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ABSTRACT Objective: To investigate the effects of matrine on P2X3 receptor, pain behavior and pain threshold in neuropathic rat
dorsal root ganglion. Methods: Thirty Sprague-Dawley male rats were randomly divided into 3 groups, including model group, experi-
mental group and sham operation group. One day after successful modeling, the experimental group was given 30 mg/ (kgod) intraperi-
toneal injection of matrine solution, once a day; Sham operation group and model group were given intraperitoneal injection of 0.9%
sodium chloride solution once a day for 14 days. Spontaneous pain behavioral score, mechanical pain threshold, thermal pain threshold,
P2X2 and P2X3mRNA relative expression levels, P2X2 and P2X3 protein expression levels, and oxidative stress index levels were
detected. Results: The scores of spontaneous pain behavior in both the model group and the experimental group were higher than those in
the sham operation group. Since the 5th day after surgery, the scores of spontaneous pain behavior in the experimental group were lower
than those in the model group(P<0.05). Compared with the sham operation group, the mechanical pain threshold and thermal pain thresh-
old in the model group were decreased from the 3rd day after surgery, while the mechanical pain threshold and thermal pain threshold in
the experimental group were increased from the 5th day after surgery (all P<0.05). There were no differences in mechanical pain thresh-
old and thermal pain threshold between experimental group and sham operation group on day 14 after surgery (P>0.05). P2X2 and P2X3
mrna, P2X2 and P2X3 proteins in model group were higher than those in sham operation group and experimental group (P<0.05), but
there were no differences in P2X2, P2x3 mRNA, P2X2 and P2x3 proteins between experimental group and sham operation group (P2>0.05).
SOD and MDA of spinal cord in model group were lower and higher than those in sham group before intervention and 1 and 2 weeks
after intervention. SOD and MDA of spinal cord tissue of experimental group were higher than those of model group (all P<0.05).

Conclusion: Matrine can effectively relieve mechanical and thermal pain induced by neuropathic pain, and has good analgesic effect. The
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mechanism may be that matrine can reduce P2X2 and P2X3 receptors in dorsal root neurons of rats, and it also plays a role in inhibiting

oxidative stress response of spinal cord tissue of neuropathic rats. It is closely related to the inhibition of neuronal apoptosis in spinal cord

of neuropathic pain rats.
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Table 1 Comparison of behavioral scores of spontaneous pain among the three groups of rats (vt s, 43)

Groups n Day 0 Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 14
Sham-operation group 10 0 0 0 0 0 0 0 0
Model group 10 0 2.17+ 038 2.08+ 029 2.05+ 0.03 2.0l 0.21 197+ 028 195+ 0.17 1.89+ 0.27
Experimental group 10 0 2.17+ 038 225+ 035 1.78+ 040 1.64+ 047 1.65+ 033 1.66% 0.43  1.66* 0.49
F 163.051 227.924 231.318 129.558 179.012 155.337 101.927
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 3L 3 AR RERME B AEERE
HARJGS 3 T, A T8 T AR, BRI WL A B 1P
%W s AR TR, RIS ARG 55 5 AL LB B0 14

2 | FH(3 P<0.05); RJGH 14 K620 518 F AR N K
{EXF L T625 57 (P>0.05)
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Table 2 Comparison of mechanical pain threshold of dorsal root ganglion of rats in three groups(xt s, g)

Groups n Day 0 Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 14
Sham-operation group 10 0 36.02+ 2.64 3743+ 2.14 36.71% 2.14 37.19+ 2.55 37.52+ 1.87 38.13+ 1.76 38.07+ 1.66
Model group 10 0 3541+ 1.54 1289+ 2.03 11.29% 1.99 12.64+ 246 13.18+ 2.19 13.42+ 2.17 13.95+ 2.09
Experimental group 10 0 3598+ 1.87 1542+ 1.77 1597+ 2.14 16.74+ 2.11 1833+ 249 2523+ 3.07 36.11+ 2.54

F 0.272 461.851 418.554 305.099 340.581 265.930 396.559

P 0.764 0.000 0.000 0.000 0.000 0.000 0.000

2.3 3tk 3 HRRERHMETHEEE
ARG S 3 R, ARE T AR AL, BRI P B %
R ARE TR, ISR AL A RS AR 5 TR PV B B 1

FH(3 P<0.05); RIFEE 14 K304 518 TF A4 #m B EXT L
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Table 3 Comparison of thermal pain threshold of rat dorsal root ganglion in three groups(xt s, s)

Groups n Day 0 Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 14
Sham-operation group 10 0 1623+ 2.11 1623+ 2.18 16.45+ 2.56 17.32+ 238 1836+ 2.09 17.98+ 2.55 19.17+ 2.07
Model group 10 0 1623+ 147 558+ 1.95 642+ 141 743+ 1.85 598+ 1.55 6.22+ 098  6.68+ 2.33
Experimental group 10 0 1697+ 223 575+ 1.97 9.18+ 2.07 10.66* 2.66 13.41+ 2.10 14.59+ 1.32 17.10% 2.14

F 0.473 89.774 62.788 47.208 104.186 119.413 94.051

P 0.628 0.000 0.000 0.000 0.000 0.000 0.000
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%4 3 AXR P2X2 F1 P2X3mRNA BB ARAKFLE (at 5)
Table 4 Comparison of mRNA and protein expression levels of P2X2 and P2X3 in the three groups(xt s)

Groups n P2X2 mRNA P2X3 mRNA P2X2 protein P2X3 protein
Sham-operation group 10 1.02+ 0.18 0.87+ 0.21 0.50%+ 0.22 0.51% 0.23
Model group 10 2.30+ 0.71 1.71+ 0.48 0.92+ 0.19 1.08+ 0.42
Experimental group 10 1.29+ 0.33 1.11+ 0.19 0.59+ 0.22 0.71% 0.31
F 21.161 18.081 11.038 7.711
P 0.000 0.000 0.000 0.002

2.5 xftb 3 BRREBEHASRNW N HIEIRAKTE
TG T 12 JR A AR 2 R BUA EZH 2 SOD L ik T

RME, MDA HRFARM S ; 4K R4 2! SOD ik
HUZH 5 , MDA HAERIZH AR (3 P<0.05),

® 53 AXREBAREWAEBIBIRAFILE (ot 5)

Table 5 Comparison of oxidative stress index levels in spinal cord tissue of rats in three groups(xt s )

SOD(U/mg) MDA (nmol/mg)

Groups n Before 1 week after 2 weeks after Before 1 week after 2 weeks after
intervention intervention intervention intervention intervention intervention
Sham-operation group 10 186.77+ 18.95  179.88+ 17.85  185.85% 18.33 6.38+ 0.99 6.39+ 0.77 6.33+ 0.87
Model group 10 119.44+ 1328  112.74% 12.76  112.78% 12.65 14.05+ 2.55 16.01+ 2.66 15.64+ 2.33
Experimental group 10 127.44+ 1499  140.02+ 13.87 166.88+ 15.02 14.10+ 2.43 12.08% 2.34 10.98+ 1.78

F 53.392 50.762 59.768 44231 53.395 69.495

P 0.000 0.000 0.000 0.000 0.000 0.000
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