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ABSTRALT

Few studies have been conducted to evaluate the efficacy of HAIC using circulating tumour cells
(CTCs). In this study, a total of 100 patients who received HAIC treatment and CTC detection
were selected. The results showed that after HAIC treatment, the levels of CTC, carbohydrate
antigen 19-9 (CA19-9) and carcinoembryonic antigen (CEA) decreased. Postoperative progres-
sion-free survival (PFS) rates between patients with positive and negative preoperative CTC
results, and for CA19-9, CEA were significantly different. The positive rate of CTCs was 61%
before chemotherapy and 23% after chemotherapy, and the correlation coefficient between the
two was 0.385. Those whose CTC values increased after chemotherapy had shorter PFS rates.
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CTCs are an independent predictor of recurrence. Patients with CTC-positive results are more
susceptible to recurrence. The CTC count in peripheral blood has a close bearing on the postop-
erative chemotherapy efficacy of patients with CRC and affects patients’ PFS.

Introduction

According to the latest cancer data statistics, colorec-
tal cancer (CRC) is the third most common malignant
tumour in the world, ranking second among malig-
nant tumours in terms of mortality [1].
Approximately 30% of patients with CRC will develop
liver metastasis over the course of their disease,
resulting in death in more than two-third of the
patients [2, 3]. This demonstrates the importance of
the treatment of liver metastases for the long-term
survival of patients. Surgical resection is the preferred
treatment for the radical cure of CRC liver metastases
(CRCLM). However, only 15%-20% of patients with
CRCLM meet the criteria for surgical resection when
initially diagnosed. Furthermore, almost half of the
patients who have undergone surgery will still experi-
ence a relapse after surgery [4, 5]. With the innov-
ation of anti-tumour drugs and the rapid
development of treatment techniques, the non-surgi-
cal resection treatment strategies for CRCLM have
gradually diversified. As one of the representative
methods of non-surgical resection, local minimally
invasive treatment has gradually attracted attention
due to its advantages of reproducibility, minimal inva-
sion, and a high local control rate [6]. Minimally

invasive interventional therapy includes transvascular
minimally invasive interventional therapy (e.g. hepatic
arterial infusion chemotherapy [HAIC], transarterial
embolisation [TACE]), and non-vascular minimally
invasive interventional therapy (e.g. microwave abla-
tion, radiofrequency ablation) [7].

The topical treatment of CRCLM can significantly
delay the progression of liver lesions and thus prolong
survival time [8]. The most commonly used topical
treatments include HAIC, TACE, and ablation, with
HAIC involving a direct infusion of chemotherapeutic
drugs into the hepatic artery. The blood supply of
liver metastases mainly derives from the hepatic
artery, whereas that of normal liver tissue is supplied
by the portal vein [9]. Moreover, some chemotherapy
drugs will be metabolised after passing through the
liver due to the ‘first-pass effect! of the liver.
Therefore, HATIC can increase the drug concentration
in tumour cells and reduce systemic toxicity com-
pared with intravenous chemotherapy [10]. To date,
no standard regimen for HAIC medication has been
established. In clinical practice, it has been found
that, even for patients who have progressed after pre-
vious systemic chemotherapy regimens based on oxa-
liplatin and 5-fluorouracil (FU), HAIC treatment
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combined with oxaliplatin and 5-FU remains effective.
When liver metastases are effectively controlled, this
combination therapy can significantly prolong the
survival time of patients. Therefore, it is of great
importance to monitor the efficacy of HAIC treat-
ment [11]. However, the current commonly used effi-
cacy evaluation methods, such as alpha-fetoprotein,
abnormal prothrombin, computed tomography, and
magnetic resonance, are unable to reflect long-term
efficacy due to their poor prognostic prediction abil-
ity, low positive rate, and long intervals between
imaging examinations.

Liquid biopsy, a concept introduced by Lianidou
ES et al. [12], has been a popular topic of research in
recent years. As one of the pivotal markers of liquid
biopsy, circulating tumour cells (CTCs) are tumour
cells that are shed from primary lesions or metastases
and then enter the circulation system to reach various
target organs or tissue types in the body [13]. The
half-life of CTCs in the blood circulation is only 1-
2.4h [14]. The vast majority of CTCs are cleared by
the body’s immune system after surgery [15]. For this
reason, the persistence or reappearance of CTCs after
the removal of the primary tumour may reflect the
likelihood that the tumour is in an active metastatic
state. Jiangmin Zhou performed CTC detection on
137 patients with hepatocellular carcinoma at ditfer-
ent time periods (e.g. preoperative, intraoperative,
postoperative) and concluded that postoperative CTCs
remained at a high level (CTCs >5), indicating a risk
of early recurrence [16]. Furthermore, CTCs can also
be used to predict disease progression and prognosis
in patients with metastatic cancer. Circulating tumour
cells can be detected when hepatocellular carcinoma
metastasises to distant organs, but solid tumour foci
cannot be observed with radiographic imaging [17,
18]. A meta-analysis of 1,191 patients with hepatocel-
lular carcinoma revealed that patients with CTC-posi-
tive results had a significantly worse prognosis than
those with negative CTC results [19]. A growing body
of research has demonstrated the potential of CTCs
in predicting tumour prognosis and tumour progres-
sion. Carbohydrate antigen 19-9 (CA19-9) and carci-
noembryonic antigen (CEA) are common markers of
CRCs, and the detection of their content is helpful for
the diagnosis of colon cancer [20, 21].

In summary, CTCs can be used as an alternative to
traditional methods for HAIC efficacy evaluation to
further monitor early recurrence and predict progno-
sis [22]. However, few studies have been conducted to
evaluate the efficacy of HAIC using CTCs, and the
efficacy of CTCs for HAIC evaluation, as well as the

prognosis of CTCs after HAIC treatment, are worthy
of further exploration. In this study, patients with
CRC were selected as the participants to investigate
the value of CTCs in evaluating the efficacy of HAIC.

Methods and materials
Participants

One hundred patients who underwent CTC detection
and received HAIC treatment in the oncology depart-
ment of our hospital between January 2019 and May
2021 were selected using the convenience sampling
method. The sample size was tested by power analysis
(a sample size of 36 is required when power is greater
than 0.8) and met the requirements for experimental
conduct. The inclusion criteria were as follows: (1)
patients aged >18 years; (2) those without a history of
other malignant tumours; (3) those without a bistory
of blood diseases; (4) those who have progressed on
systemic chemotherapy or could not tolerate systemic
chemotherapy, or who have refused systemic chemo-
therapy; (5) those who met the RECIST 1.0 criteria
(i.e. one measurable lesion in the liver with a length
of 1.5cm and a diameter of 20cm); and (6) those
with an Cooperative Oncology Group
Performance Status score of 0-2. The exclusion crite-
ria were as follows: (1) patients with an infection; (2)
those with fever exceeding 38 °C; (3) those with a his-
tory of other malignant tumours; (4) those who had
previously received treatment for CRC, including
chemotherapy or radiation; and (5) those with serious
underlying diseases who could not tolerate relevant
treatment options. This study was approved by the
patients  were

Eastern

hospital’s ethics committee. All
informed and signed an informed consent form for

inclusion in the research.

Study methods

Circulating tumour cell detection

(1) Sample collection: 5-10ml of peripheral venous
blood was taken from each patient before and after a
chemotherapy cycle. (2) In this study, Leica DM4B
and Leica DM6B life science research systems were
used for CTC detection. (3) The CTC determination
criteria were CD45 negative, tumour-specific nuclear
antigen DAPI, and cytoplasmic antigen CK-FITC
positive cells. The definition of patients with a CTC-
positive result was CTCs >5; for patients with a
CTC-negative result, this was CTCs <5.



Hepatic arterial infusion chemotherapy surgicai
methods and drug administration regimen

The patient was placed in a supine position on the
operating table, and the femoral artery was punctured
using the Seldinger technique after administering local
anaesthesia. Subsequently, angiography of the com-
mon hepatic artery and superior mesenteric artery on
the abdominal aorta was performed to clarify the
number of tumours, blood supply, anatomic location,
and nutrient artery, and to better understand the ana-
tomical variations among blood vessels. A treatment
plan was created according to the distribution of
blood vessels and the condition of the portal system
in the portal venous phase. The catheter was inserted
into the left or right hepatic artery according to the
location of the tumour, and a coaxial microcatheter
(Renegade™ Hi-Flo'™ Boston Scientific, United
States/Stride ASAHI INTECC, Japan) was utilised to
superselect the tumour-supplying artery as far as pos-
sible. In cases where superselected tumour nutrient
vessels failed, or the tumour was large and supplied
by multiple arteries, the catheter was placed in the
right or left hepatic artery for chemotherapy. After
each drug (5-FU) infusion cycle, the catheter and
arterial sheath were pulled out, and the femoral artery
was bandaged with a compressor or bandage. Nine
hours later, the patient could perform off-bed activ-
ities. Hepatic arterial infusion chemotherapy was per-
formed terminated for the
following reasons: (1) the efficacy was evaluated as

every 3-4weeks or

complete remission; (2) the efficacy was evaluated
based on progressive disease; or (3) the liver function
had changed to Child-Pugh grade C or a grade that
the patient could not tolerate. Abdominal ultrasound
or computed tomography should be performed every
6 weeks after 2 cycles of HAIC.

Data collection

Patients’ general clinical data, including gender, age,
tumour location, tumour diameter, tumour marker
(CEA, CA19-9), TNM tumour stage, histological type,
and depth of invasion, were collected.

All 100 recruited patients were followed up via
outpatient visits, telephone calls, or WeChat, from the
date of blood collection until disease progression, to
determine the PFS rate. The PFS rate was defined as
the time from blood sampling for CTC detection to
disease progression during or after chemotherapy.
The data cut-off date was December 2022.

JOURNAL OF CHEMOTHERAPY () 3

Statistical analysis

Data were statistically analysed using the SPSS 26.00
software. Measurement data were expressed as x+s,
and an independent samples t-test was used for inter-
group comparisons. The sample size was tested by
power analysis. The count data were represented by
frequency (n) or rate (%), the chi-square (7] test was
used for group design comparison, and Pearson’s cor-
relation coefficient was used for correlation analysis.
Moreover, the Wilcoxon rank-sum test was used to
analyse the rank data. The Kaplan-Meier method was
used to draw the survival curve, and the log-rank test
was used to compare the survival rates between
groups, with the test level «=0.05. A P-value of
<0.05 was considered statistically significant.

Results

Correlation between the positive rate of
circulating tumour cells, and clinicopathological
features before treatment

A total of 100 patients with CRC were recruited in
this study, of which 39 had negative CTC results,
including 23 men and 16 women. Sixty-one cases had
positive CTC results, including 34 men and 27
women; 53.85% of patients with negative CTC results
had TNM stage III+1V, whereas 73.77% of patients
with positive CTC results had TNM stage [IT1+1V,
with a statistically significant difference (y° = 8.002,
p=.018). The infiltration depth of Tj in patients with
negative CTC results was 48.72% and that of patients
with positive CTC results was 95.08%, with a statistic-
ally significant difference (;° = 31.482, p <.001). No
statistically  significant were observed
between the two groups in terms of gender, age,
tumour location, CEA, CA19-9, histological type, and
tumour size (p > .05). See Table 1 for details.

differences

Changes in the levels of circulating tumour cells,
carbohydrate antigen 19-9, and carcinoembryonic
antigen after treatment

In this study, the levels of CTC, CA19-9, and CEA of
patients within 6 cycles were counted. The results
showed that the levels of CTC, CA19-9, and CEA
decreased gradually with the progression of treatment.
The CTC level before HAIC was selected as the pre-
dictor. The CTC level of patients decreased by an
average of 2.59 during 2 cycles of treatment, by an
average of 2.72 during 4 cycles of treatment, and by
an average of 1.25 during 6 cycles of treatment. The
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Table 1. Correlation betwegn_the positive rate of CTC and cIinicopathoIogicaI features.

Q)8

tem Negative (n = 39) Positive (n - 61) ZI/Z value P value

Gender Male 23 34 0.102 750
Female 16 27

Age (year) >60 23 32 0.408 523
<60 16 29

Tumor focation Rectum 12 21 0.144 704
Colon 27 40

CEA Positive 21 35 0.120 729
Negative 18 26

CA19-9 Positive 27 46 0.461 497
Negative 12 15

Histological type Well differentiated 4 10 —0474 636
Intermediate differentiation 26 37
Poorly differentiated 9 14

Tumor size <5am 23 35 0.014 .907
>5cm 16 26

TNM staging | 9 3 8.002 018
It 9 13
-+ 1V 21 45

Depth of infiltration T4+ T, 20 3 31.482 <.001
T3 19 58

Note: CTC: circulating tumor cells; CEA: ce@wembryonic antigen; CA19-9: carbohydrate antigen 19-9.

CA19-9 level of patients was reduced by an average of
81.40 u/ml during 2 cycles of treatment, by an average
of 81.71u/ml during 4 cycles of treatment, and by an
average of 27.36u/ml during 6 cycles of treatment.
The CEA levels of patients were reduced by an aver-
age of 15.34 ng/ml during 2 cycles of treatment, by an
average of 7.69ng/ml during 4 cycles of treatment,
and by an average of 9.22ng/ml during 6 cycles of
treatment. See Table 2 for details.

Relationship between circulating tumour cells,
carbohydrate antigen 19-9, carcinoembryonic
antigen, and progression-free survival of patients

A total of 100 patients were followed up and no cases
were lost to the follow-up. The follow-up lasted from 5
to 27 months, with a median time of 15.0 % 5.5 months.
Taking recurrence as the outcome, the Kaplan-Meier
method was used to draw the survival curve, and the
log-rank test was used to analyse the difference in
recurrence rates in different indicator categories. There
were 60 cases of recurrence in the CTC-positive group
and eight cases in the CTC-negative group, with a
statistically significant difference in the PFS rate
between the two groups (100.00% vs 20.51%, p=.008)
(Figure 1(A)). There were 58 cases of recurrence in the
CA19-9 positive group and 10 cases in the CA19-9
negative group, with a statistically significant difference
in PFS rate between the two groups (79.45% vs
40.74%, ¥* = 13.809, p<.001) (Figure 1(B)). There
were 44 cases of recurrence in the CEA-positive group
and 14 cases in the CEA-negative group, with a statis-
tically significant difference in PFS rate between the

Tabie 2. Changes in the levels of CTC, CA19-9 and CEA after
treatment.

Time CTC (pcs) CA19-9 (u/ml) CEA (ng/ml)
Baseline 6.81+523 233.99 +327.688 38.12£3691
2 cycles of treatment 422+475 15259+ 214,756 2278+ 1819
t value 2.439 2.214 2.445

p value 028 .043 .027

2 cycles of treatment 422+475 152,59+ 214.76 22.78+18.19
4 cycles of treatment  1.50+2.39 70.88 £79.81 15.09+16.53
t value 215 2141 2364

p value .048 .049 032

4 cycles of treatment 1.50+2.39 70.88 £79.81 15.09+16.53
6 cycles of treatment 0.25 + 045 43,52+6202 5.87+4.17
t value 2.207 2197 2137

p value 043 .044 .049

Note: CTC: Zirc_ula;;ing tumor cells; CEA: carcinoembryor-{i.c antigen; CA19-
9: carbohydrate antigen 19-9

two groups (78.57% vs 31.82%, y> = 22.110, p <.001)
(Figure 1(C)).

Value of circulating tumour cells, carbohydrate
antigen 19-9, and carcinoembryonic antigen in
predicting postoperative recurrence

Here, CTC, CEA, and CA19-9 all exhibited a degree
of predictive value for the PFS of patients with
CRCLM receiving HAIC treatment (p <.05). Among
them, CTC predicted the area under the curve (AUC)
of PFS as 0.786 (95% confidence interval [CI]: 0.710,
0.840) for patients with CRCLM receiving HAIC
treatment; CEA predicted the AUC of PFS as 0.708
(95% CI. 0.684, 0.744) for the same patients, and
CA19-9 predicted the AUC of PES as 0.724 (95% CI:
0.675, 0.831) for such patients. See Table 3 for details.

The combined prediction effect of the 3 indicators
was better than that of a single indicator. Specifically,
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Figure 1. (A) Progression-free survival curve of patients grouped with CTC; (B) progression-free survival curve of patients grouped
with CA19-9; (C) progression-free survival curve of patients grouped with CEA.

Table 3. Value of CTC, CEA and CA19-9 in predicting postoperative recurrence.

Variable AUC 95%Cl

Q]9 0.786 (0,710, 0.840)
CEA 0.708 (0.684, 0.744)
CA19-9 0724 (0,675, 0.831)
CTC + CEA 0.832 (0.804, 0,854)
CTC + CA19-9 0.817 (0.802, 0.843)
CTC -+ CEA + CAT19-9 0.887 (0.831, 0.924)

Note: CTC: circulating tumor cells; CEA: carcinoembryonic antigen; CA1;9: carhohydrate antigen .1_9~9A

CTC + CEA predicted the AUC of PFS as 0.832 (95%
CI: 0.804, 0.854) for patients with CRCLM receiving
HAIC treatment; CTC + CA19-9 predicted the AUC
of PES as 0.817 (95% CI: 0.802, 0.843) for the same
patients, and the 3 indicators combined predicted the
AUC of PES as 0.887 (95% CI: 0.831, 0.924) for such
patients. See Table 3 for details.

Correlation between circulating tumour cells,
chemotherapy efficacy, and progression-free
survival

The correlation between CTC and chemotherapy was
analysed. The results indicated a positive CTC rate of
61% before chemotherapy and 23% after chemother-
apy; the correlation coefficient between the two was
0.385, with a statistically significant difference (p <.001)
(Table 4). For patients whose CTC values increased after
chemotherapy, shorter PFS rates were observed com-
pared with those who had unchanged or even decreased
CTC values, and the difference was statistically signifi-
cant (p < .001) (Table 5).

Discussion

The past few decades have witnessed an increase in
the incidence of CRC worldwide [23-27]. The HAIC
method is widely used in patients with CRCLM
because of its reproducibility, minimal invasion, and
high local control rate [28]. In recent years, studies
have highlighted the CTC count as a robust and

Cutoff value Sensitivity (%) Specificity (%)
0.5 71.89 7035
0.5 68,12 60.30
0.5 64.24 61.48
- 7438 69.31
- 74.56 76.65
83.61

o 85.34

Table 4. Correlation Between CTC and chemotherapy efficacy.

Number Number
of CTC- of negative
Indicator _ positive cases CTC cases  rvalue P value
Before chemotherapy 61 39 0.385 <.001
After chematherapy 23 Wi
Tahle 5. Correlation Between CTC and PFS.
CTC content after chemotherapy
Not elevated Elevated
Indicator (n—72) (n —28) t value P value
PFS 16.6+6.5 121+25 4,577 <.001
independent  prognostic/predictive  biomarker  for

effective chemotherapy in patients with breast cancer,
prostate cancer, and CRC [29]. Studies have shown
that CTCs were detected 1 month after the first cycle
of chemotherapy in patients with CRC [30, 3/]. In
summary, as a non-invasive liquid biopsy technique,
measuring CTCs has been widely considered for clin-
ical application due to its great potential in the prog-
nosis and treatment of patients with CRC. This
conclusion was confirmed in the current study, for
which a total of 100 patients with CRC were recruited,
61 of whom had positive CTC results; additionally,
patients with positive CTC results reflected a more
severe tumour stage and infiltration depth of Ts.

A study revealed that the positive CTC rate in
patients with CRC dropped from 59% before chemo-
therapy to 31% after 3 months of chemotherapy using
a standardised regimen [32]. Tt can be inferred that
CTCs serve as indicators of patient sensitivity to
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chemotherapy. Yen et al. [33] found the KRAS of per-
ipheral blood CTC to be of great significance for eval-
uating the efficacy of cetuximab targeted therapy.
Yalcin et al. [34] detected CTCs in patients with CRC
before and after chemotherapy and found that the
probability of progression in patients with decreased
CTCs after treatment was lower than in patients with
increased CTCs. A study by Abdallah et al. [35]
monitored the CTCs in the peripheral blood of
patients with advanced CRC who received 5-FU
monotherapy. The results suggest that CTC detection
can help provide a basis for the accurate treatment of
patients.

In the present study, patients with positive CTC
results had a more severe TNM stage and depth of
invasion. It was shown that the positive CTC rate
dropped from 61% to 23% after treatment, while the
level of CTCs in patients with positive results also
gradually decreased with treatment. Additionally,
patients with positive CTC results before treatment
and elevated CTC levels after treatment had lower
PFS rates, which conforms to existing results.

Multiple studies have shown that CTCs can indi-
cate clinical characteristics, such as tumour invasion
and lymph node metastasis, in patients with CRC.
Circulating tumour cells adhere to the vascular endo-
thelium through cell adhesion molecules and serve as
the basis of various biological mechanisms of cancer
metastasis [36]. This was confirmed by preclinical
studies involving mouse models [37]. Circulating
tumour cells contain genetic information on both pri-
mary and metastatic lesions [38]. In patients without
recurrence or metastasis, CTCs detected preopera-
tively can serve as effective prognostic factors for can-
cer progression and survival [39, 40]. For those
treated with surgery, CTCs indicate a high risk of
postoperative metastasis [41], and their persistence
after surgery is associated with a poor prognosis and
PES rate [42]. Tn metastatic pancreatic ductal adeno-
carcinoma, changes in CEA and CA19-9 were also
good predictors of PFS rate [43]. In this study, 60
patients relapsed in the CTC-positive group and 8
patients relapsed in the CTC-negative group, and
there was a statistically significant difference in the
PFS rate between the two groups. Concurrently, the
proportion of recurrence in the CA19-9-positive and
CEA-positive groups was also higher than in their
corresponding negative groups. This study also
showed that CTC alone, as well as CTC combined
with CEA and CA19-9, have a degree of predictive
value for postoperative recurrence of CRC. In add-
effect of the 3

ition, the combined prediction

indicators showed better efficacy compared with a
single indicator.

Relevant studies have shown that the serum CEA
and CA19-9 concentrations of patients increase signifi-
cantly when malignant tumours are detected in the
digestive system [4], while the serum CEA values of
patients with positive CTC results are higher than those
with negative results. Shinkins et al. [45] suggested that
the sensitivity and specificity of CEA detection for
recurrence were only 50.0% (95% CI: 40.1%-59.9%)
and 93.3% (95% CI: 90.6%-95.3%). Peng Jiang et al.
[46] showed that the sensitivity and specificity of CEA
in the prognostic diagnosis of CRC were 75.7% and
70%. The sensitivily and specificity of CA19-9 were
62.9% and 68.1%. In the present study, both CEA and
CA19-9 exhibited a certain value in terms of predicting
the PFS rate of patients with CRCLM receiving HAIC
treatment, and the predictive value of CA19-9 was
slightly higher than that of CEA. In some cases, the lev-
els of CEA, CA19-9, and other tumour markers are not
measurable, whereas CTCs enable superior disease
monitoring [31]. Tn short, CTCs are crucial in predict-
ing tumourigenesis. This study provides a basis for the
prediction of disease recurrence in clinical practice in
patients with CRC using CTCs as an independent pre-
dictor and is thus worthy of attention.

This study has some limitations. First, the research
was a single-centre study with a relatively small sam-
ple size, and the statistical impact of clinical variables
on survival may not be significant. When performing
stratified analyses, larger samples should be included
to improve and provide more accurate information
for evidence-based treatment. Second, the study
lacked dynamic monitoring of CTCs. Dynamic CTC
counts can better reflect the aggressiveness and prog-
nosis of the disease than CTC counting alone. Finally,
several patient physical indicators (e.g. the side effects
caused by chemotherapy, body weight) were not
observed in this study. In subsequent studies, more
indicators should be included to comprehensively
reflect patients’ physical condition.

In summary, CTCs can serve as an independent
predictor of recurrence, and patients with CTC-posi-
tive results are more susceptible to recurrence than
those with negative results. Additionally, the CTC
count in peripheral blood has a close bearing on the
postoperative chemotherapy efficacy of patients with
CRC and affects their PFS rate.
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The mechanisms of tumor necrosis factor « in regulating
Kriipple-like factor 4 expression in SK-BR-3 breast cancer cells

Caiyun Liu | ChengbaoFeng | HaifeiLi | EryingZhang | Boliu | YingWang |
Peng Wang

Department of Medical Oncology, The No. 2

Hospital of Baoding, Baoding, China Abstract

Objective: To explore the expression and functional role of Krlipple-like factor 4 (KLF4)
Correspondence

Caiyun Liu, Department of Medical Oncology.
The No. 2 Haspital of Baoding, 338 Dongleng

W Rd, Jingxiu Dislrici, Baoding 071000, Hebei
China. 1, 5, 10, and 20 ng/mL. Expression levels of KLF4 protein were detected by Western

protein stimulated by tumor necrosis factor a (TNF-a) in SK-BR-3 breast cancer cells.
Methods: SK-BR-3 cells were stimulated with various concentrations of TNF-a at 0,
Evnail: liugaiyun L7 64 16300m blotting. In the detection of apoptosis, flow cytometry, and DAPI staining were used
for detecting the level of apoptosis.

Results: KLF4 expression was markedly elevated following stimulation of SK-BR-3
with TNF-a. At the same time, the expression of KLF4 protein increased gradually with
the increase of TNF-a stimulation concentration. TNF-a stimulation of SK-BR-3 cells
increased apoptosis as measured by apoptosis levels. By overexpressing KLF4 protein
in SK-BR-3 cells, it similarly increased apoptosis and promoted cell death of SK-BR-3
cells.

Conclusion: TNF-a promotes KLF4 expression, while TNF-a promotes apoptosis in SK-

BR-3 cells, a process that may be due to elevated KLF4 protein expression.

KEYWORDS
apoptosis, KLF4, SK-BR-3 cells, TNF-a

1 | INTRODUCTION

and inflammatory gene expression but also is one of the four transcrip-

tion factars essential for reprogramming somatic cells into induced

Breast cancer (BC) is a malignant tumor with a serious threat to
women's health. Because the breast tissue is rich in lymphatic vessel
network and blood, hematogenous metastasis, and lymphatic metas-
tasis can occur in the early stage of breast cancer, which brings great
disadvantages to the diagnosis and treatment of BC, ' Finding target
molecules in the treatment of BC so as to better inhibit the growth of
breast cancer leading to the death of BC cells is still an important prob-
lem to be solved. Kruppel-like factor 4 (KLF4) helongs to the KLF family
of proteins and is related to a variety of tumors. It is reported that KLF4
is involved in tumorigenesis, development, invasion. and metastasis

process.™ KLF4 not only regulates cell proliferation, differentiation,

Caivun Liu and Chengbao Feng contribuicd equally to this stucy

Pluripotent Stem {iPS) cells.” Reduced KLF4 expression has been found
in colorectal cancer, cancer of the esophagus, and gastric cancer. >
Tumor necrosis factor x (TNF-) is a proinflammatory factor produced
by monocyte macrophages, involved in the body's inflammation and
immune response process.” i However, in recent years, whether
TNF-a can regulate cell proliferation through KLF4 in breast cancer
remains unknown. SK:BR-3 cell line is ane of the malignant BC cell
lines. The specific rolecular mechanism of KLF4 action in BC is cur-
rently unknown. In this study, we aimed to investigate whether TNF-a
can regulate the proliferation of SK-BR-3 breast cancer cells through
KLF4,

Asia Pac J Clin Oncol 2024:1-6
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2 | MATERIALS AND METHODS

2.1 | Cell culture

SK-BR-3 cells were obtained from the Cell Resource Center. SK-BR-
3 cells were cultured in RPMI 1640 medium with 10% fetal bovine
serum (FBS) and 100 U/mL penicillin and streptomycin in an incuba-
tor of 37°C, 5%CO,, and 90% relative humidity. Cells were periodically
replaced and passed. Cells were digested at passage with trypsin at
37°C for 3 min. Passages were performed every 3 days using a 1:3 split

ratio. Log growth stage cells were taken for experiments.

2.2 | Main reagents

RPMI 1640 medium was purchased from Gibico (Calalogue num-
ber: 61870-036). FBS was purchased from Biological, Inc. (Catalogue
number: 04-121-1A). Trypsin digestion solution was purchased from
Sigma Corporation (Catalogue number: T9253), TNF-c was purchased
from Pepro Tech, Inc. (Catalogue number: AF-300-01A). The human
KLF4 antibody was purchased from ABGENT, Inc. (Catalogue humber:
AP2725f). The g-actin antibody was purchased from Santa Cruz Inc
(Catalogue number: sc-47778). A secondary antibody was purchased
from Abcam (Catalogue number: ab205718). Enhanced Chemilumi-
nescence Reagent (Millipore Company, Catalogue number: 43513)
4’ 6-diamidino-2-phenylindole (DAPI, Catalogue number: MBD0015)
and Pl dyes (Catalogue number: P4170) were purchased from Sigma
Corporation. M-MLV was purchased from Promega Corporation (Cat-
alogue number: M1701). The SYBR gPCR kit was purchased from
Invitrogen (Catalogue number: ABI 11736).

23 |
vectors

Construction of the adenovirus expression

The GFP-KLF4 and GFP cDNA sequences were amplified with the
pPGFP-KLF4 plasmid containing human KLF4 as template and recon-
stituted to the adenoviral vector pAD/CMV/V5-DEST (invitrogen) to
construct the GFP-KLF4 and GFP adenoviral plasmids. The specific
primers used in the construction of KLF4 plasmid were as follows: For-
ward: 5'- GGCAGTTTCCCGACCAGAGAGA --3'; Reverse: 5'- TTCA-
GATAAAATATTATAGG —3'. The above plasmids were transfected into
A293 cells for viral packaging with liposome Lipofectamine 2000 (Invit-
rogen) according to the kit instructions, Supernatant from A293 cells
was used to infect SK-BR-3 cells,

2.4 | Western blot analysis

Cells from each group were collected and subsequently lysed using
lysate buffer in an ice hath for 30 min for sufficient cell lysis. The
protein was quantified by modified Lowry assay.'’ Sodium dodecyl

sulfate-polyacrylamide gel electrophoresis for protein separation and

transmembrane was conducted and the pratein was blocked by skim
milk powder and reacted with KLF4 antibody (ABGENT) and #-actin
antibocdly (Santa Cruz) and the corresponding secondary antibody, and
detected by ECL chemiluminescence reagent. The signal intensities
were analyzed by relative guantification with the Bio 10 image analysis

software,

2.5 | Cell cycle and apoptosis detection

Cells were stimulated with TNF-x for 24 h, Cells and supernatant were
used for assays. By cell counting, the number of cells per group was
adjusted to 1 x 106 cells and subsequently, cells were fixed using pre-
chilled 70% ethanol for 12 h at 4¢C. And cells were supplemented with
500 L of working solution and incubated for 15 min before detection by

flow cytometry. Repeat for 3 times.

2.6 | DAPI fluorescent staining

SK-BR-3 cells growing on the glass slide were incubated for 24 h
with TNF-a stimulation, fixed in 4% paraformaldehyde for 15 min, and
10 ug/mb DAPI was used for staining for 5 min, The excess dye solution
was washed and scaled by a fluorescent tablet and observed under an

Olympus BX53 fluorescent microscope.

2.7 | Statistical analysis

SPS516.0 statistical software was used for data analysis. The
mean + standard deviation (¥ + S.D.) was used for data expres-
sion. One-way analysis of variance {for three or more groups) or
two-tailed unpaired student’s t-test {for two groups) was performed
for statistical analysis, and p «< 0.05 was a statistically significant

difference.

3 | RESULTS
3.1 | TNF induces KLF4 expression in SK-BR-3 cells

SK-BR-3 cells were stimulated with TNF-x (0, 1. 5, 10. and 20 ng/mL.),
It was found that KLF4 expression was also gradually increased with

increasing TNF-cc concentration (Figure 1),

3.2 | TNF induces apoptosis of SK-BR-3 cells

SK-BR-3 cells were cultured with TNF-a {0 and 10 ng/mL), and the
apoptosis and cycle progression in SK-BR-3 cells were detected by flow
cytometry and DAPI staining. The proportion of apoptatic cells in SK-
BR-3 breast cancer cells detected by flow cytometry had increased
significantly after TNF -« stimulation (p < .05) (Figure 24). After DAPI

]

"
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FIGURE 1 Different concentrations of tumor necrosis factor {TNF) induced Kriipple-like tactor 4 (KLF4) expression in SK-BR-3 breast cancer
cells with Western blot: The representative image of Western blot was shown in the upper panel. The lower panel showed the relative expression
chart

A)

| ‘ P oot S é-; ‘ ._:__.T'A_

Veh TN

Veh INF

Veh TNFa

(B)
B . .

FIGURE 2 Tumor necrosis factor (TNF) induces apoptosis of SK-BR-3 breast cancer cells. (A) The representative images of flow cytometry
were shown in the left panel. and the char't for the statistics was shown in the right panel. Error hars mean + SD. n = 3 for each group, by two-tailed
unpaired student’s t-test analysis. ' p < .05, (B) Representative images of DAP] staining werce shown,

staining, the results of fluorescence microscopy showed that the SK- and GFP-KLF4. As can be scen by fluorcscence images, GFP was evenly

BR-3 breast cancer cells showed nuclear was divided into two parts distributed in the cytoplasm and nucleus, while GFP-KLF4 was mainly

from a completed nuclear after TNF-cr stimulation (Figure 28] in the nucleus. which is consistent with the nature of its transcription
factor

3.3 | Adenoviral vector mediates GFP-KLF4
expression in SK-BR-3 cells 3.4 | KLF4 was involved in TNF-mediated

apoptosis in SK-BR-3 cells
SK-BR-3 cells were infected for 48 h with the GFP and GFP-KLF4
adenovirus and observed by fluorescence microscopy. As shown in Adenavirus was used to infect SK-BR-3 breast for 48 h for KLF4

Figure 2 the adenoviral vector-mediated the higi expression of GFP expression, followed by 10 ng/mL TNF-a for 48 h. Apoptosis and cycle
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indicated the GFP and GFP-KLF4 expression.

BR-3 breast cancer cells; Representative images of green fluorescence
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FIGURE 4  Kripple-like factor 4 (KLF4) was involved in tumor necrosis factor (TNF}-a-mediated apoptosis of SK-BR-3 breast cancer cells. The
representative images of flow cytometry analysis for apoptosis were shown in the left panel, and the chart tor the statistic was shown in the right
panel. Error bars mean + SD. n = 3 for each group. by one-way analysis of variance analysis. *: p .05 (Compared with GFP group). #: p < .05
(Compared with GFP-KLF4 group). &: p < .05 (Compared with TNF-a group).

progression were analyzed. As shown in Figure <1, KLF4 overexpression

could significantly increase apaptotic cells in SK-BR-3 cells {p < ,05)

Breast cancer, a complex disease, is considered the second cancer-
related deatih in women,’” and has become the most common cancer
worldwide. The incidence rate grew even faster in China, and the tirend

of youth is more significant. '~

During the progression of cancer, celfs primarily enhance malig-
nancy by activating oncogenes and/or inactivating tumor suppressor
genes, It is reported that KLF4 can play a key role in cell trans
formation and cell proliferation by regulating the cell cycle.™” KLF4
expression is reduced in various lypes of advanced tumors, and its loss
of expression can lead to epithelial-stromal transformation in cancer
cells. strongly stimulating the malignant progression of the tumor,
I differcnt tumor tissues, KLF4 can act as both an oncogene and a
tumor suppressor gene.” KLF4 in breast cancer tissue specimens cor-

relates with the ralighancy degree and prognosis of breast cancer, but
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how KLF4 affects the specific mechanism of action of breast cancer
is not clear and remains to be investigated in further detail. Akaogi
et al.*’ demonstrated that KLF4 inhibited estrogen-dependent BC
growth by inhibiting the transcriptional activation of estrogen recep
tors zx and achieving its effect as a negative regulatory growth factor
in BC. However, it has also been shown that nuclear localization of
TNF-zhas

multiple biological roles in vivo. TNF-a plays animportant role in resist-

KLF4 is associated with poor prognasis in breast cancer,

ing pathogen infection and anti-tumor and is by far the most potent
cytokine agwinst cancer.'” It was found that TNF-xx involved in patient
prognosis,’~ and it can regulate MMPs in oral cancer cells. 2 However,
whether TNF-« can regulate cell proliferation through KLF4 in breast
cancer remains unknown

In this study, after TNF-a acted on SKBR3 breast cancer cells.
it induced KLF4 expression. TNF-« increased the apoptosis in BC
cells while inducing KLF4 expression, Is KLF4 expression related to
apoptosis induced by TNF-a? To confirm whether KILF4 is involved
in the apoptotic progression in breast cancer cells, we constructed
a pAd-GFP-KLF4 adenovirus expression vector, with which we could
infect SKBR3 breast cancer cells so that the exogenous KLF4 was
overexpressed in BC cells, We found that apoptotic cells increased sig-
nificantly in KLF4-overexpressing breast cancer cells, and after TNF-«
stimulation, the KLF-4 overexpression group could further promotc
the apoptosis of SK-BR-3 and significantly increase the proportion
of apoptatic cells. Based on these findings, we conclude that KLF4 is
involved in TNF-a-induced apoptosis in SKBR3 cells and may function

as a downstream factor of TNF-x action.

5 | LIMITATIONS

First, only the SK-BR-3 cell line was used in this study, and more BC cell
lines were needed to verify the rigor of the conclusions. Secondly, the
function of KLF4 was only verified in vitro cell lines in this study, and
no in vivo experiments were performed, further verification of KLF4
action and function in vivo in animal models is subsequently required.
Finally. it remains to be further investigated in this study as to how

KLF4 specifically induces apoptosis

6 | CONCLUSION

in SK-BR-3 breast cancer cells, KLF4 caninhibit tumor cell proliferation
and development progression by participating in TNF-«-induced apop

tosis, providing new targets for clinical breast cancer treatment, and
providing a direction for the development of new effective therapeutic

strategies for breast cancer,
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Abstract.

BACKGROUND: Long-round needle usage can treat muscular pain, but there is little rescarch on cervical spondylotic radicu-
lopathy (CSR).

OBJECTIVE: To explore the efficacy and safety of long-round needle usage in treating CSR.

METHODS: Ninety-eight patients with CSR were randomly divided into control und observation groups. They were treated with
filiform needles and long-round needles, respectively. The therapeutic effect, safety, inflammalory factors and neck dysfunction
index (NDI), McGill pain questionnaire (MPQ) and Generic Quality of Life Tnventory-74 (GQOL-74) scores were compared
between the two groups.

RESULTS: After (reatment, the effcetive rate and safety of the observation group were better than those of the control group. The
NDI and MPQ scores in the observation group were significantly lower than those in the control group, and the GQOL-74 score
was highcr than that in the control group. The level of interleukin-8 in the observation group was significantly Jower than that in
the control group, and the level of interleukin- [0 was significantly higher than that in the control group.

CONCLUSIONS: Long-round ncedle therapy has a good effcct on patients with CSR. which can safely improve the quality of
life of patients with mild local inflammatory damage.

Keywords: Treatment outcome, inflammation, quality of life

1. Introduction

Cervical spondylotic radiculopathy (CSR) mainly
refers Lo the degenerative changes of the cervical in-
tervertebral disc and intervertebral joint involving the

I"These authors contributed equally to this study corresponding scgments of the cervical nerve root, re-
' Corre‘spondmg author: Zhanqlrﬂlg Xie. Deplzu'tmem of RChilbl!l[ﬂ- sulting in root comprcssion and the stimulation of cor-
tion Physiotherapy. The No, 2 Hospital of Baoding, No, 338 Dongieng . - . -
West Road, Jingxiu District, Baoding 071051, Hebei, China. E-mail: responding symploms and signs. Paltents often héve
xiezhanqing 1972@ 163.com. symploms such as shoulder and back pain, radiation

ISSN 1053-8127 (© 2023 — The authors. Published by T0S Press. This is an Open Access article disuibuted under the terms of the Creative
Commons Attribution-NonCommercial License (CC BY-NC 41D



1318 Y. Litt et al /7 Clinical effect of the long-round needle

pain of upper limbs and fingers, numbness and weak-
ness, which seriously disturb patients’ quality of life
and threaten their health {1]. According to Traditional
Chinese medicine (TCM), CSR belongs to the “arthral-
gia syndrome” and “stitf neck’ categories. The condi-
tion’s primary causes are (rauma, feeling cold and damp
or pulling muscles, leading to a neck tendon injury.
Treatment should be based on the principle ol harmon-
ising gi and blood and dredging meridians [2,3]. Cur-
rently, acupuncture is commonly used (o alleviate and
eliminate (he influence of diseases, bul fine needle ther-
apy focuses on regulating i and blood. The long-round
necdle combines the long needle (of the ancient ninc
needles) with the round needle. One end is sharp, and
the other is blunt, which has the combined clfect of
separating and cutting. This ‘sharp and blunt separalion
and relaxation’ is conducive o relicving the compres-
sion of transverse collaterals. Tt is salc and ellective
in treating patients with lumbar muscle strain, scapu-
lohumeral periarthritis and knee joint stiffness [4,5],
but. at present, there are {ew reports on the clinical cl-
ficacy of acupuncture in treating cervical spondylosis,
and they are not in-depth. Therefore, this study aims
1o explore the salety and elfcctiveness ol long-round
needle therapy by comparing the curative ellect, local
inflammatory reaction and quality of life of patients
with CSR between the long-round needle and filiform
needle treatments, hoping Lo provide betler methods for
clinical treatment in the future.

2. Data and methods
2.1. General information

This study was a randomised controlled study. Using
convenient sampling, 98 patients with cervical cancer
admitted from January 2020 to October 2021 were se-
lected as the research objects. The researchers included
all patient case numbers in Excel 2019 and generated
random numbers ranging from 0 to 1 for each patient.
They were sorted according to their size and divided
into two groups. According to the random number, the
first 48 cases were included in the observation group
and treated with a long-round needle. These were code
|. The other 48 cases were the control group, treaied
with a tiliform needle. These were code 2.

Inclusion crileria: (1) patients who met the efficacy
criteria for TCM disease certificale diagnosis in the
‘arthralgia syndrome’ and “stiff neck’ categories [6].
Primary symptoms: numbness and pain in the shoul-

der, neck and upper limbs. Secondary symptoms: un-
favourable ncck movement and a tongue that was hard
and reddish and had a heavy head and thin coating; (2)
cervical X-ray showed hyperplasia of the vertebral body
and (3) the patient or [amily members were informed
and signed consent.

Exclusion criteria: (1) patients who had severe peri-
arthritis of the shoulder and mixed cervical spondylosis;
(2) paticnts who had spinal canal space-occupying le-
sions and cervicul spine tumours; (3) patients who had
serious immunc system diseases or infectious diseases;
(4) patients who had liver and kidney insutficiency; (5)
palicnts who had cardiovascular and cercbrovascular
diseases; (6) patients who had mental diseases or medi-
cal history and (6) patients who had incomplete clinical
data or showed poor compliance.

All participants in this study were informed and
agreed to participate. The study passed the examina-
tion and was approved by the ethics committec of The
No. 2 Hospital of Baoding (ethical approval: number.
HX2022009). The study was clinically registered under
NCT05587075.

2.2, Methods

Control group (filiform needle treatment): Patients
were lying or sitting and kept relaxed. Their Jingjiaji,
Fengchi, Jianjing, Tianzhu, Houxi, Hegu and Waiguan
points were selected. Preoperative marker points were
established. Conventional disinfection for the needle
was applied. The disposable sterile acupuncture nee-
dle met the application specification of 0.35 mm X
50 mm. Quick needling was applied Lo the marks sub-
cutaneously, and slow needling was used to search for
feclings ol acid swelling. The ncedle was kept in the pa-
tients for 30 min. In each course, patients were treated
once a day for 5 d. There were a tolal of four treatment
courses.

Obscrvation group (long-round needle therapy): The
tendon lesions were marked according to the physical
examination results. The paticnt adopted a proper prone
position. Three to five tendon lesion points were se-
lccted as acupuncture points, One millimetre ol 0.5%
lidocaine was injected into the tendon lesion layer by
Jayer. The patient was prepared for needle inscrtion un-
der local anaesthesia. The long-round needle met the
1.0 mm x (2.5-3.5) cm specification. The ncedle was
used o delecl the tendon lesion point in each layer
slowly, and it was inserted in them until the patient felt
sour, numb and bloated.

To close the normal knot for treatment: The needle
was brought straight (o the surface of the tendon le-



Y Liu et al. / Clinical effect of the long-round needle 1319

Fig. 1. The shape and operation method of long round ncedle

sion point and scraped horizontally from left to right.
Acupuncture was performed Lo relieve the surface ad-
hesion. To relieve pain, the tendon adhesion was picked
and cut forwards or backwards along the direction of
the needle blade using restoring needling. The doctors
were careful not to cross the superficial clavicle and
the deep sternocleidomastoid muscle. After the needic
puncture, the needic hole was covered with a disposable
dressing and bandaged for 2 d. In each course, patients
were treated once a week. There was a total of four
courses (Fig. I).

2.3. Observation indicators

Patients’ treatment effects, safety, inflammatory cy-
tokine levels and neck dystunction index (NDI), McGill
pain qucstionnaire (MPQ) and Generic Quality of Lile
Inventory-74 (GQOL-74) scores were compared. Blind
rescarchers conducted data collection. Two doctors with
intermediate titles or above led a team Lo blindly col-
lect the experimental data of the observation and con-
trol groups through inspection. They also conducted
questionnaire surveys and physical examinations. One
deputy chief physician served as the quality controller
in the collection process.

Safety evaluation method: Grade |: The patient had
no adverse reactions. Grade 2: The patient had mild ad-
verse reactions, needed no treatment and could continue
treatment. Grade 3: The patient had modcrate adversc
reactions and could continue treatment. Grade 4: The

palient had scrious adverse reactions, and the study was
suspended [7].

Neck function evaluation method: The NDI was uscd,
and it had 10 items. Each item was given 0-5 points,
and the total score was 0-50 points. The score valuc was
inversely related to the patient’s cervical spine function
|8].

Pain degree scoring method: Before and after treat-
ment, a simplified MPQ scorec was used to cvaluate
the pain situation of cervical spondylosis, including the
existing pain intensity, visual analogy and emotional
score. Bach was given 0-6 points, and the total score
was 0-30 points. The score was positively corrclated
with the pain degree of cervical spondylosis [9].

Quality of life scoring criteria: Using the compre-
hensive assessment questionnaire (GQOL-74) scale,
mainly including psychological function, social func-
tion, physical function and other items, the score value
was positively correlated with the quality of life of pa-
tients [10].

Inflammatory factor level detection method: Five
millilitres ol fasting venous blood was extracted from
the two groups before and after treatment and was cen-
trifuged at 3000 r/min and § cm for 10 min. The su-
pernatant was sclected to detect the interleukin-8 (IL-
8) and interleukin-10 (TL-10) levels by enzyme-linked
immunosorbent method.

2.4. Efficacy evaluation criteria

The treatment’s total efficiency judgment criteria:
Recovery: After treatment, the patient’s shoulder, neck
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Table 1
Comparison of bascline data between two groups
Gender
Cases  Male  Female Age (years) Course of discase (ycars)
Observation group 49 27 ) 57.00 + 8.57 (46-86) 4.67 £ 2.57 (1-9
Conttol group 49 20 20 56.50 L 8.56 (45-638) 5.13 4 1.89 (2-8)
2/t value v’ =049 t = 1:25 =156
P valuc 0,781 0,354 0.671
Table 2
Comparison ol treatment elffect between two groups
Group - Cascs  Recovery (%) Significant effect (%) Ellective (%) Ineffectiveness ("_/p) Total clfective efficiency (%)
Control group 49 11 (22.45) 16 (32.65) 13 (26.53) 9(18.37) 40 (81.63)
Observation group 49 13 (26.53) 18 (36.73) 16 (32.65) 2(4.08) 47(95.92)
x? value 5.017
I value 0.025
Table 3
Comparison of salety between two groups
Group Cases  Tevel 1 (%) Tevel 2(%)  Level 3 (%) chc_l 4 (%)
Control group 49 24 (48.98) 20 (40.82) 4(8.16) 1(2.04)
Obseirvation group 49 34 (69.39) 14 (28.57) | (2.04) 0 (0.00)
y? value 4224 1,621 0.843 0.000
P value 0.039 0.202 0.358 1,000

and upper limb pain and numbness and other clinical
symptoms disappeared. Significant effect: After treat-
ment, the patient’s numbness and pain in the shoulder,
neck and upper limbs were significantly relieved. Effec-
tive: After treatment, the clinical symptoms of numb-
ness and pain in the shoulder, neck and upper limbs im-
proved. Ineffective: After treatment, the clinical symp-
toms, such as numbness and pain in the shoulder, ncck
and upper limbs, did not improve. Total effective ef-
ficiency was the sum of the curalive elfect, obvious
effectiveness and effective efficiency [11].

2.5. Follow-up

All patients were [ollowed for 6 months to monitor
recurrence.

2.6. Statistical analysis

SPSS 22.0 soltware was used for the statistical anal-
ysis of data. The measurement data conforming to nor-
mal distribution and homogeneily of variancc were cx-
pressed as mean + standard deviation. An independent
sample 7 test was used for comparison between the two
groups. Qualitative dala are expressed as ratios or com-
position ratios (%). Chi-square analysis was uscd to
compare qualitative data. The test level was o = 0.05.

3. Results
3.1. Buseline data comparison

Control group: There were 29 men and 20 women
aged 45-68 years (mean: 56.50 + 8.56), and the diseasce
course was 2—8 ycars (mean 5.13 £ 1.89); observation
group: There were 27 men and 22 women, aged 46-68
years (mean 57.00 £ 8.57), and the disease course was
1-9 years (mean 4.67 &+ 2.57); The differences were
not statistically significant (7 > 0.05) (Table 1).

3.1.1. Comparison of the treatment effect between the
wo groups

The total treatment response rate was 95.92% in the
observation group and 81.63% in the control group.
The observalion group’s tolal trealment response rate
was significantly higher than the controf group, and the
difference was significant (£ = 0.025) (Table 2). All
patients had a recurrence during the follow-up period.

3.2. Sufety comparison of the iwo groups

The safety grade 1 ratio was 69.39% in the observa-
tion group and 48.98% in the control group. The ob-
servation group’s grade 1 ratio was significantly higher
than the control group, and the difference between the
(wo groups was stalistically significant (P = 0.039).
The ratios ol salely grades 2, 3 and 4 in the observation
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Table 4
Comparison of NDI. MPQ and GQOL-74 scores belween the two groups

NDI (score) MPQ (score) GQOIL.-74 (score)
Group Cuases  Belore treatment  Alter reatment  Before treatment  Aldter treatment  Before treatment — After reatment

Control group 49 30.52 + 3.85 18.24 £ 3.02 22,65+ 3.10 18.87 + 2.04 26.30 + 5.32 53.68 £ 6.20
Observation group 49 30.55 + 4.01 1098 + 2.54 22,70 £ 2,96 1540 £ 1.63 26.54 £ 5.35 62,47 + 6,30
1 value 0.038 12.878 0.082 9.302 0,223 6.961
P value 0.970 0.005 0.935 0.07 0.824 0.013
Table 5
Comparison ol inflammatory factor levels between two groups
1L-8 (pgfml TL-10 (pg/L)

Group Cases  Before reatment  After treatment  Before treatment  After treatment

Control group 49 61.23 + 15.54 48.609 + 1232 4.25 + 1.26 745+ 2.03

Observation group 49 62.04 £ 1542 3451 £ 10.25 4.23 + .25 8.55 2.0l

{ value 0.259 0.194 0.097 2.695

I value 0.796 0.013 0.937 0.028

group were lower than that in the control group, but
there was no statistical difference (Tuble 3).

3.3. Comparison of neck dysfunction index, McGill
pain questionnaire and generic quality of life
inventory-74 scores between the two groups

Before treatment, the NDI, MPQ and GQOL-74
scores were different between the groups (7 > 0.05);
After treatment, the NDI score was 18.24 £ 3.02 in
the control group and 10.98 £+ 2.54 in the observation
group. The score of Lhe observed group was signifi-
cantly lower than that of the control group (¢ = 12.878,
P = 0.005) Atter the treatment, the MPQ scorc was
15.40 + 1.63 in the observation group and 18.87 £ 2.04
in the control group. The score of the observed group
was significantly lower than that of the control group
(t = 9.302. I” = 0.007). Alter treatment, the GQOL-74
score obscrvation was 62.47 + 6.30 and 53.68 + 6.20
in the control group. The score of the observed group
was significantly higher than that of the control group
(1 = 6.961, 7 = 0.013) (Table 4).

3.4. Comparison of inflammatory factor levels in the
two groups

Before treatment, the levels of inflammatory fac-
tors IL-8 and TL-10 were not significantly different
(P = 0.796). Alter treatmenlt, the TL-8 level was 48.69
+ 12.32 pg/mL in the control group and 34.51 +
10.25 pg/mL in the observation group. The observation
group’s levels were significantly lower than the control
group (P2 = 0.13). After the treatment, the IL-10 level
was 8.55 £ 2.01 pug/L in the observation group and
7.45 + 2.03 pzg/L in the control group. The observed

group’s levels were higher compared with the control
group, and the difference between the two groups was
statistically significant (/> = 0.028) (Table 5).

4, Discussion

Cervical spondylotic radiculopathy is a common clin-
ical discase type, and it is dominated by carly aseptic
inflammation with increased vascular permeability and
exudation. With the disease’s continuous progress, the
soft tissue is often overcompensated due to the repair,
causing aseptic inflammation in the early stage. The
tissue then develops adhesion, fibrosis, scar formaltion,
etc. This lurther aggravales the degree ol inflammatory
exudation stimulation of nerve endings and aggravates
the pain [12,13]. Theretore, it is important to seek an
effective treatment regimen timely.

Traditional Chinese medicine attributed this disease
to ‘arthralgia syndrome” and other categories. Tendons
and bones strain, and there is an invasion of exogenous
pathogens, leading Lo the body gi imbalance, blood sta-
sis stagnation, meridian obstruction, blood that can-
not transport, blood stasis qi stagnation and pain that
does not pass [14,15]. Lingshu Hailun said, ‘Brain is
the sea of marrow, the loss in the cover, under the
Fenglu, more than the sea of marrow, light and pow-
erful, from the excessive, il the sea of marrow is in-
sufficient, then the brain turn tinnitus, cyes do not see,
lazy reclining [16.17]. Zhang Jingyuc scholars belicve
that ‘No nihility for vertigo should be based on the
treatment of nihility’. The prerequisite for treating CSR
with acupuncture is to remove the organic factors caus-
ing i and blood obstruction and to take the method
of breaking, relieving, dispersing and resolving ¢i and
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blood to make the qi and blood smooth and downward,
which is the key premise for adjusting qi. blood, Yin
and Yang. Professor Xue Ligong uses the long-round
needle to combine the long needle (of the ancient nine
needles) with the human needle so that on the flat-blade
needle, one end is sharp, and the other is round and
blunt. Given the pathological characteristics ol CSR,
when the long-round needle is taken, the tendon is so,
with the thorns, thorns and other methods (o remove
the compression, loosc the blood. The treatment cffect
is rapid, and Lhe patient’s pain relic and [unction arc
improved significantly.

The results show Lhat the observation group’s lolal
effective treatment rate is significantly higher than that
of the control group, suggesting that long-round needle
therapy is more beneficial to treating CSR. Further anal-
ysis shows that the improvement of cervical dysfunction
is more obvious, the quality of lite after treatment is also
significantly improved, and it has higher safety, which
is consistent with the conclusions of Wang Lin [4] and
others. The possible reason is that the long-round necdle
therapy mainly (ollows the neck and shoulder meridian
(o find the pathological reaction points ol the damaged
tendon, such as local tenderness, cord and contracture.
By using the ‘round needle’, the needle is combined
with dullness, and the surface ol the tendon lesion is
adhered and separated so that the tendon point’s meridi-
ans and the arthralgia can be effectively relieved. In ad-
dition, by effectively dredging the tendon tissue around
the peeled lesion, the spasticity and muscle tension can
be effectively improved, and the dynamic biomechani-
cal balance of the cervical spine can be restored.

Intericukin-8 is a cytokine of acute inflammatory re-
action and plays an important role in the progression
of CSR. Interleukin-10 is an inflammatory suppressor
and has an inhibitory cffect on the synthesis of vari-
ous pro-inflammatory cylokines and colony-stimulating
factors [ 18,19]. The data found that the levels of TL-8
and TL-10 in the observed group improved more signil-
icantly, suggesting that the long-round needle treatment
method could better inhibit the inflammatory response,
mainly because dissecting the corresponding tissue of
patients can improve muscle tension and promote blood
circulation, thus accelerating the absorption of inflam-
matory cxudates and reducing local inflammatory dam-
age.

Meanwhile, the study has the following limitations:
There was no stratified study on CSR TCM syndrome,
and there was a small sample size and only a single
sample source; there were only 6 months ol lollow-up
and no long-lterm follow-ups to observe the long-term

etfect of combination therapy. Subsequently, more sam-
ple sizcs should be included in large sample and multi-
centre studies to analyse further the clinical efficacy of
long-round ncedle use in treating CSR.

5. Conclusion

Compared with filiform needle therapy, fong-round
needle therapy hus a higher overall effective rate for
paticnts with CSR. It is also better at relieving pain and
restoring the function of diseased parts. At the same
time, the local inflammatory damage is lighter, and the
overall safety is higher during the treatment, which has
the valuc of further clinical promotion.
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