoc test, P=0.05)
CL¢2sCsL 2 (Bonferroni post hoc test, P= 4.3x10°) 2 CsL#* sCL %

(Bonferroni post hoc test, P=3.5x10°) } % £ £ - ;#%& % 15-

3 WREEIEFFYH VEGF chi RE AP

b sCsL &w¥ » - ¥ A Ffr= ¥ VEGF ehZ ME T HF L B
(one-way ANOVA, F=4.65> P=0.002) » £ ¢ > & - ¥ ffe= ¥ P BF AL
£ (Bonferroni post hoc test, P=0.002) - % CL 2% ? » - ¥ ~ & Ffr= ¥
5 VEGF eh4 ;L& 4 5 ¥ £ 2 (one-way ANOVA, F=4.17 » P=0.003) » # ¢
hief- Fisfr=F S5 BEF L £ (Bonferroni post hoc test, P= 0.046) -

HHR A 15

NGF e 1§
1. g U a3t
el — #F18CL~CsL~sCL % CsL % % NGF =4 3§ (mean£SEM)
A% % 057+0.09; ~0.25+£0.04~0.07 £0.03 = 0.05+£0.02 - ;5K = iFfe >
CL~CsL~sCL % CsL & e g » % 5 065+0.12~0.29+0.05~0.12
+0.04 v 0.08 £0.03 o /=% = ¥ » CL~CsL~sCL 2 CsL & 2eni E
4% % 0.79+0.20 ~0.34£0.10 ~ 0.09 £ 0.03 = 0.06 + 0.03 - 34K Bl 15 £

16 -

2. Lt NGF4mEhil

Ao~ iefk - Fie > w e B(SCsL ~ sCL ~ CsL4-CL group)=riNGF # I
¥ 4 B ¥ £ B (one-way ANOVA, F=20.20, P=2.9x10°) - # ¢ » % CL2CsL

w  (Bonferroni post hoc test, P=0.002) - CL¥#sCL % (Bonferroni post hoc test,
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P=1.2x10") ¢ CL{rsCsL ‘= (Bonferroni post hoc test, P=6.7x10°)% & % £ & -
R A 16

Axiof= &its > w e B(SCsL ~ sCL ~ CsL4-CL group)sriNGF % R
£ 735 ¥ £ % (one-way ANOVA, F=13.76 » P=4.3x10° )« #¥ 5 CL£CsL
(Bonferroni post hoc test, P=0.01) ~ CsL#2 sCL % (Bonferroni post hoc test,
P=2.0x10")2 CsL# sCsL i (Bonferroni post hoc test, P= 7.9x10" ) lBELR
FERA 16

Arieh=Fi > "FRe 2 X &3 FoLE (one-way ANOVA,
F=13.32>P=5.3x107)- #¢ »CL2CsL % & % £ B (Bonferroni post hoc test,
P=0.005) + CL#2sCsL ‘= (Bonferroni post hoc test, P= 1.0x10™) frCL&sCLx

3 B2 % £ & (Bonferroni post hoc test, P=2.0x10" K WHEREA 16

3 WRE EILHFFHE NGF i RE R
% CL~CsL~sCL %2 sCsLw e » 1 » — 3% ~ 3 ¥ % = & /o % > NGF
i IE A F LR (one-way ANOVA, % w4 _F=0.48, P=0.12 ; F=0.48,

P=0.63 ; F=0.43, P=0.66 ; F=0.33, P=0.73) - 3 %R % 16 -

EE-L7
1. H&E % ¢
PEP L 3L X HEFAULF A4 AERFLEE 2 e -
Jp e H&E 2 ¢ %% > ¥ g sy 87 CCl £ jivip $3+ sCCl ends 4 > fik
A g g Lmiechimfe LA RE < tgHi e o @ & CCl 2518 > &

7 LLLT i2 % — @ ~ & 4o = 15 (CL-IW, CL-2W % CL-3W groups) » ¥

WELERIS Lt mie P A LTS M o FAFE 16 -

2. ABERCBYS
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LS B LS %R f CClE (s 4p 420 SCCI £ firefads 3o @ >

H oA A ;_,EL%‘«_F HIF-1a ~ iINOS ~ COX-2 ~ P53 4= ED1 # IR & & % 3 4v o

Jix

M & CClI £jite » &8 7 LLLT 7% — & ~ & & {r= & 1 (CL-1W, CL-2W %
CL-3W groups) » P14 7 HIF-1a ~ iINOS ~ COX-2 ~ P53 §v ED1 # £ § i
RS o SR B 17-21 -

MR T SR SR 4 hF]S @ 2 0 CCl & jists 4p 413 sCCIl ehds 4+ >
A ;_E_F‘«J VEGF 4v NGF # sR.c5 B ¥ i v > A » LLLT /5% - & ~
A ¥ fr= iF {4 (CL-1W, CL-2W % CL-3W groups) > B4 3 VEGF 4= NGF %
BF L M Av g o 5 S100 £ IR+ 5 CCl £ jirts 4p 3% sCCI &% 4+ » S100
i AT b e B i LLLT jaf - i~ & # o= 1 15 (CL-1W,
CL-2W 2 CL-3W groups)> ¥ r474 7 S100 F 3 5 crdf %o 5 @) 22-24 -

M HERE %6 2 A5 D F 44 chie s B 4B % - 357 W 25 -

3. LBEFERS
195 45 ¥ L B 4 ¢ (double staining)shis % o 3 IR & CCl £ jiF
¢ HIF-1o ~ iINOS {r ED1 % 31> % 7 %4 IR ér_.f‘:E’_f%HB fpeniz g o 8f7
LLLT ;5% — & ~ & ¥ fe= ¥ 15 (CL-1W, CL-2W %2 CL-3W groups) > &%
HIF-1a ~ INOS e EDL % SR EE% ¢ =% chdic® § % Mg % o 47

26-27 °
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Table2. The results of body weight in CL and CsL group.

CL group CsL group P value
(student t-test)
Pre- 250.27+2.08
Post- 233.38+1.15
Post 7 Days 247.03+£1.49
1w 267.05+£2.48 271.2243.39 0.33
2W 283.18+2.48 301.63+2.80 1.68x10”
3w 303.30+3.52 313.616.96 0.20
F value (one-way ANOVA) 95.77 123.13
P value 0 0

Post-Hoc (Bonferroni)

1W v.s. pre-, P=1.14x10"
1W v.s. post-, P<0.0001
1W v.s.7Dpost-, P=1.6x10"°
1W v.5.2W, P=1.9x10"
1W v.s.3W, P=1.33x10™"
2W v.s. pre-, P<0.0001
2W v.s. post-, P<0.0001
2W v.s.7Dpost-, P<0.0001
2W v.s.3W, P=7x10™

3W v.s. pre-, P<0.0001
3W v.s. post-, P<0.0001
3W v.s.7Dpost-, P<0.0001

1W v.s. pre-, P=1.82x10"
1W v.s. post-, P<0.0001
1W v.s.7Dpost-, P=3.37x10*?
1W v.s.2W, P=1.21x10™
1W v.5.3W, P=8.99x10™
2W v.s. pre-, P<0.0001
2W v.s. post-, P<0.0001
2W v.s.7Dpost-,P<0.0001
3W v.s. pre-, P<0.0001
3W v.s. post-, P<0.0001
3W v.s.7Dpost-,P<0.0001
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Table 3. The results of pain threshold measurement in CL and CsL group.

CL group CsL group P value
(student t-test)
Pre- 18.78+0.09
Post- 10.74+0.19
Post 7 Days 9.7+0.26
1w 12.43+0.20 10.36+0.22 4x10°
2W 12.90+0.23 10.57+0.29 2.94x107
3w 13.0510.28 10.10+0.26 3.86x10”
F value (one-way ANOVA) 306.62 326.94
P value 0 0
Post-Hoc (Bonferroni) 1W v.s. pre-, P<0.0001 1W v.s. pre-, P<0.0001

1W v.s. post-, P=1.93x10® 2W v.s. pre-, P<0.0001
1W v.s.7Dpost-, P=6.66x10"> 3W v.s. pre-, P<0.0001
2W v.s. post-, P=1.08x10"

2W v.s.7Dpost-,P=3.33x10™"

3W v.s. post-, P=3.26x10~

3W v.s.7Dpost-, P=3.33x10"°
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Table 4. The results of SFI measurement in CL and CsL group.

CL group CsL group P value
(student t-test)
Pre- -6.6711.02
Post- -86.00+1.36
Post 7 Days -82.42+1.31
1w -67.78+1.83 -80.1813.03 0.01
2w -57.12+2.57 -72.87+2.59 0.0001
3w -37.45+1.38 -58.20+1.93 6.74x10°
F value (one-way ANOVA) 527.72 440.48
P value 0 0

Post-Hoc (Bonferroni)

1W v.s. pre-, P<0.0001
1W v.s. post-, P=6.33x10™"

1W v.s.7Dpost-, P=1.67x107°

1W v.s.2W, P=3x10"

1W v.s.3W, P=1.13x10"
2W v.s. pre-, P<0.0001
2W v.s. post-, P<0.0001
2W v.s.7Dpost-,P<0.0001
2W v.s.3W, P=5.98x10"
3W v.s. pre-, P=3.33x10'"
3W v.s. post-, P<0.0001
3W v.s.7Dpost-, P<0.0001

1W v.s. pre-, P<0.0001
1W v.s.3W, P=9.59x10”’
2W v.s. pre-, P<0.0001
2W v.s. post-, P=6.09x10"
2W v.s.7Dpost-,P=0.01
2W v.s.3W, P=4x10™

3W v.s. pre-, P<0.0001
3W v.s. post-, P=4.52x10"
3W v.s.7Dpost-, P<0.0001
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Table 5. The results of TFI measurement in CL and CsL group.

CL group CsL group P value
(student t-test)

Pre- -6.70+0.79
Post- -94.32+1.11
Post 7 Days -92.76+1.51
1w -76.20+2.97 -88.32+3.13 0.007
2W -69.21+2.81 -85.90+2.90 2x10™
3W -52.23+1.56 -67.13+2.72 2x10™
F value (one-way ANOVA) 563.89 558.31
P value 0 0
Post-Hoc (Bonferroni) 1W v.s. pre-, P<0.0001 1W v.s. pre-, P<0.0001

1W v.s. post-, P=3.9x10™" 1W v.s.3W, P=2.44x10°
1W v.s.7Dpost-, P=2.28x10°  2W v.s. pre-, P<0.0001

1W v.s.3W, P=2.37x10® 2W v.s. post-, P=0.04

2W v.s. pre-, P<0.0001 2W v.s.3W, P=1.5x10™

2W v.s. post-, P<0.0001 3W v.s. pre-, P<0.0001

2W v.s.7Dpost-,P=1.33x10"*  3W v.s. post-, P=3.42x10™""
2W v.s.3W, P=4x10" 3W v.s.7Dpost-, P=4.34x10*°

3W v.s. pre-, P<0.0001
3W v.s. post-, P<0.0001
3W v.s.7Dpost-, P<0.0001
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Table 6. The results of PFI measurement in CL and CsL group.

CL group CsL group P value
(student t-test)
Pre- -14.56+3.38
Post- -80.6713.22
Post 7 Days -46.21+£3.28
1w -60.15+3.89 -49.234+5.19 0.1
2W -53.16+4.08 -53.3545.99 0.97
3w -13.8143.29 -28.0246.45 0.07
F value (one-way ANOVA) 51.08 40.76
P value 0 0

Post-Hoc (Bonferroni)

1W v.s. pre, P=4x10™

1W v.s. post-, P=0.003

2W v.s. pre-, P=4.58x10°
2W v.s. post-, P=2x10"
3W v.s. post-, P=3.66x10"
3W v.s. 7Dpost-, P=0.002

1W v.s. pre-, P=1.08x10"
1W v.s. post-, P=1.93x10°
2W v.s. pre-, P=2.88x10"
2W v.s. post-, P=0.001

3W v.s. post-, P=1.29x10"
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Table 7. The results of SSI measurement in CL and CsL group.

CL group CsL group P value
(student t-test)

Pre- -3.451+0.79
Post- -86.891+1.49
Post 7 Days -91.21+1.44
1w -72.22+1.98 -88.49+2.98 0.001
2w -63.60+3.03 -81.06+2.91 8.48x10”
3w -48.68+1.97 166.74+2.70 1.39x10°
F value (one-way ANOVA) 350.56 292.92
P value 0 0
Post-Hoc (Bonferroni) 1W v.s. pre-, P<0.0001 1W v.s. pre, P<0.0001

1W v.s. post-, P=4.71x10°  1W v.s.2W, P=0.14
1W v.s.7Dpost-, P=9.46x10° 1W v.s.3W, P=1.54x10"

1W v.s.2W, P=0.001 2W v.s. pre-, P<0.0001
1W v.s.3W, P=2.99x10™*2 2W v.s.7Dpost-,P=0.004
2W v.s. pre-, P<0.0001 3W v.s. pre-, P<0.0001
2W v.s. post-, P<0.0001 3W v.s. post-, P=7.26x10"

2W v.s.7Dpost-,P<0.0001 3W v.s. 7Dpost-, P=2.76x10"°
2W v.s.3W, P=3x10™

3W v.s. pre-, P=1.05x10°

3W v.s. post-, P<0.0001

3W v.s.7Dpost-, P<0.0001
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Table 8. The results of levels of TNF-a assessed by EISA in each group.

sCsL group sCL group CsL group CL group Fvalue* Pvalue PostHoc test (Bonferroni)

1w 1202.39+70.86 907.40+183.81 17048.43+3815.98 5946.14+1401.31 12.04 7.1x10° ClLv.s.CsL  P=0.01
CsLv.s.sCL P=8.5x10"
CsLv.s. sCsL P=1x10"

2W 1010.68+11.18 724.47+114.71 9453.13+1146.64 3601.79+387.83  38.92 5.7x10° ClLv.s.CsL  P=9.1x10°
CsLv.s.sCL  P=6.9x10"
CsLv.s. sCsL P=3.5x107
CLv.s.sCL  P=0.02

3W 898.64+36.45 586.60+98.72  9502.10+2317.18 2631.01+589.01  10.73  1.5x10" CLv.s.CsL P=4.7x10>
CsLv.s.3sCL P=2x10"
CsLv.s.sCsL P=3x10"
F value* 10.93 1.37 3.54 2.70
P value 0.004 0.28 0.05 0.09
Post Hoc test  1W v.s.3W, P=4x107

(Bonferroni)

*: tested with ANOVA.
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Table 9. The results of levels of IL-1 5 assessed by EISA in each group.

sCsL group sCL group CsL group CL group F value* P value Post Hoc test (Bonferroni)
1w 2174.89£591.64 1999.014+594.65 18358.22+4570.76 7077.83+691.05 7.59 0.002  CLv.s.CsL P=0.04
CsLv.s. sCL P=0.01
CsL v.s. sCsL P=0.01
2W 1938.02+577.75 1731.98+471.47  17392.95+3781.43 6369.17+668.91 10.08 0.001  CLv.s.CsL P=0.01
CsL v.s. sCL P=0.002
CsL v.s. sCsL P=0.002
3w 1847.61+592.86 1360.16+358.40 18407.6215368.96 4044.361761.51 6.39 0.004 CLv.s. CsL P=0.03
CsL v.s. 3sCL P=0.02
CsL v.s.3sCsL P=0.02
F value* 0.08 0.44 0.02 5.02
P value 0.92 0.66 0.98 0.02
Post Hoc test 1W v.s. 3W
(Bonferroni) P=0.03

*: tested with ANOVA.
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Table 10. The results of levels of BDNF assessed by EISA in each group.

sCsL group sCL group CsL group CL group F value* P value Post Hoc test (Bonferroni)
1w 415.12+465.47 386.59+55.28  2621.38+215.93 3394.25+138.98  88.83 3.45x10"  CLv.s. CsL P=0.01
CLv.s. sCL P=4x10"
CLv.s.sCsL  P=4.6x10°
CsLv.s.sCL  P=2.8x10"
CsLv.s.sCsL  P=3.3x10"
2W 374.66+42.94 341.76+24.69  3122.22+180.54 4188.56+104.52  222.11  3.02x10™®  CLv.s.CsL P=5.3x10"
CLv.s. sCL P=3.6x10"
CLv.s.sCsL  P=4.1x10"?
CsLv.s.sCL  P=5x10"°
CsLv.s.sCsL  P=6x10""°
3W 374.74+44.78 369.74+6.62  3282.78+168.01 4972.37+154.64 25598  9.96x10™*  CLv.s.CsL P=4.6x10"
CLv.s. sCL P=8.5x10"
CLv.s.sCsL  P=8.6x10"
CsLv.s.sCL  P=9.2x10%°
CsLv.s.sCsL  P=9.4x10*°
F value* 0.20 0.41 3.32 345
P value 0.82 0.67 0.06 2.45
Post Hoc test 1W v.s. 2W
(Bonferroni) IWv.s. 3W
2W v.s. 3W

*: tested with ANOVA.
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Table 11. The results of levels of HIF-1 ¢ assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)

1w 0.04+0.01 0.02+0.01 0.34+0.05 0.16+0.04 17.50 1.35x10° CLv.s. CsL P=0.006
CsLv.s.sCL  P=3.48x10°
CsLv.s.sCsL  P=9.21x10®

2W 0.07+0.03 0.03+0.01 0.67+0.13 0.28+0.05 17.18 1.6x10°® CsLv.s. CL P=0.004
CsLv.s.sCL  P=3.87x10°
CsLv.s.sCsL  P=1.06x10"

3w 0.08+0.03 0.0410.01 0.61£0.15 0.19+0.05 10.21 1x10™ CLv.s. CsL P=0.006
CsLv.s.sCL  P=2x10"
CsLv.s.sCsL  P=0.001

F value* 0.92 1.54 2.17 2.07

Pvalue 0.42 0.24 0.14 0.15

*tested with ANOVA.
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Table 12. The results of levels of iINOS assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)

1w 0.02+0.01 0.01+0.01 0.13+0.02 0.05+0.01 24.56 7.94x10°° CLv.s. CsL P=1x10"
CsLv.s. sCL P=2.7x10"
CsL v.s. sCsL P=1.2x10"

2W 0.03+0.01 0.03+0.01 0.26+0.07 0.09+0.03 8.17 2.81x10™ CLv.s. CsL P=0.01
CsL v.s. sCL P=0.001
CsL v.s. sCsL P=0.001

3W 0.03+0.01 0.03+0.01 0.27+0.09 0.09+0.03 5.50 3.25%x10° CLv.s. CsL P=0.05
CsL v.s. sCL P=0.007
CsL v.s. sCsL P=0.009

F value* 0.48 0.93 1.37 0.44

Pvalue 0.63 0.41 0.27 0.65

*tested with ANOVA.

62



Table 13. The results of levels of COX-2 assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)
1w 0.15+0.04 0.10+0.02 0.51+0.08 0.27%0.05 13.16 5.88x10° CLv.s. CsL P=0.01
CsLv.s. sCL P=8.44x10°
CsL v.s. sCsL P=8.47x10"
2w 0.16+0.03 0.14+0.03 0.57+0.07 0.33+0.03 17.80 2.98x10” CLv.s. CsL P=0.005
CLv.s.sCL 5
P=9.9x10
sCsL v.s.CsL
sCLv.s.CsL P=2.84x10°
P=0.04
3w 0.15+0.02 0.13+0.03 0.58+0.10 0.28+0.04 13.98 3.35x10°° CLv.s. CsL P=0.003
CsLv.s. sCL P=8.83x10°
CsL v.s.sCsL P=2.27x10"
F value* 0.05 0.58 0.21 0.47
Pvalue 0.95 0.56 0.81 0.63

*tested with ANOVA.
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Table 14. The results of levels of p53 assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)

1w 0.09+0.02 0.08+0.02 0.65%0.09 0.37+0.08 18.38 2.12x10” CLv.s.CsL P=0.02
CLv.s .sCL P=0.02
CL v.s. sCsL P=0.02
CsL v.s.sCL P=1.2x10"°
CsLv.s.sCsL P=1.9x10°

2W 0.11+0.03 0.11+0.03 0.70%0.16 0.30+0.06 9.95 6.74x107 CLv.s. CsL P=0.02
CsL v.s. sCL p=2x10"
CsL v.s. sCsL p=2x10"

3w 0.09+0.02 0.07+0.01 0.87+0.21 0.25+0.05 11.93 1.43x10” CLv.s. CsL P=0.002
CsLv.s.sCL  P=4.9x10°®
CsL v.s.sCsL P=7x10"

F value* 0.69 1.01 0.48 0.84

Pvalue 0.37 0.38 0.62 0.44

*tested with ANOVA.
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Table 15. The results of levels of VEGF assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)

1w 0.04+0.01 0.03+0.01 0.11+0.02 0.22+0.03 17.61 2.93x10°® CLv.s. CSL P=0.009
CLv.s.sCL  P=9.2x10°
CLv.s.sCsL P=1.3x10"

2W 0.06%0.02 0.06%0.02 0.21+0.07 0.57+0.15 8.82 4.05x10™ CLv.s. CSL P=0.03
CLv.s .sCL P=0.001
CLv.s.sCsL  P=0.001

3w 0.10+0.02 0.09+0.02 0.27+0.06 0.64+0.12 14.65 1.24x10° CLv.s. CSL P=0.005
CLv.s.sCL  P=3.5x10"®
CLv.s.sCsL  P=4.3x10"

F value* 4.65 3.30 2.12 4.17

Pvalue 0.02 0.06 0.15 0.03

*tested with ANOVA.
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Table 16. The results of levels of NGF assessed by western blotting in each group.

sCsLgroup  sCL group CsL group CL group F value* P value Post Hoc test(Bonferroni)

1w 0.05+0.02  0.070.03 0.25+0.04 0.57+0.09 20.20 2.88x10° CLv.s.CsL  P=0.002
CLv.s.sCL  P=1.2x10"
CLv.s.sCsL  P=6.7x10°

2W 0.08+0.03  0.12+0.04 0.29+0.05 0.65+0.12 13.76 4.26x107 CLv.s.CsL  P=0.01
CLv.s.sCL  P=2x10"
CLv.s.sCsL  P=7.9x10”

3W 0.06+0.03  0.09+0.03 0.34+0.10 0.79+0.2 13.32 5.28x107 CLv.s.CsL  P=0.005
CLv.s.sCL  P=2x10"
CLv.s.sCsL  P=1x10"

F value* 0.33 0.43 0.48 2.48

Pvalue 0.73 0.66 0.63 0.12

*tested with ANOVA.
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Figure 1. The serial changes of body weight in each group. CsL group
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Figure 2. The serial changes of pain threshold in each group.
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Sciatic functional index

Figure 3. The serial changes of SFl in each group.
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Figure 4. The serial changes of TFl in each group.
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Figure 5. The serial changes of PFl in each group.

Peroneal functional index

Treatment period

CCl-induced neuropathy

ODre- Post- 7D Post-

-10
-20
-30

-40

-50

-60

-70

-80

-90

-100 Before treatment

1 week 2 week 3 week
% _J
*x _J
% _J
CsL group

After treatment [ CL group
*. P<0.05



Figure 6. The serial changes of SSl in each group.
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Figure 7. The protein levels of TNF-a by ELISA in each group.
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Figure 8. The protein levels of IL-1B by ELISA in each group.

[ ] sCsLgroup[ | CsL group .
I sCLgroup I CLgroup - P<0.05

E 3
FT ( )
% T r
25000 - ~ %A L% — %
[
20000 - w [

£
S~
[e]0]
2 15000 -
C
g
2
()
S 10000 -
x
(]
Q.
-
=

5000 -

1 week 2 week 3 week

Treatment period

74



Figure 9. The protein levels of BDNF by ELISA in each group.
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Figure 10. The levels of HIF-1a by Western blotting in each group.
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Figure 11. The levels of iNOS by Western blotting in each group.
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Figure 12. The levels of COX-2 by Western blotting in each group.
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Figure 13. The levels of p53 by Western blotting in each group.
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Figure 14. The levels of VEGF by Western blotting in each group.

VEGF/B-actin ratio ( fold change )

0.8

0.6

0.4

0.2

1 week

2 week

3 week

sCsL sCL CCI-sL CCI-L sCsL sCL CCl-sL CCI-LsCsL sCL CCi-sL CCI-L

VEGF

d" -- ._! 44kDa

B-actin |"=" wD GIp e G G 9P W W WP WP W 13 Da

*

[ *

— —/
{—*

N

*

-\
[

1 week

Treatment period
80

e )
[ o _\\ ! (_?‘\ [ sCsL group
~ * N B sCL group
[ CsLgroup
mm CLgroup
*: P<0.05
2 week 3 week



Figure 15 . The levels of NGF by Western blotting in each group.
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Figure 16. The examples in each group by H&E staining.
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Figure 17. The examples in each group by HIF-1a immunohistochemistry.
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Figure 18. The examples in each group by iNOS immunohistochemistry.
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Figure 19. The examples in each group by COX-2 immunohistochemistry.
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Figure 20. The examples in each group by p53 immunohistochemistry.
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Figure 21. The examples in each group by ED1 immunohistochemistry.
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CsL group CL group

The examples in each group by VEGF immunohistochemistry.
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Figure 23. The examples in each group by NGF immunohistochemistry.
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Figure 24. The examples in each group by S100 immunohistochemistry.
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Figure 25. The histogram and quantification of the results of H&E staining and immunohistochemistry.
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Figure 26. The examples in CsL and CL group by HIF-1a, ED1 double immunofluorescent staining.
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B. 2-week treatment

HIF-1a DAPI+ HIF-1a + ED1




C. 3-week treatment

HIF-1a DAPI+ HIF-1a + ED1




Figure 27. The examples in CsL and CL group by iNOS, ED1 double immunofluorescent staining.

A. 1 week

DAPI+ iNOS + ED1




B. 2-week treatment

iNOS DAPI+ iNOS + ED1




C. 3-week treatment

iNOS DAPI+ iNOS + ED1
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IR R sk % T.(Bennett, 1988; Klass et al., 2005; Wang et al., 2010) - # 4
N LLLT iots (A - ~ a8 = o) BA B @O EF G 2 BT
LLLT #4307 3 4o 8 8 E 1l B RS AR ORp - 27 %5824
WO X e LLLT 5o B 36 2 vop 2 R s dp i 0 LLLT ¥ 02 % 40 047

5 31 Az egd Bom IR R (Albertini et al., 2007b; Rizzi et al., 2006) -

=~ LLLT > CCl e it B if § b w et 3
b CCl £ iisis » « Renfa 4 8 (F7 a0 € P L5l fa £ PR E

(Cobianchi, 2010; Jou et al., 2004) - » @ % f|* SFI~TFI -~ PFI 2 SSI # i {+:8 &
RFE o BEBER P L S o B+ B SFIL- TR~ PRI 2 SSI &+ jis
(B3 pFiE - RBESTE S AN LLLT(F 35— & ~ 3 %8 = Femisf) o SFI
TFI~ PRI 2 SSI ey ficst o 2 (CsL)F B Ferw 4RI % o o St R %7 423k
LLLT ¥ i ¥ v Jgd o S sk o e AR i0 PR o3r 5 8 © gk ) LLLT
¥ o iRagA 5 g 2 (nerve regeneration) (Chen, 2005; Rochkind et al., 2007) - iz it %
RV EL A FEL RNk o T b o 40 b A9 % NGF ~ VEGF 2 BDNF A 4

A% P LLLT v imuedd 534 kad 1) # a0 M ikqp ok o
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frlL-6 4 4 (Lee, 2009; Shamash, 2002) - 4! (5 4f & ek in™ » TNF-a2 IL-1P
el 4 € IR E o b R A4 SRR n B R o e A R e i3 A
& J&(Allan, 2000; Simi, 2007; Spulber, 2010) = % ¥ 2% ] * ELISA% +7CCI# i 2
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FolL-1B 2 B B ¥ ™ "% o ML AR 3 dp ) e g A LM & L ands 4 0
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HIF-lo ~ 3R % > &4 » LLLT ipfp 6 > # g e 2 Ervfiw® + i HIF-1a

A IRE G ARF R o Fpt > T OB LLLT ¥ % i HIF-1o ~ 23 F R % > 4
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1999)
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