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Abstract

Objective: To investigate the alternation of transient receptor potential vanilloid 4 (TRPV4) protein and gene
expression in spinal cord dorsal horn in chronic compression of the dorsal root ganglion model of rats, and
the role of TRPV4 in neuropathic pain.

Method: Chronic compression of right side dorsal root ganglion(CCD) model was established in 36 healthy
adult male Wistar rats and randomly divided into three groups: normal, CCD and CCD+RR (ruthenium red).
At 1 day before and 7 days after operation, before and 2 hours after giving ruthenium red, the paw withdraw-
al mechanical pain thresholds of right side were taken; The alternation of TRPV4 gene and protein expression
in right side spinal cord dorsal horn was detected with RT-PCR and Western-Blot technique.

Result: Comparing with the normal group, the mechanical pain threshold of operation side in CCD group sig-
nificantly decreased (P <0.001) and the TRPV4 gene and protein expression increased (P < 0.05) in the ipsilater-

al spinal cord dorsal horn on 7 days after CCD operation. Comparing with the ruthenium red giving before,
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2 hours after giving, the mechanical pain threshold of operation side

increased (P <0.001) and the TRPV4

gene and protein expression decreased (P < 0.05) in the ipsilateral spinal cord dorsal horn significantly.

Conclusion: The mechanical pain threshold of operation side decreased after CCD operation and the TRPV4

gene and protein expression increased in the spinal cord dorsal horn. Ruthenium red can partially inverse hyper-

algesia after CCD, and lower the TRPV4 gene and protein expression in spinal cord dorsal horn. The TRPV4

of spinal cord dorsal horn takes part in the formation of neuropathic pain after CCD in rat.
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g bRiC i — P & 1.5h, PR A TBST PR 3 ¥k, Jin
AT EEIC I HRP A2 & 18], FeluroChem9900 Ji;

158  www.rehabi.com.cn

BRGR, RH Image) JAEHEAT45 5347 .
1.8 Gif2:ontr

¥ F Graphpad 5.0 W ¢ 127 84 1464 7 558 43
BT, BT A 500 R P B e b i 25 T2 U8R o ML
] ) Western blot %5 43 M85 5Lk FH 4 18] Bt 45 5.
R 27 2T R4 T LA

2 #ER
2.1 RETFFARMEATRELLZ R 5 MR A2 1

FARATIR ARFE TR ARIGH T REELZ
2h 5, D R R B I8 4 JTC S o A, SR AE AL A
B L . 525 FHAIMIEL ,CCD 555 7 K, KRR
WAL AR (6 2 B (P < 0.001) o 5 45 25 i AH
L, 57 TRPVA I 57 £7 21 )5 2h, CCD+E7 21 41K
FRAMIBLARR BE I 2 5 (P < 0.001) . L& 1,
2.2 KREEMR LT R 5 B HEE /1 TRPV4
HEARILEML

CCD J5 55 7 KM FEWUAR B E S B . 528
HALH#, CCD JE 58 7 K, R 881 /il TRPV4 &
MR BT (n=6,P<0.001), SZ2Z5FTH I,
B 7E TRPVA 4T 215 2h, CCD+ET 2140 K FRAR
] 8 15 M TRPVA 2 1% 3k B 2 K [ (n=6, P <
0.05), VLK1,
23 KRR HE2Z 5 BT fil TRPV4
SRR

CCD J& 55 7 KM FEWUR B (E 5 B . 528
FZ L, CCD 53 7 K, AR $81F /il TRPV4
K23k B B THE (n=6,P < 0.05) ., 52520 HTH 1L , Y
1 TRPVA I FIET L1 )5 2h, CCD+4T 2140 K AR
B8 T M TRPV4 3 K 3R 38 B 1 K F¥ (n=6, P<
0.05). UL 2,

3 itig
B B} Ja% 37 2 BEL AV 25 - 1 iE (transient receptor
potential channel, TRP) /) {Z /1 T 15 S5 sh ¥y 4 21

*1 FAKXRYVHBRETL (x£s,2)
25 % K B AU 5
=HA 12 32.60+6.41
cCcb4l 12 22.01+6.94"
CCD+ET 2140 12 31.18+5.04%

Sz HaM L : DP < 0.001; 5 CCDZHAH L : @P < 0.001



¢H4EE54E

2017 4F 453245 452 11

B 1 Western blot il R AMI
EPEL B TRPVAEBRRIX

Bubulin S a— sy

Z[4H  CCD#  CCD+Ej4r4]

1.57

TRPVA4 & AR ik i

|

CCD+ETLL 4

L
575 AL : DP < 0.001; 5 CCD 1A HL : QP < 0.05

CCDH

2 RT-PCR&MKRARMEBELE fA TRPV4 EEFKIX

10+
i )
] 81

q o

=

TRPV4 H:[F AN 2
~

CCDZ4  CCDHT4r4l

575 4R - (DP < 0.05; 5 CCD 4R L : @P < 0.05

AEAY, PR RV, TRPEIEF RS T Wy
B R DE il FVR 00 N [FUEGE(F S i S R
TRPV4 & TRP & # 3 Z AR W 15 W 51, 72 DRG A
22U MR h A KA, TRPVA & —
Fh 2250852 A , PTREIR HUZE K ) B3 e A
VU TR A Ao R TR SE RS ™ AT R, 5
A BU/INERAR B, TRPVA LR R BR /N BRI A X 40 3
PERI LR B E A S 715, #2278 TRPV4 il fig 2
5T USSR A7 A S A RIFSE A I, X g
IR 5 0 G SR A I AR S5 7 ) AL
TRPV4 PR a5/ B R I A i o SEURRRE AR 38
WIS TRPVA 1Y S UL IR, S A2 75 S i A

275 PRAE SR AT R R R IR 0 0 (B 4 T
[

TR 2 T R 57 AR 2 — i DL i 2505
PRI AR Y | ] LAAR S AU R phy A (] 45 2%
HAFFEIARMEMZR A S . AR TR &
A, CCD Jii DRG #1450 TRPV4 KL K K 25 11 #1A W]
SR R B AL AR A O B R R 4R
TRPV4 1] i85 5 CCD J& ¥/ e i ey 4 E AL . F
TG R KB, TRPVA ST R T HLAN AT 433
% CCD EUW AR O B A BEAIC, #2785 CCD
J 9 R A 208 1) R A A AR SR . T ik
I, BERAMNE S X AL AL R 2 5 R 5 T s
S BRI 1 A (B O B 22 Y IFIR R T, P X
TR AE Pl 2 BRI AR TP O VE L B o B, 3
BN HBVZ UG W9 sz de
TCAMNEI R RSB0 5-HT . GE ik 628 VUM R 8 o
R AR A K -3 TS A N 32 1A ek
HREENG, B0 Z NG S E RS, 51
W) PN T R L b 2 0 I U E A g PR N
TSR A . T3 A BRI, HRIE R 32
ALY, ATH AT LA M 309 2o ORI iR R 4, i
B AR SO P 5 S I B A E . iR 2
T E SOE G LA 28 Cln Fe il i1 IRk e J5 ) %of
PR IIOR o ARESIb & A BB T fA LR e
22U IURAL | )R 2 ST AR R eSS L ABR A
LY ZFERA . MG S G SRR T DRG
1 3 P IRz AR A 2 o0 AR B, LA 28 ol sl T
HOX i IR AR o 3 R AT A, TS B BEE A
AR R 2Tt — P S R B R
b0 S A o e A - SN U e £ i
AR R KGR s 5 e, 2Rtk
PR PR E AT [ RE T A AT R
PRZ3H (AN FETRE A, an B) 52 A4 38 0 7] e e 2 35
BT R FNH B8 A 5 il BT A5 fl 5 52 44, 77 2R
SRR AE M o FRATAT IR 9Y E A FE 4 CCD
J R BRI B SR TR BILAR A e g A AL A
—ARE . YT A BESE A BN, S N S
TRPV 1 5 fE , W AE # 3= BUR B R A BE T
TRPV 1 ZRik b i [R] A BRI 0 T i 15 B A 2%
PEREBEE A TRPVL 0] RE- S50 5 57 2 SUm B ALK

www.rehabi.com.cn 159



Chinese Journal of Rehabilitation Medicine, Feb.2017, Vol. 32,

No.2

SR 2890 1 BUAH 6 . TRPVL #il TRPVA %5 )& T
TRP F i, AIEEIR A R PER =, B A Tg
PEHA R E NGt HLIRATE i S 1 F 58 &
M, CCD J5 4—14 K , K BRMUACR BI(E A R [, 3L
H14—7 R NERE . RJF4—T7 K, FARNEGHEE
ffi TRPV4 RE M B T &, xR 2 8 B 881 M
TRPVA4 1] 62 545 CCD J5 # £ BRE R . H
I, ARSI SR FHET£00 AR 1S f TRPVA JET 7T,
HE— 2P0 TRPVA 5 25 B PR U G &R L LU
A 2R BRI PR LRI R SR AR B . SRR
7R, CCD J5 7 KA FRAMA USSR B (5 1 w21
B2 TR, TRPVAFEILRIKF S8k (268K B
s 457 TRPVAMHIFIETZ 2h )5 , Al 1354 CCD
SO HUBORIECR FI(E T %, B TRPVA SR K&
PR B L5 PR B RS AN TRPVA S 5
5 CCD e 2 PR i FP X B AL

ABFFALI IR T H B8 AN TRPVA S 54 7
CCD Ji 2 B 1 & A W LR R BT
Gy TR M — 50T

S 3k

[1] Dworkin RH, Malone DC, Panarites CJ, et al.
postherpetic neuralgia and painful diabetic peripheral neuropa-
thy on health care costs[J]. J Pain, 2010, 11(4):360—368.

[2] Jeon Y, Kim CE, Jung D, et al

Impact of

Curcumin could prevent
the development of chronic neuropathic pain in rats with pe-
ripheral nerve injury[J]. Curr Ther Res Clin Exp, 2013, (74):
1—4.

[3] Treede RD, Jensen TS, Campbell JN,
pain: redefinition and a grading system for clinical and re-
search purposes[J]. Neurology, 2008, 70(18):1630—1635.

[4] Hu SJ, Xing JL. An experimental model for chronic com-

et al. Neuropathic

pression of dorsal root ganglion produced by intervertebral
foramen stenosis in the rat[J]. Pain, 1998, 77(1):15—23.
[5] Song XJ, Hu SJ, Greenquist KW, et al.

thermal hyperalgesia and ectopic neuronal discharge after

Mechanical and

160  www.rehabi.com.cn

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

chronic compression of dorsal root ganglia[J].
ol, 1999, 82(6):3347—3358.

kA%, TR, TR, % TRPVA fEAN 3 K BRI i 2 1 582
T BRI A 5 9 4 P [0, v IR A2 B2 2 2% 75,2010,25
(12):1123—1130.

Montell C. Physiology, phylogeny, and functions of the TRP
superfamily of cation channels[J]. Sci STKE, 2001, 2001(90):

J Neurophysi-

rel.

Mutai H, Heller S. Vertebrate and invertebrate TRPV- like
mechanoreceptors[J]. Cell Calcium, 2003, 33(5—6):471—478.
Costigan M, Befort K, Karchewski L, et al. Replicate high-
density rat genome oligonucleotide microarrays reveal hun-
dreds of regulated genes in the dorsal root ganglion after pe-
ripheral nerve injury[J]. BMC Neurosci, 2002, (3):16.

Vriens J, Appendino G, Nilius B. Pharmacology of vanil-

loid transient receptor potential cation channels[J]. Mol
Pharmacol, 2009, 75(6):1262—1279.
Alessandri-Haber N, Dina OA, Joseph EK, et al. Interac-

tion of transient receptor potential vanilloid 4, integrin, and
SRC tyrosine kinase in mechanical hyperalgesia[J]. J Neuro-
sci, 2008, 28(5):1046—1057.

Liedtke W, Friedman JM. Abnormal osmotic regulation in
trpv4-/- mice[J]. Proc Natl Acad Sci USA, 2003, 100(23):
13698—13703.

Chen Y, Yang C, Wang ZJ. Proteinase-activated receptor 2
sensitizes transient receptor potential vanilloid 1, transient
receptor potential vanilloid 4, and transient receptor poten-
tial ankyrin 1 in paclitaxel-induced neuropathic pain[J]. Neu-
roscience, 2011, (193):440—451.

Julius D, Basbaum AI. Molecular mechanisms of nocicep-
tion[J]. Nature, 2001, 413(6852):203—210.

Seybold VS. The role of peptides in central sensitization
[J]. Handb Exp Pharmacol, 2009, (194):451—491.

SA, 5K FHIE 5 37 42, %8 TRPV 1 &5 pINK 7ER i 25 2 0 7
R B BT A 00 3 3k AR A ()49 22 A% ) 2 2% 75.2015,31(2):
155—160.

Foulkes T, Nassar MA, Lane T, et al. Deletion of annexin
2 light chain pll in nociceptors causes deficits in somato-
sensory coding and pain behavior[J]. J Neurosci, 2006, 26

(41):10499—10507.





