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M2 1B (IL-18) FIE b AR I F-B1 (TCF-B1) & i, 5R  BFARYL 50% PWT 7 F ARHiTJ5 To i & 21k
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[ Abstract] Objective To investigate the effect of lipoxin A, (LXA,) on radicular pain caused by inter-
vertebral disc herniation. Methods Non-compressive intervertebral disc herniation was induced into forty-eight a-
dult male Sprague-Dawley rats, and they were divided into a sham group ( sham operation + 10 pl normal saline) ,
a control group (modeled + 10 pl normal saline) , an LXA, 10 ng group (modeled + 10 ng LXA,) and an LXA,
100 ng group ( modeled + 100 ng LXA,), with 12 rats in each group. The normal saline (10 wl) or LXA,
(10 pl) was administered intrathecally right after the operation and on each of the three succeeding days. General
behavior was observed and the 50% paw withdrawal threshold (50% PWT) was measured. On postoperative day 7
all the rats were killed and the ipsilateral lumbar (L, ) segments of their spinal dorsal horns were removed for de-
termination of the expression of p-JNK, t-JNK, p-ERK and t-ERK proteins using western blotting. TNF-a, IL-1B
and TGF-B1 expression were determined using ELISA. Results There was no significant difference in the 50%
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PWT of the sham group before and after surgery, but the 50% PWTs of the control group and the LXA, 10 ng group
were significantly decreased after the operation compared with their values beforehand and significantly lower than
the value of the sham group at all time points. Moreover, the 50% PWT of the LXA, 10 ng group on postoperative
days 3 and 5 was significantly higher than the control group; as was the value of the LXA, 100 ng group on postop-
erative days 2, 3, 4,5, 6 and 7. The p-JNK and p-ERK expression in the control group, the LXA, 10 ng group
and the LXA, 100 ng group were all increased significantly more than in the sham group, but their expression in the
LXA, 10 ng group and LXA, 100 ng group were decreased significantly more in a dose-dependent manner compared
with the control group, with the LXA, 100 ng group showing the greatest decrease. There were no significant differ-
ences in t-JNK or t-ERK expression within each group. Conclusion LXA, can alleviate radicular pain caused by
non-compressive lumbar intervertebral disc hemiation. The underlying mechanism involves inhibiting the activation

of the ERK and JNK pathways, reducing the expression of pro-inflammatory cytokines and increasing the expression
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of anti-inflammatory cytokines.
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growth factor-B1, TGF-B1) i) & & , BORM L, BOA 5
B L R ARF I AT A BEER K VRS T, HE
VKKIRAPAIE T 1 ml BERE 12561 A% 10% 24
LIS B DI B W, T A% 4% R TNF-o IL-18 FI
TGF-B1 ELISA 5] &yt W A5 A TR | K o it VA
FFIUASE it X 7 P R O 1 22 Tl b v B 6 35 4% A e
K&,

NGt eE

KT SPSS 19. 0 MGE T4t A7 Bt 73 i, it
R (7 +5) JBUEKR A H] OBCR R R 5 22
AT, P HE R FH B 36 B9 JE ( Bonferroni ) 5 J5 K 12/

KBk, P <0. 05 R RERA G FE X,
& ES

— AT R s g R

RIG AR FEHOIR S R4, 6 IR R R B
WL CHFRE AR A7 o R L Hh S5 SURAAE | TE
H W AR 32 2h D RE B AT SR

T S K BUR RIS 8] s AR 50% PWT AR fk 1% Bl

ARG R EAM 509% PWT Z 0] bAL, 2% 5058
B (P>0.05), BFARL 50% PWT 7EFARHi
JETCWE LA (P>0.05), SHMNAR L, X RAH
FINRAE A, 10 ng AR5 B[R] 451 50% PWT FEAIL,
LSRG L (P <0.05) ., SEFRAARE R
] He A, TR AR 4 K A, 10 ng 4R 5 £ B ] 5
1) 50% PWT A%, Z R A G2 L (P<0.05), 5
SHRL RS ISR K A, 10 ng ARG 3 d.5 d 19 50%
PWT %5, Z R A4 # B L (P<0.05), SxIH4
A S5 R Ta) A b g BB E A, 100 ng RS 2d .3 d
4d5d.6d.7dF)50%PWT B E8E, 2256511
B (P<0.05) ,FEWE I,

= A KRBEANE 7 d p-JNK t-JNK ,p-ERK ,t-ERK
A FRIRNE N

DLH I -3 - R Bt & B ( glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) £ A5 %, 5RFARH
Mg, YRR AR K A, 10 ng HFIAEAE E A, 100 ng
21 p-JNK .p-ERK /K F-BH B F+ &, 25 A Gt = E X
(P<0.05), SXIHRALE,IEEE A, 10 ng HAFE
%R A, 100 ng 4 p-JNK p-ERK 7K-F-H] i BAIG, 22 5
HYiteFE X (P <0.05), HIEEE A, 100 ng 41 FF%
R (P<0.05), S50 mARHE PR, £ 4 -JNK F1
tERKEH T EZH K, 2R LHITH#E X (P>
0.05),HFFWE 1,

W A RRARE 7 d ARMHEEETS A INF-o,
IL-1B TGF-B1 AYZFIAKF

ST ARA e, XA JRA K A, 10 ng 1R
4% A, 100 ng 4 TNF-o IL-1B 19235 K -0 5B FH s
TGF-B1 B FiKK T BFEAL, ZRA %1% B X
(P<0.05) . 5 AL L5, I5 A K A, 10 ng 4L FIR

F1 SR SARM 50% PWT Z40IER (g, % 5)

e 1% AT ARG 1d ARJG2d ARJG3d RJF4d RJG5d ARIF6d RJG7d
BFARH 12 14.85+2.40 13.84+1.92 14.83+2.03 14.76 £1.94 14.53 £1.84 14.25+1.99 14.52+1.69 14.63 £1.97
X HEZH 12 15.09£1.93  7.20+1.52*" 5.99 +2.02*> 4.89 +1.80" 4.71 £2.61°* 4.25+1.70" 4.31 £2.15" 3.48 +1.62*"
MEEE A, 10ng 20 12 14.30£1.97  8.73+3.63% 8.59+2.65® 8.90 +2.76™ 8.69 +3.41% 8.56 £2.77%° 8.05+2.73 7.74 +2.75%
JREE A, 100ng 4 12 14.62+1.77 11.1322.11 11.24 +3.35° 11.93 +2.65° 11.39 £2.50° 11.19 £3.35% 10.95 +2.71° 10.64 +3. 68"

W SH N AR, P <0.05 ; ST ARLAA G R ] 5 L, PP <0. 05 5 5 % B8 20 AR5 5] i) o5 e #g, ° P < 0. 05



AR T B A 5 AR J Ak 2015 4F 4 145 37 4555 4

Chin J Phys Med Rehabil, April 2015, Vol. 37, No.4

- 255 -

t-JNK

p-ERK

G . com— — —

HRHEA,

MRAEFEA,
10ng#l

fFALl 100 ng#4l

pogiitiil

25
g 20 b T
X ab
= 15}
% abc
10 F —
o
% 05 p :-: .
L, B
] ! REFEA, RHEA,
BERA x4l T(}ngﬁ lE[l)Gng?H B
25
g 2.0
&
g L5 abc
2 10
®
% 05
m
& 0
) ﬂ"ﬂiﬁ_‘ ]Fg-ﬁAa
A BFAR4 XA Tongiﬁ lh(.mngﬁﬁ C

T SETFARALE 2P <0.05; 54 BAH, PP <0.05; 55K A, 10 ng A, °P<0.05; Hih K A N&EHKREAR 7 d p-JNK,
t-JNK \p-ERK t-ERK & H K E L B B ARG 7 d B4 KR p-INK FEARRIBEL, B C ARG 7 d H4 KR p-ERK EH FZRAHE L

B 1

A% A, 100 ng ZH TNF-o IL-1B F A 7K - B @ I
TGF-B1 HFRAK BT, ZFAGIEE L (P<
0.05), HJE% £ A, 100 ng H BB TEHE (P<
0.05) , R EARMIM: , TEWE 2,
F2 KAKEAR T d RIEBEET M TNF-a,
IL-1B . TGF-B1 MZRIEKT-(pg/mg,x £5)

2H 5 % TNF-a IL-1B TGF-B1
. 58.22 + 28.98+  179.33
R4
A 6 18.77 9.28 15.81
289.62 = 132.13 + 61.23 +
I HE 4]
HHRAL 6 33.04* 13.20* 13.32"
200.49 = 70.76 + 85.99 +
REEK A, L 4
IR A Ong 6 T s 16.33% 20.59*
141.92 + 55.86+  123.81 =+
B4 A, 100 ng 4
IR A0 6 ) N o a0 20,927

0 SR P AU, P <0.05; S ML LA, PP <0.05; 5IEE &
A, 10 ng A HLEZ P <0.05

T it

ABFFE R, R B R I A KA s
FENRAR LA | 5 G I 1) 5 A 0 Y 4 e ELHER
DNAUBRR B 525 T B, 42 R DU B, A% 4 41
AUECIR I A T S P AR V) 5 5 114 P SRR A o 22 9
M EZHLH 22—, ARSI K Bumet 14 5E LR
AU, B BB OUIR A7 AE TN, — B3
BTG TRIERGE, MU A= A B S BB, 75
SR AR AT AR D P I I 4 i 2 S M 2 5
B SATH RO R SR AN T, 5 DR 2 T i
K SV AT S BOUR AR 2206

ARJF T d R BRARMARETS F 22 2450 A PR B4 p-JNK (1-INK  p-ERK 1-ERK A2 1 &

AT LI, BN TEST IR E A, BEW] W R R
SEMEIEHE ] 55 58 B 50% PWT, JE4 % & Serhan
U R IR — 2R A DU R AR T, R R P
FIRTEPENR RPL RN R Z —, IRAER A, BIFREER
AR — 5l S R s E AR G
(B BE 57 {4 fig & & 5Z 1K (receptor for lipoxin A,
ALXR) 258, NI &7 L Wy 2p s b IR E RERH L
GRE TR H R A0 S A 184 A% AN R e 4
IR IERE 7, IR 22 IR 7 i 2k K B s hL R A 1
R TR KT AR RE VAR 7, TAE R, IR A A
PEJAE TH IR AVE FH L e P OGS 48 M e 1. 2 5 9
UM EIEEUET ) T, AR UE SR E R A, BE
ol e M e 35 S g o 1o AR BB RE I B, R T A BE Y
FALEA T (IL-1B A1 TNF-o) 19 35K, b EHi 4
HF (TGF-B1) K AKE! o A 481 41 7 Ry 1) A
FEH R BUIR AR A, BB AR A 27 3405 K R
T eI R, PR AT AR A 2 R R IR P (TL-18 AN
TNF-o) KK A ST ARGE , 76 Js 350 i B i
PR R AR | R SRR o] ok L 3 R S e
I DX BT 4 P F A e 1k K SR i e el g2 (ELYS
AW R, ALXR 3 3h 5 GE 4% T 18 JF £F 4t fb KBRS
RUFZHZY TGF-B1 1R K-, #E I 3X vT 68 5 95 g ot
T B 22 5 O L ELARKL R i 75 df — 2 g uE se
oM DR T8 SR N T B0 i o bk B S AR A
WFIE & B, TNF-o B0 R 2 fith & 40 o DR 7 376 b 1) S
T, 85 9 25 7 TNF-o fE 32 85 i o0 o SR 3, BEL b
TNF-o J& , 5 i f R 1 e 5 e ) T-18 e tiiE




- 256 -

FRAEY B S A A 2015 4E 4 H4537 %454 1] Chin J Phys Med Rehabil, April 2015, Vol. 37, No.4

SRS G EE R T B AR NG T
IL-1 B SZAARH540 ) e W] 10 B AT B Ao 28 O LR A
FIALBR S TCF-B1 2 EE PR A F, 55 &
P, P2 M 36 4 45 45 ( chronic constrictive injury, CCI)
KA EFEL M TCF-B1 5 = B B FEAIC, i 76 5 14
T HMEAE TGF-B1 J5 AE W 2 R AIK CCT R B i #
B AT RS B P 45 T AR TGR-B1 R
BRER 43 Ak 22 45 FL K BRUBE AL 1Y pl 28 0 B PR K
- B AEFSHEIIIE SR A, T RE R i i R AT
(S R N O P 7 S B N 7 3 2B AR SR Y
(1] 48 5 1 R B A AR b 229

JNK I ERK J2 22 2 % A0 2 H 3088 28 1 b 1 =
BRSO FE VR T A SR 2450 T B PR RS
FEAT BEEM B kB, AR R E T A
Ml ERK T M X T 50 18 P A R B LA AR,
BN 25T ERK H 6 5 B 08 10 25 40 13 f 28 45 LK B
FRILBHCIRG B0 2o B0 R 8 T R R T I 5 40
INK ] 375 R A B s BILPE AN 2290 B N 45 7 INK #0461
R BE I i 22 2 LK SR g B A 2 2 L A
FUESE, IRA R A, 5AEMEIE IR 4 i) ALXR
i Ja R BUR AV R R84 53 R 2R RS A AR
H 4 ( mitogen-activated protein kinases, MAPK) {5 5
I AT I A DA SR R A, RE S IMR/N B
fZH 2 p-ERK F1 p-JNK {5 P, DA 988 4% 81 495 78 Fii 4
P/ B i A3 0 R T AR RS AE SR N A T
BRAEER A, REWT A HE F 3 A ] 2 28 4 K BRUA
B8 p-ERK Flp-JNK W36 M, #E R I 5 & A, iz
JE 38 A ) 25 5 0 DR B AR PR P 28 P R 5 4 o
HRET M ERK A INK 1936 A5G, O3 AM A B98I
S, RYER FREBGE ERK A JNK 2 i Hopl 340% 5
REE— 254 1 58 1 DR 7 B, B I S 5 9 7, DT
PR ARAE LR P

i B IRER A, BERS W] 0 8% dE e 8 PR A
(] 285 5 M0 R B A AR 1 o 22, HEATL A T g 5 40 )
ERK I JNK {4 T2 R N 7R kK | ERHTR
BRIk KA K,

2 £ x @t

[1] Murai K,Sakai D, Nakamura Y, et al. Primary immune system res-
ponders to nucleus pulposus cells; evidence for immune response in
disc herniation[ J]. Eur Cell Mater, 2010, 19(6) :13-21.

[2] Gilroy DW, Lawrence T, Perretti M, et al. Inflammatory resolution;
new opportunities for drug discovery [ J]. Nature Rev Drug Discov,
2004,3(5) .401416.

[3] Yaksh TL,Rudy TA. Chronic catheterization of the spinal subarachnoid
space[ J]. Phys Behav, 1976,17(6) :1031-1036.

[4] Kim SJ, Park SM, Cho YW, et al. Changes in expression of mRNA

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

for interleukin-8 and effects of interleukin-8 receptor inhibitor in the
spinal dorsal horn in a rat model of lumbar disc herniation[ J]. Spine,
2011,36(25) :2139-2146.

Chaplan SR, Bach FW, Pogrel JW, et al. Quantitative assessment of
tactile allodynia in the rat paw[ J]. J Neurosci Methods,1994,53(1) .
55-63.

Casey E. Natural history of radiculopathy[ J]. Phys Med Rehabil Clin
N Am,2011,22(1):1-5.

Serhan CN, Hamberg M, Samuelsson B. Lipoxins:novel series of bio-
logically active compounds formed from arachidonic acid in human leu-
kocytes[ J]. Proc Natl Acad Sci USA,1984, 81(17) :5335-5339.
Mitchell D, O'Meara SJ, Gaffney A, et al. The Lipoxin A4 receptor is
coupled to SHP-2 activation : implications for regulation of receptor tyro-
sine kinases[ J].J Biol Chem,2007, 282.15606 -15618.

KT, TR BRI SRR TR 5 5 [ 7], A fim
k2% ,2007,27(6) : 545-547.

KESE, ok, IR IR AR RERI L], [E PR B2
g AR ,2011,31(4) ; 366-369.

Jin H,Li YH,Xu JS,et al. Lipoxin A4 analog attenuates morphine an-
tinociceptive tolerance , withdrawal-induced hyperalgesia, and glial re-
action and cytokine expression in the spinal cord of rat[ J]. Neuro-
science, 2012,19(4) :1-10.

Sun T,Yu E,Yu L, et al. LipoxinA(4) induced antinociception and
decreased expression of NF-kB and pro-inflammatory cytokines after
chronic dorsal root ganglia compression in rats[ J]. Eur J Pain,2012,
16(1) :18-27.

Ye XH, Wu Y, Guo PP, et al. Lipoxin A4 analogue protects brain
and reduces inflammation in a rat model of focal cerebral ischemia
reperfusion[ J]. Brain Res, 2010, 8(6) :174-183.

Zhou XY, Yu ZJ, Yan D, et al. BML-11,a lipoxin receptor agonist,
protected carbon tetrachloride-induced hepatic fibrosis in rats[ J]. In-
flammation,2013,36(5) :1101-1106.

Svensson CI, Schafers M, Jones TL, et al. Spinal blockade of TNF
blocks spinal nerve ligation-induced increases in spinal P-p38 [ J].
Neurosci Lett, 2005, 379(3) :209-213.

Sweitzer S, Martin D, DeLeo JA. Intrathecal interleukin-1 receptor an-
tagonist in combination with soluble tumor necrosis factorreceptor ex-
hibits an anti-allodynic action in a rat model of neuropathic pain[ J].
Neuroscience, 2001, 103(2) :529-539.

Chen NF, Huang SY, Chen WF, et al. TGF-B1 attenuates spinal neu-
roinflammation and the excitatory amino acid system in rats with neuro-
pathic pain[ J]. J Pain, 2013, 14(12) :1671-1685.

Echeverry S, Shi XQ, Haw A, et al. Transforming growth factor-betal
impairs neuropathic pain through pleiotropic effects [ J]. Mol Pain,
2009,27(5) :1-18.

Ji RR, Gereau RW 4th, Malcangio M, et al. MAP kinase and pain[J].
Brain Res Rev, 2009, 60(1): 135-148.

Zhuang ZY , Gerner P, Woolf CJ, et al. ERK is sequentially activated
in neurons, microglia, and astrocytes by spinal nerve ligation and con-
tributes to mechanical allodynia in this neuropathic pain model [ J].
Pain, 2005, 114(1) :149-159.

Zhuang ZY, Wen YR, Zhang DR, et al. A peptide c-Jun N-terminal
kinase (JNK) inhibitor blocks mechanical allodynia after spinal nerve
ligation; respective roles of JNK activation in primary sensory neurons

and spinal astrocytes for neuropathic pain development and mainte-



AR E S SRR E 245 2015 4E 4 4537 5554 ) Chin J Phys Med Rehabil, April 2015, Vol. 37, No.4 - 257 -

nance[ J]. J Neurosci, 2006,26(13) :3551-3560. tured sensory neurones| J |. Neuropharmacology, 2002, 42(1); 93-
[22] Svensson CI, Zattoni M, Serhan CN. Lipoxins and aspirin-triggered li- 106.

poxin inhibit inflammatory pain processing[ J]. J Exp Med, 2007, [26] Saklatvala J, Dean J, Finch A. Protein kinase cascades in intracellular

204(2) ;245-252. signalling by interleukin-I and tumour necrosis factor[ J]. Biochem Soc
[23] Lwo CL, Li QQ, Chen XP, et al. Lipoxin A4 attenuates brain damage Symp, 1999, 64(2) . 63-77.

and downregulates the production of pro-inflammatory cytokines and [27] Sigala I, Zacharatos P, Toumpanakis D, et al. MAPKs and NF-kB dif-

phosphorylated mitogen-activated protein kinases in a mouse model of ferentially regulate cytokine expression in the diaphragm in response to

traumatic brain injury[ J]. Brain Res, 2013,28(3) :1-10. resistive breathing; the role of oxidative stress[ J]. Am J Physiol Regul
[24] Ji RR, Baba H, Brenner GJ, et al. Nociceptive-specific activation of Integr Comp Physiol, 2011, 300(5) :1152-1162.

ERK in spinal neurons contributes to pain hypersensitivity [ J ]. Nat

Neurosci, 1999, 2(12) ; 1114-1119. (f&11 H 11:2015-01-25)
[25] Pollock J, McFarlane SM, Connell MC, et al. TNF-alpha receptors (A% B

simultaneously activate Ca2 + mobilisation and stress kinases in cul-

- Hh P HFOL -
Chondroprotection and prevention of osteoarthritis progression

BACKGROUND AND OBJECTIVE Osteoarthritis (OA) is a major cause of musculoskeletal pain and disability worldwide. Most
treatment focuses on reducing symptoms, rather than modifying the disease process itself. This systematic literature review was designed to
better understand the evidence for the routine use of agents to modify the progression of the OA disease process.

METHODS An initial literature search identified 12 treatment agents, each recognized as possessing potential chondroprotective prop-
erties of the joint. The authors then identified randomized, controlled trials with a minimum of 12 months’ follow-up, evaluating the efficacy
of each of those agents. Measures included joint space width, distance between the femoral condyle and the tibial plateau and joint space nar-
rowing or changes in cartilage volume. Of the articles reviewed, 13 fulfilled the criteria.

RESULTS The data revealed that the long-term use of both oral glucosamine and chondroitin sulfate may have a small, but significant,
effect on slowing disease progression in patients with OA of the knee. No conclusions were possible for treatment using intra-articular injec-
tions of these agents. Oral vitamins, including D and E, as well as nonsteroidal anti-inflammatory drugs, did not significantly affect the pro-
gression of the joint disease.

CONCLUSION This literature review supports the use of both oral glucosamine and chondroitin sulfate as structure modifying, chon-
droprotective drugs in patients with osteoarthritis of the knee.

[ # H : Gallagher B, Tjoumakaris FP, Harwood MI, et al. Chondroprotection and the prevention of osteoarthritis progression of the
knee: a systematic review of treatment agents. Am J Sports Med. 2015, 43(3) : 734-744. ]

Nsaids : effects on osteoarthritis symptoms and disease progression
BACKGROUND AND OBJECTIVE An estimated 27 million people in the United States have osteoarthritis (OA). Clinical guide-

lines for the management of this disease include both pharmacologic and nonpharmacologic therapies. This study was designed to estimate the
extent to which prescription nonsteroidal anti-inflammatory drugs ( NSAIDs) , taken over the long-term, affect the symptoms and disease pro-
gression of OA.

METHODS Between 2004 and 2006, the Osteoarthritis Initiative (OAT) collected baseline data from four study sites, including a total
of 4,796 patients with established OA, or who were at high risk for developing OA of the knee, and were not taking an NSAID at study on-
set, and who began use during the study period. The participants were evaluated for four years with annual follow-up assessments. All were
assessed for changes in the Western Ontario and McMaster University Osteoarthritis Index (WOMAC) , as well as for radiographic progression
over four years. These outcomes were compared between NSAID users and nonusers.

RESULTS Among nonusers at baseline, six percent initiated treatment by one year, with 52% reporting regular use. Any prescription
NSAID reported on the most recent assessment was not associated with scores for pain, stiffness or physical function on the WOMAC or with
the joint space width. However, among those reporting use of prescription NSAIDs at all three of the yearly assessments, improvements were
noted in patient reports of stiffness and function, with delayed joint space width progression.

CONCLUSION This study found that long-term, but not short-term, use of NSAIDS is associated with important changes in stiffness,
physical function and joint space width among patients with osteoarthritis of the knee.

[ #5 H :Lapane KL, Yang S, Driban JB, et al. Effects of prescription nonsteroidal anti-inflammatory drugs on symptoms and disease
progression among patients with knee osteoarthritis. Arthritis Rheumatol. 2015, 67(3) : 724-732. ]
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