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Effects of small needle knife on the substance P in the dorsal root ganglion and spinal cord of rats WANG Jin-rong,
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ABSTRACT Objective: To study the mechanism of synthesis of substance P (SP) in the dorsal root ganglion(DRG) and the
release of it in the dorsal horn of the spinal cord of rats after compression of skeletal muscle,and to observe the influence of
small needle knife. Methods; Sustained pressure of 70 kPa was applied to rats, muscular tissues for 2 hours. The rats were di-
vided into three groups:normal, control and experiment group respectively. In all rats except the six normal ones, the lower legs
were compressed once one day. The left leg was considered as the control group, the right left was experiment group , which were
divided into the 1st day,the 2nd day and the 3rd day within the two groups. Experiment group was treated with small needle
knife after the muscular tissue was compressed. After completing the stimulation,the DRG related to the muscle and part of
spinal cord were removed for the qualification of SP-like immunoreactivity using immunohistochemistry. The dark brown stains
on the DRG and on the REXed laminae | and I in the dorsal horn of the spinal cord were counted by Image-Pro Plus software.
Results ; SP-like immunoreactivity in the side treated by the small needle knife was enhanced comparing with the counterpart in
DRG in normal group(P<0.01). The integrated optical density of SP like immunoreactivity of the DRG in the experiment group
were significantly reduced compared with the control group (P<0.05). However,the release of SP from spinal cord in experi-
ment group was lower than that in the control group at the 1st day and the 3rd day (P<0.01),with the opposite result of the 2nd
day. Conclusion: Based on the fact that SP is a nociceptive neurotransmitter, the present study suggests that tension relaxation
by small needle knife reduces expression of SP in the DRG,and shows no effects on the release of SP from the spinal cord in
short term(3 days).
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Fig.1 There were SP-like immunoreactivity in both groups 1a.The 10D
in experimental group was darker than that of control group 1b.Im-

munoreactivity in control group (immunohistochemistry, x400)

2.2 SPEFHEMRIE BT Al UL SP fE BHME
NEESA T AR A LEMI)Z, Ll T EEN
HRAEL A BETS A AR Z R WL IR R e, A A,
P = it/ LR D G el o, T ARG /DN,
HIWBILE S, SEAH L, 4] 1.3 d 4 SP
PEZRIE area A TOD BUE A, P<0.01;2 d 4 FTE bR



© 694 - Hr[E 5 2010 459 HEE 23 %45 9] China J Orthop & Trauma, Sep.2010, Vol.23, No.9

F1 HHEKXFAHEA DRG K SP kiX area 1 IOD tbi%
Tab.1 Comparison of SP levels of the DRG with area and IOD

FRL2 1d 2d 3d
Wai| Uk

(H) area 10D area 10D area 10D
JAsEakaEE 6 2 026.38+355.24 712.18+222.04 2211.78+172.78 781.18+212.31 2 066.5+248.91 764.58+164.64
EAWAK:E! 6 1 983.97+400.76 392.53+65.68 2 089.75+230.75 381.28+93.44 1 980.95+468.82 547.53+143.26

VE . SRR ILEL, F=826.24, P<0.05 ; BFIZH 4L PI RIS Lbis, 51 JI4H 10D 22 546 Geit=2# % X (P<0.05) , HZ & [, 3 d 4H SP YL ta Ry

Note ; Compared with control group, F=826.24 , P<0.05 ; There were significant differences between the two groups (P<0.05). At the 3rd day,immunoreac-

tivity was darker others

x2 BAXKRRHEINEEERMN SPRIA area 70 10D L%
Tab.2 Comparison of SP levels of the spine with area and IOD

o BRI 1d 2d 3d

() area 10D area 10D area 10D
JAsEakaEE 6 293.95+59.05 27.53+5.01 441.63+28.26 55.37+4.31 1543.82+112.52 127.79+17.11
LA 6 85.38+21.11** 6.18+2.47** 725.80+99.87"* 99.81£16.94** 491.28+30.15** 46.98+6.14**

T SRIA AL, F=159.23,P<0.01, PIAALNTJE B, 2253 HA Geit2 38 30, P<0.001
Note: Compared with control group, F=159.23,P<0.01. There were significant differences within both of groups, **P<0.001
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Figure.2,3,4 Qualification of SP-like immunoreactivity at the dorsal
horn of the spinal cord using immunohistochemistry (x200). Note: There
were SP-like immunoreactivity within both of groups. It expressed in the
dark areas, most on the REXed laminae I and I (1,2,3:different times.

A : control group. B:experimental group)
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