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Abstract: [ Objective] To investigate the analgesic effect and its mechanism of (—)-gallocatechin gallate (EGCG) on
high—frequency stimulation (HFS)—induced chronic primary pain in female mice.[ Methods] The model of chronic primary
pain in female mice were established by HF'S of sciatic nerve in left hind limb at 10 V (100 Hz, 0.5 ms, 4 trains of 1-s du-
ration at 10-s intervals). The mice were randomly divided into sham operation group, vehicle (saline) + HFS group, dif-

ferent concentrations of EGCG + HFS groups (4~5 mice in each group). 10 wL EGCG (10, 20, 50, 200 pwmol/L) or vehi-
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cle was injected intrathecally 1 h before surgery. The therapeutic effect of EGCG was evaluated by paw withdrawal thresh-

old (PWT) and analgesic efficiency. Inmunofluorescence of lumbar spinal cord was used to evaluate the possible mecha-

nisms. [ Results ] Compared with vehicle HFS group, intrathecal administration of EGCG alleviated HFS—induced mechani-

cal allodynia in a dose—dependent manner, and the maximum analgesic efficiency was 84.95%. EGCG also blocked the in-

creases in c—Fos (a marker for neuronal excitability) positive neurons and the expressions of calcitonin gene-related pep-

tide (CGRP") terminals, Ibal (a marker for microglia) and GFAP (a marker for astrocytes) in the ipsilateral spinal dorsal

horn. [ Conclusion] Intrathecal injection of EGCG exerts an analgesic effect against HFS—induced chronic primary pain,

mediated by inhibiting the increases in presynaptic CGRP" terminals, postsynaptic neuronal excitability and glial activation

in the spinal dorsal horn.
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A: Changes of paw withdrawal threshold (PWT) of mice induced by HFS with or without intrathecal EGCG. 10 pL vehicle (saline) or EGCG (10, 20,

50, 200 pmol/L) was injected intrathecally 1 h before surgery. B: Statistics of % analgesic efficiency with different concentrations of EGCG on HFS me-

chanical pain at different time points. All data were shown by means + SEM, and were analyzed by two—way ANOVA followed by Least Significance Dif-
ference (LSD) test for each group. PWT: F = 25.27, P < 0.000 1 (groups factor); % Analgesic efficiency: F = 1.188, P = 0.318 5 (groups factor). n = 5
mice/group. 1) P < 0.000 1 between HFS vs. Sham, 2) P < 0.000 1 between 50 pwmol/LEGCG + HFS vs. HFS; 3) P < 0.000 1 between 200 pmol/L EGCG
+ HFS vs. HFS; 4) P < 0.000 1, 5) P < 0.05, 6) P < 0.01 between 20 wmol/L EGCG + HFS vs. HFS; 7) P < 0.05 between 10 pmol/L EGCG + HFS vs.

HFS.
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Fig.1 Effects of intrathecal EGCG on HFS-induced mechanical allodynia
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A: Images of c—Fos immunoreactivity in the ipsilateral spinal dorsal horn at 7 days after operation. The inset of the double staining with ¢—Fos (red)
and NeuN (a marker of neurons, green) was magnified from the white dotted box in HFS group. Scale bars = 200 wm. B: Statistical diagram showing the
number of c~Fos* cells (left) and the relative optical density (RelOD, right) in the spinal dorsal horn from different groups. Sham: sham operation group,
EGCG + HFS: 50 pmol/L EGCG pretreatment before HFS, SDH: spinal dorsal horn. n = 3 slices/mouse and n = 3 mice/group. One—way ANOVA fol-
lowed by Tukey HSD multiple comparisons test for figure B (F = 24.52, P < 0.000 1) and figure C (F = 10.68, P = 0.001 3). 1) P < 0.001, 3) P < 0.01 be-
tween HFS vs. Sham; 2) P <0.000 1, 4) P <0.01 between 50 pmol/LL EGCG + HFS vs. HFS.

2 EGCG A E 3 HFS R 7 RISE M & 857 f c—Fos RIZM N
Fig. 2 Effect of EGCG pretreatment on c—Fos expression in the ipsilateral spinal dorsal horn at 7 day after HFS stimulation

O Sham @ HFS @ EGCG+HFS

200 b
Ao @
S A 150 5
& ©n 2)
5 %% 100
Sham EGCG+HFS 200 pm 2 8 é 50
0 B

A: Images of CGRP immunoreactivity in the spinal dorsal horn after EGCG pretreatment. B: Statistical results of RelOD of CGRP in the spinal dor-
sal horn of different groups. n = 3 slices/ mouse and n = 3 mice/group. One—way ANOVA followed by Tukey HSD multiple comparisons test for figure B,
F=20.37,P=0.000 1. 1) P <0.001 between HFS vs. Sham; 2) P < 0.000 1, between 50 pmol/LL EGCG + HFS vs. HFS.
B3 EGCG fiAbIExS HFS R /5 4 B8 CGRP £ 428 R AR50
Fig. 3 The changes of spinal CGRP fiber terminal after HFS with or without EGCG pretreatment
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A, B: Images of Ibal or GFAP immunoreactivity in the spinal dorsal horn in different groups. C: Statistical results of microglia and astrocytes posi-

tive number in the spinal dorsal horn of each group. D: Statistical results of microglia and astrocytes RelOD in the spinal dorsal horn of each group. n =3

slices/mouse and n = 3 mice/group. One—way ANOVA followed by Tukey HSD multiple comparisons test for Ibal cell number (F = 22.78, P < 0.000 1),
GFAP* cell number (F = 6.081, P = 0.008 3), Ibal RelOD (F = 0.830 4, P = 0.449 7) and GFAP RelOD (F = 0.066 29, P = 0.936 1). 1) P < 0.000 1, 3)
P <0.05 between HFS vs. Sham; 2) P < 0.000 1, 4) P < 0.05 between 50 pwmol/LL EGCG + HFS vs. HFS.
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Fig.4 The effects of EGCG on the number of microglia and astrocytes in spinal dorsal horn
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