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of 1% pentobarbital sodium (45 mg/kg). The spinous process of the 
second thoracic vertebra was marked and the center of the 7th cervical 
vertebra was used for routine skin preparation and disinfection. A 
median incision about 3.5 cm long was made on the posterior midline 
of the rats, which was gently separated to expose the left C6 and C7 
spinal nerves, and the distal nerve roots of the C7 dorsal root ganglion 
were ligated with 6-0 silk thread, and then the incisions were sutured 
layer by layer. The sham operation group was performed the same 
surgery without nerve ligation.

Intervention of electro-acupuncture on neuralgia in rats with 
cervical spondylotic radiculopathy: All rats were fed adaptively for 
1 week, and randomly divided into 4 groups (12 rats in each group). 
Control group: normal SD rats were fed with standard fodder. 
Model group: neuralgia in cervical spondylotic radiculopathy. After 
operation 2 weeks, the model was successfully bound with the electro-
acupuncture group once a day, 20 min each time, for 14 consecutive 
days. Sham operation group: same operation procedure was performed 
as model group but no nerve ligation. After operation 2 weeks, the 
model was successfully bound with the electro-acupuncture group once 
a day, 20 min each time, for 14 consecutive days. Electro-acupuncture 
group: same operation procedure was performed as model group. After 
operation 2 weeks, the rats were bound to the plate in a prone position 
and treated with electro-acupuncture at Jiaji point, with dense wave 
frequency of 50 Hz and wave repacking frequency of 10 Hz, once a day, 
20 min each time, for 14 consecutive days. After all rats being tested, 
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Figure 1:� &RQWHQW� RI� &*53�� $&� DQG� VXEVWDQFH� 3� GHWHFWLRQ� E\�
LPPXQRÀXRUHVFHQFH� GRXEOH� VWDQGDUG� PHWKRG�� **P ������ FRPSDUHG� ZLWK�
model group.

Statistical analysis

Differences between treatment grooups were analyzed statistically using 
Student’s t-test. A statistically significant difference was reported if P ＜0.05. 
The data were expressed as mean ± standard deviation from at least there 
separate experiments.

Results
Content of CGRP, AC and P substance

Immunofluorescence double standard method was used to detect 
the content of CGRP, AC and substance P in C6-C7  primary sensory 
neuron terminal of the spinal cord segment, which were shown in Figure 
1. CGRP is red fluorescence, AC is green fluorescence and substance P is 
pink fluorescence. Fluorescence intensity of CGRP, AC and substance P 
in model group were obviously higher than those in the control group, 
**P ＜0.01. but the electro-acupuncture group was significantly reduced 
compared with the model group, **P ＜0.01, and there is a significant 
statistically difference.

Expression of PKC, VGCC, CCL2 and CXC3L1
Relative expression of RNA levels of PKC, VGCC, CCL2 and CXC3L1 

in model group were obviously higher than those in other groups. **P 
＜0.01, *P ＜0.05 compared with control group. Relative expression of 
RNA levels of PKC, VGCC, CCL2 and CXC3L1 in electro-acupuncture 
group were significantly decreased compared with model group. ###P 
＜0.001 compared with model group. It was indicated in Figure 2.

Contents of glutamic acid, prostaglandin and NO
Contents of glutamic acid, prostaglandin and NO in model group 

were significantly higher than those in control and sham operation 
group, ***P ＜0.001, and there is a significant statistically difference. 
However, contents of glutamic acid, prostaglandin and NO in electro-

C:/Program Files (x86)/Youdao/Dict/8.9.5.0/resultui/html/index.html#/javascript:;


Citation: Jiang X, Zhu W, Yan S, Ren X, Hu L, et al. (2021) Effect and Mechanism of Electro-acupuncture on Neuralgia of Cervical Spondylotic 
Radiculopathy Based on the Neuron-gliocyte-Chemokine Signaling Pathway. Cell Mol Biol 67: 218.

Page 4 of 6

Volume 67 • Issue 6 • 1000218Cell Mol Biol, an open access journal  
ISSN: 1165-158X

than that of control and sham operation groups, ***P ＜0.001，**P ＜0.01; 
There was no significant difference between LAA-electro acupuncture 
group and control group, sham operation group, P ＞0.05. The RNA 
expression of IL-1β, IL-6, IL-18, TNF-α, NMDA and AMPA in LAA-
electro acupuncture group were much lower than that of model group, 
###P＜0.001, and had a statistical difference.

Discussion
A large number of researches have indicated that acupuncture 
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by various signals, and their morphology, cell phenotype and cell 
function are obviously changed, which is beneficial to the isolation and 
phagocytosis of necrotic or apoptotic cells. At the same time, due to the 
production of a large number of inflammatory mediators, it can induce 
central sensitization and produce pathological pain [15]. Gliocyte 
trigger immune response through TLRs, and its family members 
include TLR2, TLR3 and TLR4, play an important role in nerve pain 
[16]. TLR2, TLR3, and TLR4 induce central sensitization by promoting 
gliocyte activation and the secretion of inflammatory mediators such 
as IL-1β, TNF-α, and IL-6. These inflammatory mediators directly 
enhance excitatory synaptic transmission and (or) weaken inhibitory 
synaptic efficacy, thereby change the polarization characteristics of 
harmful afferent neurons, and induce central sensitization and leading 
to the generation of chronic pain [17]. The chemokine CX3CL1, also 
known as Fractalkin, plays a role in inflammation and immunity by 
acting on chemical chemokines and adhesion molecules. Studies 
suggested that CX3CL1 binds to CX3CR1 on gliocyte, activates the p38-
MAPK pathway, and induces gliocyte to activate and synthesize TNF-α, 
IL-1β, IL-6 and other pro-inflammatory cytokines, thereby triggering 
the neural immune response of CNS, inducing central sensitization and 
leading to the production of pathological pain [18].

Central sensitization refers to the amplification of the pain 
transmission response in the spinal cord and the spinal cord. Glutamate 
release increased in the presynaptic primary sensory afferent endings of 
the spinal dorsal horn when central sensitization occurred. Glutamate 
is the main excitatory neurotransmitter in the mammalian central 
nervous system [19]. On the one hand, peripheral nerve injury causes a 
significant increase in the secretion of primary afferent neuropeptides, 
such as calcitonin gene-related peptides CGRP and substance P. 
CGRP binds to receptors and causes increased glutamate release by 
activating adenylate cyclase (AC). Substances P activates neurokinin 
NK receptors, causing enhancive synthesis of prostaglandin and nitric 
oxide (NO), then retrograde acts on the primary sensory afferent 
endings to increase the release of glutamate [20]. On the other hand, 
increased concentration of endorphins in the spinal cord after nerve 
injury activates protein kinase C (PKC) and voltaged-gated Ca2+ 
channels (VGCC) at the distal end of primary sensory afferent to 
increase the release of glutamate and neuropeptides [21]. There are 
a large number of ionized glutamate receptors (NMDA receptor and 
AMPA receptor) in the membrane of spinal dorsal horn projection 
neurons [22]. At the same time, the released substance P acts on NK 
receptor and activates PKC. By closing potassium ion channels and 
phosphorylating NMDA receptor, the membrane of postsynaptic 
projection neurons is depolarized, and the voltage-dependent block of 
Mg2+ on NMDA receptor is removed, thus generating greater inward 
current [23]. All the above changes enhanced the amplification of the 
pain transmission response of spinal dorsal horn neurons, which is an 
important pathogenesis of neuralgia. 

Conclusion
Acupuncture affects the change of neuron-gliocyte-chemokine 

signaling pathway of spinal dorsal horn by regulating the functional 
state of injured neurons, so as to regulate the central sensitization of 
neuropathic pain and achieve the effect of treating neuralgia of cervical 
spondylotic radiculopathy.
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