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We attempt to discuss the effect of pregabalin on chemokines and clinical efficacy in neuropathic pain patients.
We selected 40 patients with neuropathic pain from December 2018 to December 2020 as research objects and
divided them into two groups, one is observation group (20 cases) and the other is control group (20 cases)
randomly. Treated observation group with pregabalin and treated control group with gabapentin. Extracted
cerebrospinal fluid from the patients and detected its concentration levels of C-X3-C motif chemokine ligand
1, C-X-C motif chemokine ligand 1, C-X-C motif chemokine ligand 8 and C-C motif chemokine ligand 2
of both groups, compared the concentration levels, the adverse drug reactions and clinical effects of both
groups. After treatment, the concentration levels of cerebrospinal fluid chemokines C-X3-C motif chemokine
ligand 1, C-X-C motif chemokine ligand 1, C-X-C motif chemokine ligand 8 and C-C motif chemokine
ligand 2 decreased in both groups. Contrast control groups, observation group decreased more obvious
(p<0.05) and observation group had higher clinical remission rate than the other (p<0.05), both of which had
statistical significance. For patients with neuropathic pain, pregabalin treatment can reduce the chemokines

in cerebrospinal fluid of patients and significantly relieve patient’s pain.
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In 2018, the neuropathic pain group redefined
neuropathic pain as, it was a consequence of pain which
was caused by injury or disease directly affecting the
somatosensory system!!!. Its prevalence accounts for
9.8 % of the population, accounting for about one-third
of adult chronic pain patients?. There are many reasons
for neuropathic pain and based on causes of nerve injury,
its classification was done. Common causes include
diabetes (Painful Diabetic Neuropathy (PDN), herpes
zoster (Postherpetic Neuralgia (PHN)), amputation
(stump and phantom limb pain), surgery or trauma,
stroke or spinal cord injury, trigeminal neuralgia and
neuropathic pain caused by Human Immunodeficiency
Virus (HIV) infection and unknown causes'®l.

Due to the current lack of understanding of the
pathogenesis involved in neuropathic pain, the
management of neuropathic pain remains a major
clinical challenge. Most of the current treatment
drugs are drugs against neuropathic pain, such as
antidepressants, opioids, anticonvulsants, N-methyl
D-aspartate (NMDA) receptor agonists, sodium
channel blockers and cannabinoid receptor agonists.
Most of the effects of drugs are difficult to achieve
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satisfactory results and they are often accompanied by
obvious side effects. Among them, pregabalin is a drug
approved for the treatment of neurological diseases and
gabapentin drugs exert their analgesic effect through
the antagonistic activity of binding with Alpha-2-delta
subunits on voltage-gated Ca?* channels. It could serve
as the first-line drug therapy for neuropathic painl>®.

Chemokines are low-molecular weight proteins that
transmit signals through 7 transmembrane receptors
connected by G-protein and regulate the transport
of leukocytes to lymphoid organs or inflammation
sites by inducing leukocytes to migrate to the
source of chemokines. Chemokines can be divided
into inflammatory chemokines and steady-state
chemokines!”. Many clinical studies have proved
that pro-inflammatory cytokines and chemokines
expressions in the cerebrospinal fluid of neuropathic
pain patient’s change and some chemokines such as
C-X3-C Motif Chemokine Ligand 1 (CX3CL1), C-X-C
Motif Chemokine Ligand 1 (CXCL1), C-X-C Motif
Chemokine Ligand 8 (CXCLS), C-C Motif Chemokine
Ligand 7 (CCL7) and C-C Motif Chemokine Ligand 2
(CCL2) have important effect on pain regulation!®.
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However, whether pregabalin affects chemokines in
patients with neuropathic pain is not clear at present.
This article explores the effect of pregabalin on
chemokines in patients with neuropathic pain and offers
the theoretical evidence for neuropathic pain clinical
treatment.

MATERIALS AND METHODS
General information:

Selected 40 neuropathic pain patients from December
2018 to December 2020 as research subjects and
divided them into observation group (20 -cases)
and control group (20 cases) randomly. Exclusion
criteria are: Patients who took other neuropathic pain
medications within 1 w before treatment; patients with
mental disorders or communication disorders; patients
were unwilling to take medications.

Treatment methods:

Observation group: Use initial dose of pregabalin 150
mg/d, according to safety and tolerability, it could be
raised to 300 mg/d within a week and the maximum
was 600 mg/d.

Control group: Gabapentin 900 mg/d was taken orally.
During the treatment period, the patient could take
tramadol hydrochloride sustained-release tablets 50-
100 mg orally when the pain was unbearable and allow
the use of antidepressants, neurotrophic drugs and other
drugs.

Observation indicators:

On the 1% and 7™ d of admission, 2 ml of cerebrospinal
fluid was collected by lumbar puncture and the
concentrations of chemokines CX3CL1, CXCLI,
CXCL8 and CCL2 in the cerebrospinal fluid of the
four groups of patients were detected before and after
treatment.

Curative effect evaluation index:

The Numerical Rating Scale (NRS) was used to
evaluate the pain. NRS is a self-report scale. Adopted
Visual Analogue Scale (VAS) score to test pain score!”’,
VAS score ranges from 0 (no pain) to 10 (most painful),
the higher the score, the more serious the pain. Among
them, VAS 0 represented painless, VAS 1~3 represented
mild pain, VAS 4~6 represented moderate pain and
VAS 7~10 represented severe pain. Complete Relief
(CR) and Partial Relief (PR) meant that the patient had
no pain or obvious pain relief and the clinical effective
rate=CR+PR.
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Statistical methods:

Adopted Statistical Package for the Social Sciences
(SPSS) 26.0 to process data and use meantstandard
deviation (X+s) to indicate measurement data,
contrast both groups by independent sample t test.
The comparison between the groups treated is done
using Wilcoxon signed rank test and chi-square test for
qualitative data, p<0.05 indicated that this difference
showed statistical significance.

RESULTS AND DISCUSSION

The baseline data of both groups were compared. The
average age of observation group was (56.24+2.8) y old,
most of the disease sites are in the chest and back, it
had 8 cases, the VAS score was 8.1+1.5; The average
age of control group was (57.0£2.1) y old, the diseased
parts were distributed in the head, neck, chest and back,
and the VAS score was 8.4+1.3. The differences of
both groups baseline data had no statistical significance
(p>0.05) (Table 1).

The cerebrospinal fluid chemokines before treatment
were compared. Comparing the concentrations
of CX3CL1, CXCL1, CXCL8 and CCL2 in the
cerebrospinal fluid of both groups of patients before
treatment, the divergence possessed no statistical
significance (p>0.05) (Table 2).

The cerebrospinal fluid chemokines after treatment
were compared. After pregabalin treatment, the
concentrations of CX3CL1, CXCL1, CXCL8 and
CCL2 in the cerebrospinal fluid of the two groups of
patients decreased after treatment, observation group
chemokines decreased more remarkably, which was
statistically significant (p<<0.05) (Table 3 and fig. 1).

Drug side effect rate in both groups were observed. It
possessed no statistically significant difference in drug
side effect rate such as dizziness, allergic reactions,
lower extremity edema and bradycardia of both groups
(Table 4).

Clinical effective rate of both groups were compared.
There were 16 patients under the condition complete
remission and partial remission in observation group,
with an effective rate of 80 %, but 11 patients under the
condition complete remission and partial remission in
control group, with an effective rate of 55 %. Contrast
control group, observation group was remarkably
higher. The difference of both groups was remarkably
significant (p<0.05) (Table 5).
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TABLE 1: BASELINE DATA OF BOTH GROUPS PATIENTS

Observation group

Control group (n=20)

t/y?

(n=20)

Age 56.2+2.8 57.0+2.1 -1.02 0.33
Disease sites

Head and neck 5 7 0.48 0.49
Chest and back 8 7 0.11 0.74
Lower limbs 7 6 0.1 0.73
VAS 8.1+1.5 8.4+1.3 -0.67 0.52
TABLE 2: CONTRAST CHEMOKINES OF BOTH GROUPS PATIENTS BEFORE TREATMENT

Obser\(/:iigg)group Control group (n=20) t p

CX3CL1 (ng/ml) 204.8+39.2 206.9+35.9 -0.17 0.86
CXCL1 (pg/ml) 21.3+3.2 22.4+4.5 -1.21 0.23
CXCL8 (pg/ml) 257.8+23.2 249.8+24.6 1.06 0.29
CCL2 (pg/ml) 230.5+20.1 222.5+16.7 1.36 0.17

TABLE 3: COMPARISON OF CHEMOKINES OF BOTH GROUPS PATIENTS AFTER TREATMENT

Observation group

(n=20) Control group (n=20) t p
CX3CL1 (ng/ml) 116.2+19.2 185.622.5 -10.24 0.0000
CXCL1 (pg/ml) 14.412.2 17.623.5 -3.46 0.001
CXCL8 (pg/ml) 160.2+24.1 193.5+31.5 -3.75 0.001
CCL2 (pg/ml) 155.8+34.1 181.8+36.2 -2.33 0.02
250
200
150 4
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Fig. 1: Comparison of chemokines between the two groups after treatment,(=) Intervention group; (=) Control group

TABLE 4: COMPARISON OF THE INCIDENCE OF ADVERSE DRUG REACTIONS OF BOTH GROUPS

Observation group

Control group (n=20)

xZ

(n=20)
Dizziness 1(5.0%) 2 (10.0 %) 0.36 0.54
Allergic reaction 0 (0.0 %) 1(5.0%) 1.03 0.31
Lower extremity edema 0 (0.0 %) 1(5.0%) 1.03 0.31
Bradycardia 1 (0.0 %) 2 (10.0 %) 0.36 0.54
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TABLE 5: COMPARISON OF CLINICAL EFFICACY OF BOTH GROUPS

Com‘pk.ete Partial remission Mild remission Ineffectiveness Total effective rate
remission
Observation group 10 (50 %) 6 (30 %) 3 (15 %) 1(5%) 16 (80 %)
Control group 7 (35 %) 4 (20 %) 6 (30 %) 4 (20 %) 11 (55 %)
X 8.46
p 0.001

Neuropathic pain is a major health problem in today’s
society. It greatly leads to reduce the quality of life
of patients!'” and brings a major economic burden
to the medical and health system and society!'l.
Understanding the pathophysiological process and
underlying molecular mechanisms of neuropathic pain
will help to develop new therapies for neuropathic pain.
Studies have proved that neuroinflammation and glial
cells activation are one of the most important theories
in pathogenesis of neuropathic pain. Microglia, as
immune cells in Central Nervous System (CNS),
performs a vital role in development and homeostasis
of CNS and neuropathic pain occurring will activate
microglia, it can initiate a series of signal cascades.
These cascades can enhance neuronal excitability and
synaptic plasticity, thereby releasing pro-inflammatory
cytokines and chemokines and leading to the occurrence
of neuropathic paint'*!3l.

Plenty of studies have proved that CCL2 and CCL7
and C-X-C Motif Chemokine Ligand 13 (CXCL13)
interact with mediated neuron-glial cells in CNS
interactions and cause neuropathic and inflammatory
pain. In addition, CCL2 and CCL7 are common spinal
microglia activators in neuropathic pain">'* and it is
often possible to suppress the growth of astrocytes by
reducing the level of CCL7 in the spinal cord. Previous
studies have detected the levels of certain chemokines in
serum or cerebrospinal fluid, such as the elevated levels
of CCL2, CXCLI1, C-X-C Motif Chemokine Ligand 12
(CXCL12) and CX3CL1 in the cerebrospinal fluid of
chronic pain patients. It is very important to determine
the chemokine expression profile in cerebrospinal
fluid of chronic pain patients to reveal the relationship
between chemokine levels and the severity of chronic
pain. This study found that the chemokines of patients
with neuropathic pain are generally increased, which is
consistent with the above research conclusions.

Pregabalin is a Gamma Aminobutyric Acid (GABA)
analog structure drug!'s), which can induce the release
of calcium from nerve endings and inhibit the release
of neurotransmitters such as glutamate, norepinephrine
and substance PPl Due to its chemical structure
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and drug properties, pregabalin is widely used for
neuropathic pain treatment!!*'!8l. Salat et al. studied
the analgesic, antioxidant, metabolic and toxic effects
of pregabalin and concluded that pregabalin increased
the pain threshold of tactile allodynia and thermal
hyperalgesia, and was an effective analgesic and anti-
allodynia drug, had a good effect on neuropathic pain!'..
Mark et al. found that the analgesic effect of pregabalin
was mediated by the Alpha-2-Delta-1 (a2-6-1) subunit
of the Voltage-Dependent Calcium Channel (VDCC),
gene mutations could prevent pregabalin from binding
to the 02-0-1 subunit, thereby to achieve the therapeutic
effect. Pregabalin is currently one of the suggested
first-line drugs for neuropathic pain treatment (except
trigeminal neuralgia) and more completed clinical trials
have proved its clear efficacy®*?!. However, the effect
of pregabalin on chemokines is unclear. This study
shows that the chemokines of neuropathic pain patients
treated with pregabalin are significantly reduced. We
speculate that pregabalin joint a2-3-1 type protein of
the P/Q VDCC and reduce central release of excitatory
molecules, which may be one of the reasons for the
reduction of chemokines.

Pregabalin treatment can significantly reduce the levels
of cerebrospinal fluid chemokines CX3CL1, CXCLI1,
CXCL8 and CCL2 in patients with neuropathic pain
and improve the clinical effective rate. It is worthy of
clinical promotion.
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