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SUMMARY Objective : To observe the change in induction of long-term potentiation (L TP) of CHiber-
evoked potentialsin the pina dorsal horn of neuropathic pain rats, examine the changesin plagticity of
synaptic transmisson , and explore the effects and mechanisms of centra sendtization and neurgpathic
pain following noxious stimulation or nerve injury. Methods: Neuropathic pain modd wasproduced by
tight ligation of the L5/L6 ina nerve in Sorague-Dawley rats and the control group rats were re-
celved sham operation. The Cfiber-evoked field potentiadsin rat gpina dorsa horn were recorded by
extracdlular recording techniques. The differencesin induction of L TP of Cfiber dorsd hornfield po-
tentiasin shamroperated and neuropathic pain rats were compared. Results: (1) In neuropathic pain
rats, the L TP in the dorsal horn was induced by high-frequency , low-intendty conditioning stimula
tion (100 Hz, 10V, 0.5 ms, givenin 4 trainsof 1 s duration at 10 sinterval9 of the sciatic nerve,
while the same stimulation couldn’ t induce L TP in shanroperated rats. The L TP could only be in-
duced by high-frequency , highrintensty conditioning stimulation (100 Hz, 30 40V, 0.5 ms, given
in 4 trainsof 1 sduration at 10 sinterval9 of the stiatic nerve in these control rats. (2) The threshr
oldsfor evoking Cfiber dorsa horn field potentia s were sgnificantly lower and the amplitudes tended
to be higher in neuropathic pain rats as compared to controls. Conclusion : These data suggest that the
nerve injury itsalf islikely to induce a state of hyperexcitability at the ina nociceptive synapses, and
further support the notion that the long-term synaptic plasticity and the centra senstization may cornr
tribute to the development of neuropathic pain.

(J Peking Univ [ Health Sci], 2003,35:226-230)

(/G1999054000) (39830160 30170319 30240059) Supported by the
Nationad Programmefor Key Basc Research Projects of China ( G1999054000) and the National Natura Science Foundation of China (39830160,
30170319 ,30240059)
Corresponding author email , ywan @bjmu. edu. cn

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



- 227 -

“ " (hyperalgesa) * "
(dlodynia) ,
, " (periphera sengti-
zation) " (central sendtization)
12l |y (@6 ,
C :
) C
(long-term potentiation, L TP) ,
C
LTP
Miletic 7 ®! :
A
(long-lasting post-
tetanic potentiation) ,
C
LTP
C_
, L5/L6
C LTP
, C LTP
1
1.1
Srague-Dawley ,
180 220 g,
1.2
32
[9] :
; L5/L6 , 6
, 20
25 ,
Chaplan [« up and down”
50 % , 15 min
von Frey (Stodting )

von Frey
von Frey (2.00 g)
, von Frey
: 1 ( )
, 4
30 s,
(15.10 g0 von Frey ,
, 50 % 15.00 g
"X “o”, 50 %
, 50 % 4g
(1] 7 21d
1.3 C LTP
1.3.1 (1.5¢g
kg"ti.p.) ,
L1/L2 : (
L4/ L5 ), , , 37
(2 mg-
kg t,i.p.)
( : 0 ; 2 1) ;
(RR 120 160 ms) ;
37.5
Tyrode (1.0
1.5ml-h™ %)
1.3.2 C LTP
( 1 3 MQ ,Frederick Haer &
Co.) C
L4/L5 100 500
Mm
(Micro1401
mk & Fike 2, CED )
0.1 300 Hz(
C )
0.5 ms, 10 20V, 5min 1
C 30 min 30 min

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



- 228 - JOURNAL OF PEKING UNIVERSITY(HEAL TH SCIENCES)

( )
Vol.35 No.3 June 2003

. (
v, 100 Hz, 1s, 10s 4
) ( 30 40V,
) C LTP
0.5 ms, 10 20
vV, 5mnl
, 2 3h C
. 6
(100 %) ,
; &
20 %, 30 min
LTP 4l
1.4
Prism 3.0
, X*s
t ;
One-way ANOVA q , P<
0.05
2
2.1
2.1.1
28 d ,
2.1.2
1d 7d, von Frey
50 %
von Frey (15.10 g) ,
12 14 ¢ 50 %
7d, 50 %
(14.23+0.54) ¢ (1.64+0.26) g,
1 49 ,
(P<0.001, n=15)

, von Frey

2.2 G
LTP
C_
LTP; ,
LTP ,
C_
LTP( 1)
A
a
;2)‘ 400 ~ l/ b SNL-operated group
& = a0 |
=9 B 500V [
< =
= g 50 ms
T e A
O uy
o ©
T e
2 5 100 feleng
2 4
= o| HFLICS
< I 1 1 1 1 i |
-30 0 30 60 90 120 150 180
t/ min
B
al
g 400 _V\’—“’"“bl Sham-operated group
Q
é_ cl
9 o 300
z g | souv L
“ § 200 50 ms
%
£ g 100 F‘I‘}M
a '
£ oL 4
< T HFLICS HFHICS
1 1 1 I 1 1

-30 0 30 610 90 120 150 180
t/ min
SNL , spind nerve ligation; HFLI-CS, high frequency-low intendty
conditioning stimulation; HFHI-CS, high frequency-high intensty con-
ditioning stimulation ;A ,neuropathic pan rats ( n = 6) ;a,before condi-
tioning stimulation; b ,&ter conditioning stimulation; B ,shamroperated
rats (n=5) ;al, before conditioning simulation; bl ,a&ter HFL I-CS;
cl ,ater HFL I-CS.
1 (e
LTP
Induction of long-term potentiation of Cfiber-evoked
potentidsin the spind dorsd horn of neuropathic pain rats

Figure 1
compared with shamroperated rats

2.3 C

0.5 ms, 100 Hz
1 C-
(6.08+0.24)V ,

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



- 229 -

(13.29 +0.40) V, t ,P<
0.001, , )
C_
) (0.36+£0.43) mV
(0.80+0.08) mv, t ,
P<0.001,
3
1973  Bliss [*% LTP
1982  Ito [*®
(long-term depresson,L TD) LTP
LTD )
LTP LTD
LTP LTD
[14]
Randic %!
LTP ,
C H
C LTP, C
[4.5]
LTP, 581
Miletic [78] (cc)
A
(long-lasting post-tetanic po-
tentiation) ,
CClI CG LTP
L5/L6
C LTP
C L TP;
LTP ,
c LTP,
C LTP
LTP
C_
LTP

’

" (centra sendtizer

tion)
C_
LTP ,
[16]
LTP
C_
L5/L6
WDR C
[16 ,17]
[18]
“ " (hyperexcitahility) ,
[19]
WDR
[16]
LTP,
G LTP ,

1 Woolf CJ. Evidencefor acentrd component of post-injury pain hy-
persendtivity [J]. Nature, 1983, 306(5944) :686-688

2 Dubner R. Pan and hyperadgeda following tissue injury: new
mechanisms and new treatments [J]. Pain, 1991, 44(3) :213-214

3 Liu XG, Sandkuhler J. Long-term potentiation of Cfiber-evoked
potentidsin the rat spind dorsd horn is prevented by sind N-
methyl-D-agartic acid receptor blockage [J]. Neurosci Lett , 1995,
191(1-2) :43-46

4 Liu X, Sandkuhler J. Characterization of long-term potentiation of
C-fiber-evoked potentidsin spina dorsd horn of adult rat : essentid
roleof NK1 and NK2 receptors [J]. J Neurophysol , 1997, 78
(4) :1973-1982

5 Sandkuhler J, Liu X. Induction of long-term potentiation at spind
synapses by noxious stimulation or nerveinjury[J]. EurJ Neurosci ,
1998, 10(7) :2476-2480

6 Sandkuhler J. Learning and menory in pan pathways [J]. Pan,

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



230 -

JOURNAL OF PEKING UNIVERSITY(HEAL TH SCIENCES)

( )
Vol.35 No.3 June 2003

10

11

12

13

2000, 88(2) :113-118

Draganic P, Miletic G, Miletic V. Changesin pos-tetanic potentia
tionof A-fiber dorsa horn fied potentids pardld the development
and disappearance of neuropathic pain ater sciatic nerve ligation in
rats [J]. Neurosti Lett, 2001, 301(2) :127-130

Miletic G, Miletic V. Long-term changes in stiatic-evoked A-fiber
dorsa horn fidd potentids accompany loose ligation of the siatic
nervein rats [J]. Pain, 2000, 84(2-3) :353-359

Kim SH ,ChungJM. An experimentad modd for periphera neuropa
thy produced by segmenta spind nerve ligation in the rat [J].
Pain, 1992, 50(3) :355-363

Cheplan SR, Bach FW, Pogrel JW, et al. Quantitative assessment
of tactile dlodyniain the rat paw [J]. J Neurosi Methods, 1994 ,
53(1) :5563

Dixon WJ. Hficient andyssof experimentd observations [J]. An-
nu Rev Pharmacol Toxicol , 1980, 20441-20462

Bliss TV ,Lomo T. Longlasting potentiation of syngptic transmis
son in the dentate areaof the anaest hetized rabbit following stimular
tion of the perforant path [J]. J Phydol , 1973, 232(2) :331-356
Ito M, Sakurai M, Tongroach P. Cimbing fibreinduced depresson
of both mossy fibre reponsveness and gl utamate senstivity of cere-

neuropathic pain Neuroplagticita edolore neuropatico [J]. Minerva
Anestesol , 2000, 66(12) :901-911

15 Randic M, Jiang MC, Cerne R. Longterm potentiation and long
term depresson of primary aferent neurotransmisson in the rat
ind cord [J]. J Neurosti , 1993, 13(12) :5228-5241

16 RyghLJ, Kontinen VK, Suzuki R, et al. Different increasein C
fibre evoked regponses ater nociceptive conditioning stimulation in
sham-operated and neuropathic pain rats [J]. Neurosti Lett, 2000,
288(2) :99-102

17 Suzuki R, Chagpman V ,Dickenson AH. The efectiveness of sina
and systemic morphine on rat dorsa horn neuronad regponsesin the
ind nerve ligation model of neuropathic pain [J]. Pain, 1999, 80
(1-2) :215-228

18 Suzuki R, Kontinen VK, Matthews E, et al. Enlargement of the
receptive fiedd Sze to low intensty mechanica stimulation in the rat
sind nerve ligation modd of neuropathy [J]. Exp Neurol , 2000,
163(2) :408-413

19 Woolf CJ, Mannion RJ. Neuropathic pain: aetiology , symptoms,
mechanisms, and management [J]. Lancet, 1999, 353 (9168) :
1959-1964

(2003-03-18 )

bellar Purkinje cells [J]. J Physol , 1982, 324113-324134 (
14 AmanteaB, Gemdli A, Militano D, et al. Neurond plagticity and
( , 100083)
Curcuma longa L. , , 1 min, , 2001,
HIV , 425 nm ,
) - 48 52) , 0.5%( )
, 21 min
, Wahlstrom ,
) 5 '
, 3p97 , Tyz Tug AUC
, cL 3.1 min 13.3 min 236. 9dg- m™ ' min
0.26 m-min™* 4 (AIC ,
( 2 F ) ,
98.1%) ,
12h, 2 8:30 9:30 , ,10 min
( 50mg kg ! ), . 60min
2,5,10,15,20,30,45,60 min , 4.07L, ,
0.5ml, , 5 min, )
0.2ml 1.5 ml s 0.4 (2003-04-04 )
ml , 1 min, ( : )
5 min, , 36 , 200y 1

Corresponding author email , chenshizhong66 @shu. com

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



