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ARTICLE INFO ABSTRACT

Article history Objective To systematically evaluate the clinical efficacy of topical preparations of Mongo-
Received 03 December 2025 lian medicine Manggari hot compress therapy (hereafter referred to as Manggari hot com-
Accepted 13 March 2026 press therapy) in treating cervical spondylotic radiculopathy (CSR) and explore the possible
Available online 25 June 2026 pharmacological material basis in the formula, providing evidence for the clinical application

of Mongolian medicine in the treatment of CSR.

Methods The clinical trial employed a randomized, controlled, open-label, and outcome-as-
sessor-blinded design. The CSR patients who were treated at the Department of Traditional
Therapeutics Outpatient Clinic, Xilinguole Meng Mongolian General Hospital between July 1,
apy ) 2024 and August 31, 2025, were enrolled. They were randomly assigned to three groups: an
Manggari oral control group (administration of oral administration of mecobalamin tablets combined
with cervical electric traction), an experimental group (Manggari external hot compress), and
a patch control group (flurbiprofen gel plaster). The intervention lasted two weeks. Before and
Bioactive compound after treatment, the following subjective indicators were recorded: Mongolian Medicine Syn-
drome (MMS) score, Visual Analog Scale (VAS) score, Northwick Park Neck Pain Question-
naire (NPQ) score, and tongue morphology. Serum levels of inflammatory markers [tumor
necrosis factor (TNF)-o, interleukin (IL)-6, and IL-1p)] and oxidative stress markers [malondi-
aldehyde (MDA) content, superoxide dismutase (SOD) activity, and glutathione peroxidase
(GSH-Px) activity] were measured using enzyme-linked immunosorbent assay (ELISA). Over-
all therapeutic efficacy was evaluated. One month after treatment completion, a follow-up as-
sessment was conducted, and the MMS, VAS, and NPQ scores were recorded again for all pa-
tients. For the pharmacological substance exploration, ultra-high-performance liquid chro-
matography-Q-exactive orbitrap-mass (UHPLC-QE-MS) was employed to analyze blood-ab-
sorbed prototype components of Manggari, under both positive and negative ion modes. The
targeting relationship between the core active compounds and the target protein was validat-
ed using molecular docking.

Results This study ultimately included 90 patients with CSR for analysis. Baseline character-
istics showed no statistically significant differences among the three groups (P > 0.05).
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(i) Symptom scores. After treatment, the MMS, VAS, and NPQ scores decreased significantly
from baseline in all three groups (P < 0.001). At follow-up, there was no significant difference
in MMS, VAS, and NPQ scores of the experimental group compared with those at the end of
the treatment (P > 0.05). After treatment, the experimental group showed significantly greater
reductions in MMS, VAS, and NPQ scores than oral control and patch control groups (P <
0.001). At follow-up, these differences remained significant (P < 0.001). (ii) Inflammatory and
oxidative stress markers. After treatment, serum levels of TNF-a, IL-6, and IL-1f, and MDA ac-
tivity decreased significantly from baseline in all three groups (P < 0.001), and SOD content
and GSH-Px activity increased significantly from baseline (P < 0.05). After treatment, the ex-
perimental group had significantly lower serum levels of TNF-q, IL-6, and IL-1f than oral and
patch control groups. Additionally, it exhibited lower MDA activity and higher SOD content
and GSH-Px activity compared with the two control groups. (P < 0.05). (iii) Overall efficacy.
The total effective rate was 93.33% in the experimental group, 86.66% in the oral control
group, and 83.33% in the patch control group. (iv) Pharmacological substance analysis. A to-
tal of 152 compounds were identified in the blood-absorbed components of Manggari.
Among them, the core compounds—4-hydroxycoumarin, N-methylanthranilic acid, genis-
tein, and ginsenoside-Rkl1—showed binding energies to the key target proteins TNF-o and IL-
1B range from - 4.7 to — 7.1 kcal/mol, with the majority of the binding energies being below
- 5.0 kcal/mol, suggesting that it generally has a good binding affinity.

Conclusion Mongolian medicine hot compress therapy effectively modulates inflammatory
and oxidative stress responses through the combined action of its thermal effects and active
pharmaceutical ingredients Manggari. It inhibits cervical nerve root inflammation and allevi-
ates radicular pain, improving clinical symptoms, reducing pain severity, and alleviating neck

functional disability.

1 Introduction

Cervical spondylosis (CS) is a condition characterized by
degenerative changes in the cervical intervertebral discs,
which may lead to lesions in adjacent structures, includ-
ing the spinal cord and nerve roots, thereby causing a va-
riety of clinical manifestations, such as neck and shoul-
der pain, upper limb numbness, and motor dysfunction [,
It is reported to affect approximately one-quarter to one-
third of adults worldwide at some point in their lives,
varying in severity and duration according to population
and study methodology . Cervical spondylosis radicu-
lopathy (CSR) accounts for about 60% — 70% of all CS cases,
making it the most common form of the disease .. CSR
typically results from the compression or inflammation of
the cervical nerve roots and primarily presents with neck
and upper limb pain, sensory disturbances, motor dys-
function, and altered reflexes ©!. The pain often radiates
along the distribution of the affected nerve root, poten-
tially leading to radiating pain, numbness, and muscle
weakness . Although various treatments are available,
including physiotherapy, pharmaceutical interventions,
and surgery, their efficacy remains limited, with high re-
currence rates and no substantial improvement in pa-
tient prognosis [ ¥, In CSR, inflammatory responses and
oxidative stress are recognized as fundamental mecha-
nisms driving pain development. Research demonstrates
that chronic neuroinflammation reduces endogenous
antioxidant responses, thereby increasing oxidative
stress, which is closely linked to pain progression .

Furthermore, the compression of cervical nerve roots can
elicit both local and systemic inflammatory reactions, in-
cluding cytokine release and alterations in leukocyte phe-
notypes, both of which may heighten pain perception %11,
Although steroid injections combined with local anes-
thetics can provide some short-term relief of persistent
neck pain, their long-term efficacy is limited and may be
insufficient for certain patients. This underscores the
need to explore adjunctive or combination therapeutic
strategies to further improve patient outcomes 1> 13,
Traditional Mongolian medicine is a medical system
that originated and evolved within a nomadic cultural
framework. It embodies the collective experience of the
Mongolian people in disease management across genera-
tions and is an essential component of Eastern tradition-
al medicine. Mongolian medicine hot compress therapy
is a traditional external treatment in Mongolian medicine
that combines medicinal application with thermal stimu-
lation at the affected site. In this study, the topical prepa-
rations of Mongolian medicine Manggari (hereafter re-
ferred to as Manggari) was used as the medicinal prepa-
ration and applied to the affected area using the hot com-
press procedure. Therefore, this intervention is hereafter
referred to as Manggari hot compress therapy. The ther-
mal effects raise local tissue temperature, dilate capillar-
ies, promote blood circulation, and enhance local me-
tabolism. This produces anti-inflammatory and anti-ede-
ma effects while alleviating reflex muscle spasms. The
Manggari hot compress therapy reduces muscle ten-
sion, relieves fatigue and discomfort, and helps restore
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dynamic equilibrium 4. By utilizing heat to deliver ac-
tive pharmaceutical ingredients directly to acupoints and
afflicted areas, Manggari hot compress therapy increases
the concentration of medicinal activity in the cervical re-
gion. The integration of thermal effects with the pharma-
cological action of Mongolian medicine achieves thera-
peutic outcomes that promote blood circulation and re-
lieve pain 1> 16,

Specifically, Manggari consists of Zhicaowu (Aconiti
Kusnezoffii Radix Cocta), Biba (Piperis Longi Fructus),
Sanqi (Notoginseng Radix et Rhizoma), Zhangnao (Cam-
phor), and so on . Zhicaowu (Aconiti Kusnezoffii Radix
Cocta) serves as the principal analgesic component, ex-
hibiting therapeutic or palliative effects on inflammatory
and painful conditions "®'¥, When combined with Sangi
(Notoginseng Radix et Rhizoma), Biba (Piperis Longi
Fructus), and Zhangnao (Camphor), it promotes blood
circulation, alleviates stasis, exerts anti-inflammatory ef-
fects, and provides analgesia ** 2!, This formulation has
been extensively used in the management of chronic syn-
ovitis in Mongolian medical practice and represents a tra-
ditional Mongolian medicine preparation with consider-
able potential for further investigation. Given the limited
existing evidence in this field, the present study adopted a
dual-method design: (i) a prospective clinical trial to rig-
orously evaluate the efficacy of Mongolian medicine hot
compress therapy in alleviating pain, paresthesia, and
other radicular neurological symptoms; and (ii) a serum
pharmacology study to identify and characterize its po-
tential bioactive constituents. These integrated efforts
aim to validate the therapeutic rationale of this tradition-
al Mongolian formulation and generate translational evi-
dence to support its clinical application in CSR. The as-
sessment tools used in this study, including the Mongo-
lian Medicine Symptom (MMS) score, tongue manifesta-
tion evaluation, and Mongolian medicine diagnostic cri-
teria, are primarily based on Mongolian medicine theory.
They incorporate selected Western medical evaluation
methods and reference traditional Chinese medicine
(TCM) efficacy standards, providing a framework that in-
tegrates Mongolian medical concepts with modern clini-
cal assessment approaches.

2 Materials and methods
2.1 The composition and preparation of Manggari

The preparation method of Manggari is as follows: accu-
rately weigh 200 g of processed Zhicaowu (Aconiti Kusne-
zoffii Radix Cocta), 125 g of Zhangnao (Camphor), 50 g of
Shihuihua (Travertine), 50 g of Biba (Piperis Longi Fruc-
tus), 50 g of Chuanwu (Aconiti Radix), and 50 g of Sangi
(Notoginseng Radix et Rhizoma). Grind each herb sepa-
rately into fine powder; combine all powders and mix
thoroughly; then sieve the mixture through a No. 6 sieve
(100 mesh, 150 pm), ensuring that = 95% of the final
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powder passes through, to obtain the compound . It
has now become a characteristic in-house preparation of
Xilinguole Meng Mongolian General Hospital.

2.2 Reagents and instruments

The main instruments used in this study were as follows:
cervical electric traction machine (Haobro Medical De-
vices, A24734F4014200), ultra-high performance liquid
chromatography (Thermo Fisher Scientific, Vanquish),
and high-resolution mass spectrometry (Thermo Fisher
Scientific, Q Exactive Focus).

The reagents included enzyme-linked immunosor-
bent assay (ELISA) kits purchased from Wuhan Genmei
Technology Co., Ltd., China, including human tumor
necrosis factor (TNF)-o ELISA kit, human interleukin
(IL)-6 ELISA kit, human IL-1p ELISA kit; human malondi-
aldehyde (MDA) ELISA kit, human superoxide dismutase
(SOD) ELISA kit, and human glutathione peroxidase
(GSH-Px) ELISA Kkit.

The study also employed the following pharmaceuti-
cal preparations: Manggari (Xilinguole Meng Mongolian
General Hospital, China), Mecobalamin (Jiangxi Qing-
feng Pharmaceutical Co., Ltd., China), flurbiprofen gel
patch (Beijing Taidi Pharmaceutical Co., Ltd., China),
and ibuprofen sustained-release capsules (Zhuhai Run-
du Pharmaceutical Co., Ltd., China).

2.3 Participants

Between July 1, 2024 and August 31, 2025, CSR patients
who were treated at the Department of Traditional Thera-
peutics Outpatient Clinic, Xilinguole Meng Mongolian
General Hospital were enrolled. The study protocol was
approved by the Ethics Committee of the Xilinguole
Meng Mongolian General Hospital (Approval No.
YJ20240304) and was registered with the International
Traditional Medicine Clinical Trial Registry (Registration
No. ITMCTR2025000413).

2.4 Diagnostic criteria

Patients enrolled in this study were required to meet
both the diagnostic criteria for CSR in Mongolian
medicine and the corresponding Western medicine diag-
nostic criteria.

According to Diagnostic and Therapeutic Criteria for
Mongolian Medicine Diseases %%, the diagnosis of CSR
(Hu Zhu Nai Hu Ying Disease, # & 77 # 3 J% ) requires
the fulfillment of the following criteria: (i) neck stiffness
and pain, restricted mobility, neck and shoulder pain, up-
per limb weakness, and numbness; (ii) positive findings
on the head compression test and ipsilateral brachial
plexus traction test; (iii) radiographic findings showing
reduction or loss of normal cervical lordosis, narrowed
intervertebral spaces, osteophyte formation along the
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anterior and posterior vertebral borders, degenerative
changes including hypertrophy of the uncovertebral and
facet joints, and constricted intervertebral foramina;
(iv) computed tomography (CT) or magnetic resonance
imaging (MRI) findings showing cervical disc protrusion,
narrowing of the spinal canal and neural foramen, and
compression of the cervical nerve roots.

In addition, the Methodological and reporting quality
evaluation of clinical practice guidelines and expert
consensus for cervical spondylotic radiculopathy ?* spec-
ify that the diagnosis of CSR requires the following: (i) lo-
calized radicular compression symptoms, including uni-
lateral or bilateral upper limb paresthesia and/or radiat-
ing pain along the affected nerve root distribution, de-
creased sensation, muscle weakness, tenderness, and di-
minished or absent tendon reflexes in the affected nerve
root territory; positive cervical compression test or posi-
tive brachial plexus traction test; (ii) anteroposterior ra-
diographs showing significant enlargement of the verte-
bral bodies and uncovertebral joints; (iii) lateral views
showing loss of cervical lordosis, narrowed intervertebral
spaces, osteophytes, bone spurs, or calcification of the
nuchal ligament, oblique views showing diminished in-
tervertebral foramina; radiographic and CT findings indi-
cating foraminal stenosis or perineural bone prolifera-
tion surrounding osteophytes of the affected nerve root;
MRI findings indicating nerve root compression.

2.5 Inclusion, exclusion, and withdrawal criteria

2.5.1 Inclusion criteria Patients were included if they
met all of the following criteria: (i) fulfilled the combined
Mongolian medicine and Western diagnostic criteria for
CSR and were aged between 25 and 60 years; (ii) were
conscious and compliant, with the ability to complete all
required questionnaires; (iii) had a comprehensive un-
derstanding of the study procedures and potential risks;
(iv) consented to participate and were able to receive reg-
ular treatment as assigned; (v) voluntarily signed the in-
formed consent form and agreed to follow-up.

2.5.2 Exclusion criteria Patients were excluded if any of
the following applied: (i) did not meet the diagnostic or
inclusion criteria; (ii) had cervical spine injuries requir-
ing surgical intervention; (iii) had concurrent autoim-
mune or hematological disorders, including hepatitis B,
metabolic bone disease, osteoarticular tuberculosis, os-
teomyelitis, or advanced osteoporosis; (iv) had concur-
rent severe cardiac conditions, high fever, altered mental
status, generalized edema, widespread skin disease, co-
agulopathy, or malignant neoplasms.

2.5.3 Withdrawal criteria Patients were withdrawn
from the study if any of the following occurred: (i) poor
compliance, inability to follow the randomized protocol,
or failure to complete the entire treatment and follow-up
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after randomization; (ii) receipt of treatments outside the
study protocol during the observation period, voluntary
withdrawal, occurrence of unforeseen circumstances, or
erroneous inclusion due to non-adherence to selection
criteria; (iii) discontinuation of treatment due to severe
adverse events or other medical conditions that devel-
oped during the intervention period.

2.6 Randomization and grouping

After recruiting patients who met the selection criteria,
they were sequentially numbered according to their or-
der of visit. A random number generator in SPSS 27.0 was
used with a fixed seed value of 11111111 to generate a
random allocation list. This procedure assigned a ran-
dom group and a corresponding number to each patient.
The attending physician then used the random numbers
matched to the patient’s visit sequence to complete the
randomization process. Patients were divided into three
groups: oral control group, experimental group, and
patch control group.

2.7 Interventions

2.7.1 Oral control group The oral control group re-
ceived conventional Western medicine treatment, includ-
ing cervical electric traction, analgesia, and neurotrophic
drugs. Mecobalamin tablets were administered orally at a
dose of 0.5 mg three times daily for 14 d to nourish the
nerves. Ibuprofen sustained-release capsules were used
for pain relief, taken once daily only when pain was un-
bearable. Cervical electric traction was applied once per
week for a total of two sessions. The specific procedure
was as follows. (i) The patient assumed an upright sitting
position, with the upper body straight, the head and neck
centered without tilting, and the whole body naturally re-
laxed. Then the chin pillow strap was used to support the
head, with the back of the strap pressed firmly against the
occipital protuberance, gently lifting the neck, and the
chin was adjusted to a comfortable position. (ii) An inter-
mittent mode was used: 5 min of traction followed by
1 min of rest. Each traction lasted 60 - 80 s, followed by a
relaxation period of 10 - 20 s. This cycle continues for
20 min. (iii) The initial traction force was set at 7% - 10%
of the patient’s body weight and could be gradually in-
creased to 10% - 15% of body weight.

2.7.2 Experimental group The experimental group re-
ceived Manggari hot compress therapy. A 40 g portion of
the powder was heated to approximately 50 °C and then
allowed to cool until the temperature was tolerable for
the patient and did not cause burning discomfort before
application. The powder was applied onto absorbent cot-
ton and then placed on the affected area. This procedure
was performed once every 2 d, for 2 h per application. A
complete treatment course lasted for 14 d (Figure 1A).
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Figure 1 Topical application of medication in the (A) ex-
perimental group and (B) patch control group

2.7.3 Patch control group The patch control group re-
ceived flurbiprofen gel plaster, applied to the affected
neck and shoulder area once daily for 6 h per application,
for a total of 14 d. The specific procedure was as follows.
(i) The neck skin was cleaned with purified water and
patted thoroughly dry. (ii) The flurbiprofen gel plaster
was removed from its packaging. Both lateral edges were
held with both hands, and the plaster was gently
stretched horizontally to facilitate gel expansion and nat-
ural separation of the protective liner. (iii) Once the liner
was fully detached, the adhesive gel layer was smoothly
applied to the neck skin, starting from the center and ex-
tending outward to both sides. (iv) The entire surface and
periphery of the plaster were pressed with the palm to en-
sure complete, wrinkle-free, and bubble-free adhesion
(Figure 1B).

2.8 Outcome measures

2.8.1 Mongolian medicine tongue morphology assess-
ment Tongue morphology diagnosis according to Mon-
golian medicine was performed by two senior Mongolian
medicine practitioners who were blinded to group alloca-
tion and assessment time point, according to Mongolian
Medical Diagnosis **. Mongolian medicine tongue diag-
nosis is a method of disease assessment that examines
the color, coating, and texture of the tongue. Normal
tongue morphology is characterized by a bright, moder-
ately red color, a moist texture, an appropriately sized
and flexible tongue body, and an evenly distributed, thin,
white, and wet coating. The therapeutic response classifi-
cation was independently assessed by two senior Mongo-
lian medicine practitioners, and any discrepancies were
resolved through discussion until a consensus was
reached. The findings were documented as part of the
comprehensive syndrome evaluation. To quantify chan
ges in tongue morphology and provide more objective in-
dicators, scores were assigned based on the criteria
shown in Table 1. Among these parameters, tongue mor-
phology diagnosis is primarily used to monitor dynamic
changes throughout the treatment period. Therefore,
tongue morphology was evaluated only at baseline and
after treatment and was not included in follow-up evalua-
tion.

2.8.2 Evaluation of clinical outcomes and symptom sever-
ity The MMS score was used to evaluate the improve-
ment of clinical symptoms before and after treatment.
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Table 1 Grading scale for Mongolian medicine tongue
morphology assessment

Type Manifestation Score
. White coating 1-4
Tongue coating color . .
Light yellow coating 5-8
. Thin coating 1-4
Tongue coating texture . .
Thick coating 5-8
Light white tongue 1-4
Tongue color
Red tongue 5-8

The following symptoms were specifically recorded: neck
pain with limited mobility; radiating pain on one or both
sides of the neck, shoulders, and upper limbs; finger
numbness; chills; weakness; dropping objects; worsening
after prolonged sitting; and worsening after exposure to
cold. Each syndrome item was scored on a scale of 1 - 10
according to severity, with higher scores indicating more
severe manifestations. Lower scores after treatment re-
flected greater improvement. Specifically, scores of 1 - 3
indicated marked improvement, 4 - 6 indicated improve-
ment, 7 - 9 indicated slight improvement, and 10 indicat-
ed no improvement %,

Patients were asked to rate their pain intensity using a
10-cm Visual Analog Scale (VAS), where each centimeter
corresponded to 1 point. Higher scores indicated more
severe pain: 0 represented no pain, and 10 represented
extreme pain . The VAS scores were then classified into
four pain severity categories: 0 indicated no pain, 1 - 3 in-
dicated mild pain, 4 - 6 indicated moderate pain, and 7 -
10 indicated severe pain.

The Northwick Park Neck Pain Questionnaire (NPQ)
is a quantitative scale consisting of nine items used to
evaluate the impact of neck pain on daily activities, in-
cluding pain intensity, sleep disturbance, duration of
symptoms, numbness/tingling at night, carrying, watch-
ing television, work housework, social activities, and driv-
ing. Each scored from 0 to 4, with higher scores reflecting
greater disability. The total score was calculated by sum-
ming the scores of all completed items and then convert-
ed into a percentage. When all nine items were complet-
ed, the NPQ percentage score was calculated as (total
score/36) x 100%. If the driving item was not applicable
(e.g., the patient did not drive), the percentage score was
calculated as (total score/32) x 100% 27

All the above-mentioned indicators were evaluated
immediately before and after treatment. In addition,
these indicators were also followed up and evaluated one
month after the end of treatment to assess the sustain-
ability of the therapeutic effect.

Adverse events were systematically monitored and
recorded throughout the treatment period. Safety evalua-
tion included treatment-related adverse events associat-
ed with Mongolian medicine hot compress therapy and
topical application therapy, such as skin burns, local
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redness, itching, allergic reactions, and dizziness during
treatment, as well as gastrointestinal reactions potential-
ly associated with oral medication, including nausea, ab-
dominal discomfort, and diarrhea.

2.8.3 Measurement of serum inflammatory factors and
oxidative stress markers using ELISA Serum levels of
inflammatory cytokines (TNF-q, IL-6, and IL-1p) and ox-
idative stress markers (MDA, SOD, and GSH-Px) were
quantitatively measured using ELISA kits. Venous blood
(5 mL) was collected from each participant and allowed
to clot at room temperature for 30 min. Samples were
then centrifuged at 3 000 rpm for 15 min, and the super-
natant serum was carefully collected and stored at — 80 °C
until analysis. ELISA assays were performed following the
manufacturers’ protocols: standard solutions were serial-
ly diluted, and blank, standard, and sample wells were
prepared. Serum samples or standards were added and
incubated, followed by washing and addition of biotiny-
lated detection antibody and horseradish peroxidase
(HRP)-conjugated streptavidin. After further incubation
and washing, 3,3’,5,5'-tetramethylbenzidine (TMB) sub-
strate solution was added for color development in the
dark, and the reaction was terminated with stop solution.
Absorbance was measured at 450 nm using a microplate
reader, and concentrations or enzyme activities were cal-
culated based on standard curves. The aforementioned
indicators are primarily intended to reflect serum
biomarker changes during the treatment period. There-
fore, they were excluded from longitudinal follow-up as-
sessments.

2.8.4 Criteria for efficacy evaluation The total effective
rate was calculated based on baseline and after treat-
ment MMS score according to the following formula: effi-
cacy index (%) = [(baseline score - after treatment
score)/baseline score] x 100% %2,

Treatment response was categorized based on the
percentage improvement in MMS score: complete recov-
ery was defined as an efficacy index = 90%, indicating
full resolution of symptoms and signs with restoration of
physiological function; marked improvement corre-
sponded to 60% - 89% improvement, reflecting signifi-
cant alleviation of symptoms and associated signs with
noticeable functional recovery; improvement corre-
sponded to 30% - 59% improvement, indicating moder-
ate alleviation of symptoms and signs; and no response
was defined as < 30% improvement, indicating minimal
or no change or worsening of symptoms and signs. This
single and standardized quantitative approach allowed
for objective evaluation of clinical outcomes and thera-
peutic efficacy during the treatment period.

2.9 Preparation of serum from mice treated with Mang-
gari hot compress therapy

To elucidate the pharmacological basis of Manggari
hot compress therapy in the treatment of CSR, drug-
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containing serum was prepared, and its blood-absorbed
components were analyzed using TCM metabolomics.
Twelve healthy male BALB/c mice, specific pathogen-free
(SPF) grade, aged 6 - 8 weeks and weighing 20 - 22 g,
were used [Laboratory Animal License No. SCXK (Liao)
2020-0001]. All animal procedures were conducted in ac-
cordance with the approved protocol, which was re-
viewed and approved by the Animal Ethics Committee of
Inner Mongolia Medical University (Approval No.
YKD202002038). They were randomly divided into three
groups (n = 4 per group): blank group, 1-h blood collec-
tion group (1-h group), and 2-h blood collection group
(2-h group). The 1-h and 2-h groups received Manggari at
a dose of 52.6 mg per 20 g body weight, applied to the
nape of the neck twice daily for 7 consecutive days. The
blank group received no intervention. On day 6 of treat-
ment, the mice were fasted overnight with free access to
water. Blood samples were collected from the blank
group and the treatment groups at 1 h and 2 h after the fi-
nal administration. Blood was obtained via retro-orbital
bleeding and immediately transferred into chilled
ethylenediaminetetraacetic acid (EDTA)-coated dispos-
able tubes. The samples were allowed to stand at room
temperature for 30 min to clot, then centrifuged at 3 000
rpm for 15 min at 4 °C. The resulting serum supernatant
was aliquoted and stored at — 80 °C until analysis.

2.10 Ultra-high-performance liquid chromatography-Q-
exactive orbitrap-mass (UHPLC-QE-MS) analysis of
blood-absorbed components of Manggari

Drug-containing serum of Manggari was analyzed using
UHPLC-QE-MS. The chromatographic conditions were
as follows. Column: Waters ACQUITY UPLC BEH C18 col-
umn (1.7 pm, 2.1 x 100 mm). Mobile phase: 0.1% formic
acid in water (A) and 0.1% formic acid in acetonitrile (B).
Gradient elution program: 0 - 11 min, 85% A/15% B; 11 -
12 min, 25% A/75% B; 12 - 14 min, 2% A/98% B; 14.1 -
16 min, 85% A/15% B). Flow rate: 0.5 mL/min. Injection
volume: 50 pL. Column temperature: 35 °C.

The mass spectrometry conditions were as follows.
Sheath gas flow rate: 45 Arb. Auxiliary gas flow rate:
15 Arb. Capillary temperature: 400 °C. Full MS resolution:
70 000. MS/MS resolution: 17 500. Collision energy: 15/30/
45 in normalized collision energy (NCE) mode. Spray
voltage: 4.0 kV (positive ion mode) or - 3.6 kV (negative
ion mode).

2.11 Molecular docking analysis

This study integrated the literature evidence with the UH-
PLC-QE-MS analysis results to screen out the core active
components of Manggari, and simultaneously identified
the key therapeutic targets of CSR ?®. The molecular for-
mulas and related information of each compound were
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obtained from the MedChemExpress (MCE) database
(https://www.medchemexpress.cn/). Molecular docking
analyses were performed between these components and
targets. The structures of the candidate compounds were
obtained from the PubChem database, and the crystal
structures of the target proteins were downloaded from
the Protein Data Bank (PDB). Protein structures with high
resolution, derived from Homo sapiens, and containing
co-crystallized ligands were preferentially selected. Wa-
ter molecules and original ligands were removed from the
proteins using PyMOL 3.0. The receptors and ligands
were then prepared with AutoDockTools 1.5.7 by adding
hydrogen atoms, assigning Gasteiger charges, and con-
verting them into pdbqt format. The co-crystallized lig-
and-binding site was defined as the active pocket, and
molecular docking was performed using AutoDock Vina
1.1.2. The lowest binding energy was used as the evalua-
tion criterion, with lower binding energy indicating more
stable binding. In general, a binding energy < 0 kcal/mol
suggests spontaneous binding, < - 5.0 kcal/mol indi-
cates good binding activity, and a binding energy <
- 7.0 kcal/mol indicates strong binding affinity . The
docking results were analyzed for hydrogen-bonding and
hydrophobic interactions using LigPlot+ and visualized
with PyMOL 3.0.

2.12 Statistical methods

Statistical analyses were conducted using SPSS 27.0. Con-
tinuous variables were assessed for normality and are
presented as mean + standard deviation (SD) when nor-
mally distributed, or as median (interquartile range, IQR)
when not normally distributed. Categorical variables
were expressed as frequencies and percentages. For with-
in-group comparisons, when comparing two time points
(baseline vs. after treatment), paired-sample ¢ tests were
used for normally distributed variables, and the Wilcox-
on signed-rank test for non-normally distributed vari-
ables. For comparisons involving three time points, re-
peated-measures analysis of variance (ANOVA) was ap-
plied for normally distributed data, and the Friedman test
for non-normally distributed data. For between-group
comparisons among the three treatment groups, one-way
ANOVA was performed for normally distributed continu-
ous variables after confirmation of homogeneity of vari-
ance using Levene’s test. The Kruskal-Wallis test was ap-
plied when the data were not normally distributed. All
statistical tests were two-sided, and P < 0.05 was consid-
ered statistically significant.

3 Results
3.1 Participant flow and baseline characteristics

A total of 99 patients with CSR were assessed for eligibili-
ty. During the trial, 3 participants withdrew from the oral
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control group (2 due to professional obligations, and 1
due to mild gastrointestinal pain), 3 participants with-
drew from the experimental group (1 due to an allergy to
medical tape, and 2 due to non-compliance with drug ap-
plication), and 3 participants discontinued from the
patch control group (1 due to failure to attend scheduled
patch application visits, 1 due to travel, and 1 lost follow-
up). Consequently, 90 patients were included in the sta-
tistical analysis: 30 in the oral control group, 30 in the ex-
perimental group, and 30 in the patch control group.
Among the remaining participants, no treatment-related
serious adverse events, including skin burns, local aller-
gic reactions, or significant gastrointestinal disturbances
were observed throughout the study period.

The three groups were comparable with respect to
baseline characteristics, including sex and age, with no
statistically significant differences among the groups (P >
0.05) (Table 2).

Table 2 Baseline characteristics of the three groups

Group n Sex Age (year)
Male Female

Oral control 30 11 19 40.8+11.1

Experimental 30 5 25 42.8 +14.7

Patch control 30 17 13 41.7+13.8

3.2 Clinical efficacy evaluation of Manggari hot com-
press therapy in the treatment of CSR

3.2.1 Tongue morphology assessment After treatment,
tongue coating color scores decreased compared with
baseline in all three groups (P < 0.05). Tongue coating
texture scores increased compared with baseline (P <
0.001). Tongue color scores decreased compared with
baseline (oral control group, P < 0.05; experimental
group, P < 0.01; patch control group, P < 0.05). These
findings indicate that tongue morphology improved after
treatment in all three groups. After treatment, the experi-
mental group demonstrated greater improvement in
tongue coating texture compared with patch control
group (P < 0.01), whereas no significant differences were
observed in tongue coating color or tongue color be-
tween the groups (P > 0.05) (Figure 2).

3.2.2 MMS, VAS, and NPQ scores At baseline, no sig-
nificant differences were observed among the three
groups in MMS, VAS, or NPQ scores, indicating compara-
bility of the groups (P > 0.05). After treatment, the MMS,
VAS, and NPQ scores were significantly reduced com-
pared with baseline in all three groups (P < 0.001, P <
0.001 and P < 0.01, respectively), indicating improve-
ments in clinical symptoms, pain, and cervical spine func-
tional limitation in each group. Significant differences
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Figure 2 Changes in tongue morphology at baseline and
after treatment

A, representative tongue morphology images of the three
groups. B, tongue coating color scores. C, tongue coating tex-
ture scores. D, tongue color scores of the three groups at base-
line and after treatment. *P < 0.05, **P < 0.01, and **P < 0.001.

among the three groups were observed in MMS, VAS, and
NPQ scores, with the experimental group showing greater
improvement than both the patch control group and the
oral control group (P < 0.001 or P < 0.01) (Table 3 and
Figure 3).

During follow-up, MMS, VAS, and NPQ scores in the
experimental group did not differ significantly from the
after treatment values (P > 0.05) (Table 3 and Figure 3).

No treatment-related serious adverse events were ob-
served in any group; all remaining participants tolerated
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the interventions well without notable skin irritation,
allergic reactions, or gastrointestinal discomfort.

3.2.3 Serum inflammatory factors At baseline, no sig-
nificant differences were observed among the three
groups in serum levels of TNF-q, IL-6, or IL-1B (P > 0.05),
indicating comparability of the groups. After treatment,
serum levels of TNF-q, IL-6, and IL-1p were significantly
reduced compared with baseline in all three groups (P <
0.001). Significant differences among the three groups
were observed in serum levels of TNF-q, IL-6, and IL-1p,
with the experimental group showing significantly lower
levels than both the patch control group and the oral con-
trol group (P < 0.001) (Table 4 and Figure 4A - 4C).

3.2.4 Serum oxidative stress markers At baseline, no
significant differences were observed among the three
groups in serum SOD content, MDA activity, and GSH-Px
activity (P > 0.05), indicating comparability of the groups.
After treatment, serum MDA activity was significantly re-
duced compared with baseline in all three groups (P <
0.001). Meanwhile, SOD content and GSH-Px activity
were significantly increased in all three groups (P <
0.001). Significant differences were observed among the
groups, with the experimental group demonstrating
greater reduction in MDA activity than the oral control
group and patch control group (P < 0.001). Similarly, the
experimental group exhibited significantly greater in-
creases in SOD content and GSH-Px activity compared
with the two control groups (P < 0.001) (Table 4 and Fig-
ure 4D - 4F).

3.2.5 Overall clinical efficacy The total effective rate
was 93.33% in the experimental group, which was higher
than that in the oral control group (86.66%) and the patch
control group (83.33%) (P < 0.05). No statistically signifi-
cant difference was observed in the total effective rate be-
tween the patch control group and the oral control group
(P> 0.05) (Table 5).

Table 3 Within-group and between-group comparisons of MMS, VAS, and NPQ scores at baseline, after treatment, and

follow-up
Variable Time point Oral control group  Experimental group Patch control group Bem}r;as:l-ug:oup
Baseline 19 (17, 26) 21 (18, 26) 19(17, 25) 0.636
MMSS After treatment 8.5(6,10)™* 5(3,9)* 11 (9, 13)™ <0.001
Follow up 8.5 (7, 10)"™" 5(3,9)* 11(9, 13)™ <0.001
Baseline 6(5,7) 6(5,7) 6(5,7) 0.565
VAS After treatment 3(3,4)™ 2(1,2)™ 4(4,5)™ <0.001
Follow up 3(3,4)™ 2(1,2)* 4 (4, 5)4 <0.001
Baseline 0.53(0.31, 0.62) 0.52(0.31, 0.60) 0.47 (0.32, 0.58) 0.963
NPQ After treatment 0.31(0.19, 0.35)* 0.19(0.14, 0.30)™ 0.36 (0.28, 0.45)"™ <0.001
Follow up 0.31 (0.194, 0.36)™ 0.19(0.14, 0.23)* 0.36 (0.28, 0.45)* <0.001

P < 0.01 and **P < 0.001, compared with baseline. 4 P < 0.05, compared with after treatment.
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Figure 3 Within-group and between-group comparisons of MMS, VAS, and NPQ scores among the three groups
A, MMS score. B, VAS score. C, NPQ percentage score. P < 0.01 and **P < 0.001.

Table 4 Within-group and between-group comparisons of inflammatory factors and oxidative stress markers at baseline

and after treatment

Variable Time point Oral control group Experimental group  Patch control group  Between-group P value
TNF- Baseline 30.89 + 6.56 30.88 + 30.63 = 6.47 0.984
After treatment  15.49 + 2.89™* 13.71 + 2.48* 17.06 + 3.23"* <0.001
L6 Baseline 9.67 (8.59, 11.75) 9.96 (8.67, 11.80) 10.11 (8.99, 11.60) 0.889
After treatment  6.72 (5.84, 7.31)™ 6.00 (5.03, 7.39)** 6.90 (6.05, 8.06)"** <0.001
IL1p Baseline 22.62 + 3.09 22.26 + 3.26 22.25 + 3.34 0.879
After treatment ~ 11.82 + 2.21™ 8.80 + 2.85™* 11.27 + 2.64™ <0.001
SOD Baseline 39.83 (36.85, 46.87) 39.28 (31.79, 45.53) 40.68 (34.87, 47.87) 0.718
After treatment ~ 54.64 (45.39, 68.63)""  67.59 (58.69, 75.98)"*  53.42 (42.98, 68.29)"* <0.001
MDA Baseline 4.86 (4.54, 4.99) 4.83 (4.65, 5.05) 4.81 (4.56, 4.99) 0.765
After treatment  3.49 (3.18, 3.69)™ 3.09 (2.95, 3.41)** 4.32(4.21, 4.65)" <0.001
GSH.-Px Baseline 3.12(2.80, 3.66) 3.10(2.69, 3.83) 3.13(2.90, 3.62) 0.813
After treatment ~ 4.95 (4.55, 5.05)™ 5.78 (4.79, 6.41)** 3.89(3.29, 4.46)** <0.001

*P<0.01 and *P < 0.001, compared with baseline.

40
P
— ) —~
= 30 g )
g ) E
2 e 2
S 20 © =
3 4 =
<3 = :
E 10 =)
0
S @ S > @D >
S SIS
\c&‘ S \Qs&f\&“\is‘\‘
x> £
FFe®  F¥es®
Group Group
— Baseline
— After treatment
D e E ‘ F
oxx o =
I 1 =
100 =6 i g
= £ Lo £
‘S 80 ° b+
2 2 °
2 =y S
a o T 50
60 B 2
g 5 3
=40 =1 S
=) = £
g = =
20 = =
2 g &
0 =0 ool
NN NN NN NN 1724
S SIS S &
<§u RS & &8 S RO S
V™ ¥ o gf O e
Group Group

Figure 4 Within-group and between-group compar-
isons of inflammatory and oxidative stress markers
among the three groups

A, TNF-a. B, IL-6. C, IL-1B. D, SOD. E, MDA. F, GSH-Px. *P <
0.01 and **P < 0.001.

3.3 Identification of blood-absorbed
Manggari

components of

Using UHPLC-QE-MS serum pharmacochemical analy-
sis, a total of 4 917 metabolites were detected. Following
1 h of drug action, 318 serum components were extracted,
of which 170 were identified as prototype components.
Following 2 h of drug action, 265 serum components
were extracted, of which 152 were identified as prototype
components. Among these, based on the literature evi-
dence ' and verification through the MCE database,
these active components include: 4-hydroxycoumarin, N-
methylanthranilic acid, genistein, and ginsenoside-Rk1.
At the same time, TNF-a and IL-1p were selected as the
key therapeutic targets for CSR, and molecular docking
verification was conducted subsequently (Figure 5).

3.4 Molecular docking validation

Molecular docking results showed that all tested com-
pounds exhibited favorable binding affinity for both TNF-
a.and IL-1B, with binding energies below — 4.7 kcal/mol,
indicating stable interactions between most active
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Table 5 Comparison of clinical efficacy among the three groups

Group Complete recovery Marked improvement Improvement No response Total effective rate (%)
Oral control 0 10 16 4 86.66
Experimental 0 16 12 2 93.33
Patch control 0 8 17 5 83.33
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Figure 5 UHPLC-QE-MS analysis of the blood-absorbed components

A and B, total chemical composition fingerprint of Manggari in negative and positive ion electrospray ionization (ESI-) mode, respec-
tively. C, chemical structures of the four identified small-molecule compounds with anti-inflammatory activity.

compounds and the target proteins. Among the com-
pounds, ginsenoside-Rkl showed the lowest binding en-
ergy with TNF-q, suggesting the strongest binding stabili-
ty (Table 6 and Figure 6).

Table 6 Molecular docking binding energies of the main
active compounds with core target proteins

Binding energy
Small molecule PubChem ID (kcal/mol)
IL-1p  TNF-a
4-Hydroxycoumarin 54682930 -5.7 -5.6
N-methylanthranilic acid 67069 -5.2 -4.7
Genistein 5280961 -71 -6.5
Ginsenoside-Rk1 11499198 -6.6 -6.9

4 Discussion

Mongolian medicine is an essential element of tradition-
al Chinese medicine culture. Several Mongolian
medicine formulations have been identified in eth-
nomedical studies on cervical spondylosis and have been
shown to positively affect the prognosis of patients with
CSR P2 The Manggari used in this study is an external
formulation developed by Mongolian practitioners based
on disease characteristics and core Mongolian medical

principles, specifically targeting symptoms of “Baimai

disease of the limbs”. Our results demonstrated that pa-
tients receiving Manggari hot compress therapy showed
considerable improvements in clinical symptoms, in-
cluding neck pain, finger numbness, and limited mobili-
ty, compared with those receiving conventional treat-
ment. Furthermore, the therapy reduced serum levels of
pro-inflammatory factors, balanced oxidative and antiox-
idant levels, exhibited anti-inflammatory and antioxidant
properties, and alleviated cervical radicular pain.

4.1 Clinical and tongue morphology effects of Manggari
hot compress therapy in CSR

In Mongolian medicine, tongue morphology is highly
sensitive and reflects subtle alterations in the body’s three
humors and internal organs. Tongue morphology diag-
nosis is therefore valuable for clinical assessment, differ-
entiation, and evaluation of disease severity and progno-
sis in Mongolian medicine. Differences in tongue coating
manifestations in CSR patients are often attributed to
maladaptive lifestyle changes associated with chronic
pain, such as irritability, anxiety, and insomnia. These
factors may lead to dry and rough tongue coating, bright
red coloration, central fissures, and involuntary tremors
upon tongue extension—findings indicative of the “Ex-
cess of Hei” (vital energy) type in Mongolian medicine. In
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Figure 6 Molecular docking of the core active components with TNF-a and IL-1

A, 4-hydroxycoumarin with TNF-o. B, genistein with TNF-a. C, ginsenoside-Rkl with TNF-a. D, N-methylanthranilic acid with TNF-a.
E, 4-hydroxycoumarin with IL-1f. F, genistein with IL-1p. G, ginsenoside-Rk1 with IL-1f. H, N-methylanthranilic acid with IL-1f.

this study, experienced Mongolian medicine practition-
ers evaluated and quantified differences in coating color,
coating texture, and tongue color. The results showed
that Manggari hot compress therapy significantly im-
proved tongue morphology, particularly by promoting
the restoration of a normal, thin, white coating in pa-
tients who initially presented with no coating or a re-
duced coating thickness. Manggari hot compress therapy
promotes blood circulation, alleviates pain, regulates
bodily functions, and mitigates clinical symptoms. In ad-
dition, neck pain was notably relieved, and the therapeu-
tic effect was stable in the short term. A simple physical
hot compress does not exert therapeutic effects on CSR,
and no statistically significant difference was observed
between the simple physical hot compress intervention
and baseline in each group. In contrast, Manggari hot
compress therapy has a positive effect on CSR treatment.
Therefore, we propose that during Manggari hot com-
press therapy, the heat application serves as an adjunc-
tive means of drug delivery, promoting the local action of
the medicine. Collectively, these findings demonstrate
the beneficial effects of Manggari hot compress therapy

in treating CSR. Compared with conventional treatments,
this therapy may avoid or reduce drug side effects, drug
resistance, and postoperative adverse reactions.

4.2 The Manggari hot compress therapy reduces the ex-
pression of serum inflammatory factors

The clinical manifestations of CSR include pain patterns
aligned with the distribution of the affected spinal nerve
roots, predominantly presenting as pain, numbness, and
sensory deficits. In severe cases, radicular weakness and
muscular atrophy may occur. Following the onset of CSR,
damaged tissues release inflammatory mediators that ac-
tivate the nerve roots and elicit radicular pain ®. This
process simultaneously stimulates multiple cellular sig-
naling pathways and receptor proteins, leading to the re-
lease of pro-inflammatory cytokines such as TNF-q, IL-6,
and IL-1p, which facilitate inflammation ®*, Manggari hot
compress therapy produces a thermal effect that pro-
motes vasodilation and muscular relaxation, enhancing
blood circulation, and relieves local muscle spasms.
These effects complement the analgesic and anti-
inflammatory properties of the Mongolian medicine
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preparation, collectively alleviating radicular pain. The
poultice used in this study contains processed Zhicaowu
(Radix Aconiti Kusnezoffii Preparata) as its principal
component. Aconite-derived drugs can be toxic when
administered in large doses or without proper proce-
ssing [ 3¢ However, the poultice employed here is a
standardized finished pharmaceutical product in which
the toxic diester alkaloids (aconitine) are converted into
less toxic monoester alkaloids, significantly reducing toxi-
city. Moreover, the transdermal delivery route of Mongo-
lian medicine hot compress therapy bypasses hepatic
and renal first-pass metabolism and helps regulate blood
levels of potentially hazardous constituents, thereby im-
proving the safety profile of the formulation. Several oth-
er components of the formulation also exhibit anti-in-
flammatory and analgesic effects. In this study, serum
levels of the pro-inflammatory cytokines TNF-a, IL-6, and
IL-1P decreased after Manggari hot compress therapy.
This finding indicates that the therapy may exert anti-in-
flammatory and analgesic benefits by inhibiting the re-
lease of pro-inflammatory mediators, thereby alleviating
radicular pain associated with cervical spondylosis.

4.3 Effects of Manggari hot compress therapy on serum
inflammatory factors

Inflammatory responses and oxidative stress play critical
roles in the pathogenesis process of CSR. The condition is
characterized by increased inflammatory reactions and
mechanical compression, which can lead to excessive
formation of oxygen-free radicals. During CSR, reduced
SOD activity impairs the dismutation of superoxide an-
ion into hydrogen peroxide and oxygen. Simultaneously,
a marked reduction in the antioxidant GSH-Px compro-
mises free-radical scavenging capacity 7. Furthermore,
levels of MDA, the end product of lipid peroxidation, are
significantly elevated . The increase in this marker, to-
gether with decreased SOD and GSH-Px levels, indicates
exacerbated oxidative stress-induced damage to biologi-
cal membrane lipids. The corresponding clinical mani-
festation is radicular pain in the cervical and shoulder re-
gions resulting from nerve root involvement. In this
study, Manggari hot compress therapy significantly di-
minished serum levels of the pro-inflammatory cytokines
IL-6, IL-1B, and TNF-a in patients with CSR, while con-
currently suppressing MDA activity, increasing GSH-Px
activity, and SOD content. Comparative studies have
shown that oxidative stress triggers inflammatory re-
sponses through the activation of inflammatory signaling
pathways, resulting in overexpression of mediators such
as TNF-q, IL-6, and IL-1pB #% %%, These findings are consis-
tent with our results. Serum pharmacochemical analysis
identified 318 active constituents in the circulation.
The small molecules 4-hydroxycoumarin, genistein,
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ginsenoside-Rkl, and N-methylanthranilic acid exhibit-
ed binding energies with the inflammation-related target
proteins IL-1B and TNF -a below - 4.7 kcal/mol. More-
over, the binding energy of most ligand-target combina-
tions is lower than - 5.0 kcal/mol, indicating strong bind-
ing affinity. The active ingredients identified through
mouse serum pharmacochemistry were predicted via
molecular docking to have favorable binding affinity for
inflammatory targets such as TNF-a and IL-6. This in sili-
co evidence, combined with the observed reduction of
these cytokines in patient serum, suggests a plausible
pharmacological pathway contributing to the clinical ef-
fects. However, this proposed mechanism requires direct
validation in human biological samples and through in
vitro or in vivo functional assays. Taken together, our
findings demonstrate that Mongolian medicine hot com-
press therapy effectively suppresses MDA activity, en-
hances GSH-Px activity, increases SOD levels, and simul-
taneously reduces the levels of pro-inflammatory factors
TNF-q, IL-6, and IL-1f. These anti-inflammatory and an-
tioxidant actions contribute to the alleviation of radicular
pain and support the therapeutic efficacy of Manggari hot
compress therapy in CSR.

4.4 Limitations and future prospects

The study has several limitations, some of which are in-
herent to the clinical randomized controlled trial design.
First, the inherent differences between the three inter-
ventions—oral medication (mecobalamin), Mongolian
medicine hot compress (Manggari), and flurbiprofen gel
plaster—made it impossible to blind the operators to the
assigned treatments. Second, the perceived temperature
differences between the two topical treatments (Mang-
gari and flurbiprofen gel plaster) may have allowed pa-
tients to identify which treatment they were receiving,
making complete blinding of participants difficult to
achieve. Third, we were unable to completely prohibit pa-
tients from using additional medications during the fol-
low-up period. Fourth, the assessment of Mongolian
tongue morphology in this study relied on subjective vi-
sual observation. Future research would benefit from in-
corporating digital image analysis techniques—such as
colorimetry and texture segmentation—to objectively
quantify tongue features, including color and coating
thickness. Finally, the serum pharmacochemical analysis
in this study was conducted using a mouse model to pre-
liminarily identify the prototype components of Mang-
gari that can be absorbed into the systemic circulation.
Although this provides initial evidence for potential
bioactive constituents, it is important to note that
metabolic profiles may differ between species. Future
studies involving direct analysis of human serum are war-
ranted to confirm the translational relevance of these
findings.
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5 Conclusion

Manggari hot compress therapy demonstrates remark-
able clinical efficacy in treating CSR. It effectively allevi-
ates CRS-related symptoms, including pain, restricted
neck movement, and finger numbness, reduces VAS and
NPQ scores, and significantly improves the quality of life
of CSR patients in the short term, with sustained thera-
peutic effects. The therapy alleviates radicular pain in
CSR patients by reducing serum levels of inflammatory
factors (TNF-q, IL-6, and IL-1pB), and restoring the bal-
ance between oxidation and antioxidation systems (in-
hibiting MDA activity, increasing SOD levels, and en-
hancing GSH-Px activity). Furthermore, the core com-
pounds of Manggari exhibit strong binding affinity to CSR
mechanism-related proteins. In this study, patients toler-
ated the therapy well, and no serious adverse events were
observed, suggesting that this intervention is safe and fea-
sible for clinical application in CSR. This distinctive ther-
apy holds promising potential for further development
and clinical application.
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