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Abstract

BACKGROUND: Pivot meridian hyperthermia is an external treatment method guided by the central meridian theory of traditional Chinese medicine (TCM).
Studies have shown that it may have a better effect on neuropathic pain, but the specific efficacy evidence and mechanism of action are still unclear.
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OBJECTIVE: To investigate the analgesic effect of pivot meridian hyperthermia in a rat model of neuropathological pain and its mechanism based on behavior

indicators and molecular biological indicators.

METHODS: Eighty male healthy Sprague-Dawley rats were randomly divided into a blank control group, a model control group, a hyperthermia group, and a
TCM hyperthermia group, with 20 rats in each group. In the last three groups, the L, spinal nerve was ligated to prepare the rat model of neuropathic pain. In
the hyperthermia group, cotton pads soaked in 45°C saline were used to heat the gall bladder meridian circulation parts of the rats’ bilateral feet. In the TCM
hyperthermia group, cotton pads soaked in 45°C Chinese medicinal solution were applied to heat the gall bladder meridian circulation parts of the rats’ bilateral
feet. Treatment in each group was performed once a day. Behavior testing was started after 15 minutes of each hot compress, to measure paw withdrawal
mechanical threshold and paw withdrawal thermal latency. The expression levels of vesicular glutamate transporter 2 and Toll-like receptor 4 protein in rat

spinal cord tissue were detected after 14 days of continuous treatment.

RESULTS AND CONCLUSION: Compared with the model control group, paw withdrawal mechanical threshold was significantly higher and paw withdrawal
thermal latency was significantly lower in the hyperthermia and TCM hyperthermia groups at 7 and 14 days of treatment (P < 0.05). Moreover, the TCM
hyperthermia group showed better efficacy than the hyperthermia group (P < 0.05). Compared with the model control group, the expression levels of vesicular
glutamate transporter 2 and Toll-like receptor 4 protein were significantly lower in the hyperthermia and TCM hyperthermia groups (P < 0.05). However, there
was no significant difference between the hyperthermia and TCM hyperthermia groups (P > 0.05). To conclude, pivot meridian hyperthermia has a significant
analgesic effect in neuropathological pain rats, and its mechanism may be related to inhibiting vesicular glutamate transporter 2/Toll-like receptor 4 signaling

pathways.

Key words: neuropathological pain; pivot meridian hyperthermia; analgesia; vesicular glutamate transporter 2; Toll-like receptor 4 protein; traditional Chinese

medicine; rat
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Table 1 | Comparison of paw withdrawal mechanical threshold in rats

4153 TR MG 3d RS 7d IEHE)S 14d
FEMIBL]L 52.7443.12 52.84+3.47 51.96+1.55 52.13+3.50
MR 4 53.29+1.86 29.25+4.87° 30.25+4.01° 30.98+1.74°
HITH 52.64£3.24 28.5243.13" 34.1045.28™ 35.504+2.55%
R T4 53.40£0.71 27.88+4.94™ 39.85+4.79™ 45.17+1.06"

ik 5 AMRALE, P<0.05 S HALE, *P<0.05 SHITALLE,
‘P<0.05
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Figure 1 | Changes in paw withdrawal mechanical threshold of rats
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Table 2 | Comparison of paw withdrawal thermal latency in rats

ZH 5 TR &S 3d 5 7d ERG 14d
ENEA  8.11£1.20 8.1341.95 8.45+0.35 8.26+1.00
HIAUGTHEZH  8.2340.98 4.04+1.23° 4.5240.54° 4.75+0.83°
HITH 8.42+1.28 4.750.11° 5.14+0.34%° 5.97+0.88"°
hZIGT 4 8.63+1.44 4.5440.63° 6.18+0.62° 7.45+2.23*

FlE: SAECDERALLE, P <0.05; SRR LIS, °P <0.05; HHYTALLLEL,
‘P<0.05
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2 | HFEXRHAGREBRATL
Figure 2 | Changes in paw withdrawal thermal latency of rats
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ZERTLREME XL (P>0.05), ZiRIHE3 KE 3.

BEANKE B K

®3 | EREE VRAREAREHARAST 2 2R BRSEREEHE
(VGLUT2) BB FRIXKTFELE (xts, n=20, ng/L)
Table 3 | Comparison of vesicular glutamate transporter 2 protein level in
spinal cord tissue of rats at 14 days after modeling

2H 51 VGLUT2 &
7 A R AL 8.1743.95
AL R4 15.95#2.55°
T 10.04+1.96™
s 9.79+1.00®

Rk SEAMEALE, *P<0.05; ST AL, *P<0.05
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2 Figure 3 | Comparison of
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Table 4 | Comparison of Toll-like receptor 4 protein level in spinal cord
tissue of rats at 14 days after modeling

ZH 5 TLR4 B[
7 R R 2.86%1.33
AL R4 5.63+1.05°
T 3.2940.96™
g HyT Al 3.20+1.58*

HvE: HAEIRA N, P<0.05; SAEINIEA L, *P<0.05
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2 Figure 4 | Comparison of Toll-like
receptor 4 protein level of rats at 14
0 T T T days after modeling
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