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Abstract

Objective: To investigate the role of Zhikang capsule assisted loop electrosurgical excision procedure
(LEEP) operation for intervening cervical intraepithelial neoplasia (CIN) on improving the recovery
speed and reducing the incidence of complications.

Methods: Altogether 91 CIN patients in our hospital were selected as the research participants.
Patients treated with Zhikang capsule assisted LEEP operation were the research group (RG) (48
cases), and patients treated with LEEP operation were the control group (CG) (43 cases). The related
indexes and incidence of postoperative complications between the CG and the RG were compared.
Inflammatory reaction, immune function, psychological status score, total bleeding, hospital stay and
quality of life were evaluated.

Results: The drainage time, bleeding time and wound healing time in the RG were shorter than those
in the CG (P<0.05). The incidence of complications in the RG was evidently lower than that in the
CG (P=0.034). IL-4 in the RG was evidently lower than that in the CG (P<0.05), while IFN-y and
IL-2 were evidently higher than those in the CG (P<0.05). CD3+ and CD4+ in the RG were evidently
higher than those in the CG (P<0.05), while CD8+ in the RG were evidently lower than those in the
CG (P<0.05). After intervention, SDS and SAS scores in the RG were evidently lower than those in
the CG (P<0.05). The total bleeding and hospital stay in the RG were less than those in the CG (P<0.05).
The quality of life in the RG was better than that in the CG (P<0.05).

Conclusion: Zhikang capsule assisted LEEP operation can effectively improve the recovery rate of
patients and reduce the incidence of complications, which is worthy of clinical application.
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1 INTRODUCTION

Cervical carcinoma is a serious global public health
problem'. Data have shown that cervical carcinoma
cases in China account for 14% of new cervical
carcinoma cases in the world”. Smoking, multiple
sexual partners, premature sexual life, multiple
pregnancies and multiple births are the risk factors of
cervical carcinoma, and HPV infection is considered
to be the main cause of cervical carcinoma’. Relevant
literature pointed out that HPV infection is closely
related to high risk of cervical intraepithelial neoplasia
(CIN)™. CIN is a precarcinomaous lesion of cervical
carcinoma, in which the cervical epithelium is replaced
by cells with different degrees of atypia™. It can be
confirmed histologically from biopsy samples and can
be divided into three stages (1, 2 and 3)"%’, It is estimated
that CIN can persist or develop into cervical carcinoma
after 10-20 years in 70% of women with diseases!”’. With
the continuous development of medical examination,
cervical carcinoma screening tools are widely used in
clinic, and the detection rate of CIN is also elevating'®.
Therefore, in order to better prevent cervical carcinoma
and reduce the incidence, the clinical treatment of CIN is
needed exploration.

Loop electrosurgical excision procedure (LEEP)
is currently the primary treatment method for CIN™'.
The high-frequency radio knife is applied to generate
microwaves from the tip of the electrode through the
LOOP wire, so that the moisture in the cell forms steam
waves to complete the surgical purposes such as cutting
and hemostasis'”. According to previous data, LEEP has
good curative effect, little pain and short operation time,
and can also keep complete and continuous specimens
for pathological examination'), However, it takes 2-3
months for the wound to heal after LEEP operation'”.
During this period, if the patient does not follow the
doctor's advice and has sexual life, it may cause vaginal
inflammation, thus affecting the repair of normal cervical
tissue'"”. Many studies have found that Zhikang capsule
can effectively reduce postoperative wound bleeding
and accelerate wound healing, which is conducive to
postoperative recovery' . However, the value of LEEP
in CIN surgery is still lack of sufficient data support.
Therefore, this study focused on the effect of Zhikang
capsule assisted LEEP intervention on the postoperative
recovery speed and complication rate of CIN patients,
and provided reliable ideas and methods for improving
the postoperative recovery of CIN in the future.

2 MATERIALS AND METHODS
2.1 General Information

Altogether 91 CIN patients admitted to our hospital
from April 2017 to June 2019 were selected as the
research participants. Patients with LEEP operation
assisted by Zhikang Capsule were collected as the
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research group (RG) (48 cases) and patients with LEEP
operation intervention as the control group (CG) (43
cases). The experiment has been approved by the Ethics
Committee of our hospital.

2.2 Inclusion and Exclusion Criteria

Inclusion criteria: All the patients were confirmed
as CIN by gynecological examination, cervical
cytology and HPV virus examination, colposcopy and
histopathological examination; all the patients were
confirmed as grade I and grade II of CIN; all the patients
were married women of childbearing age; patients had
complete case data; patients agreed to participate in this
experiment.

Exclusion criteria: patients during pregnancy and
lactation; patients with abnormal immune function and
coagulation function; patients with contraindications
of LEEP operation; patients had other major diseases;
patients were transferred form the other hospital or did
not cooperate with treatment.

2.3 Method

The CG was treated with LEEP. All patients
underwent surgery during non-menstrual period.
Firstly, cervical disinfection and local anesthesia were
performed. The local lesion was excised by using the
suitable coil, with the excising range of 3-5mm from the
outer edge of the lesion and with the depth of 10-20mm.
The ring electrode was used for electrocoagulation to
stop bleeding, and the tissue was excised for pathological
examination. After the operation, the wound of the
patients were compressed to stop bleeding, antibiotics
were used, and sexual life was forbidden.

RG: On the basis of the CG, Zhikang capsule was
used as an auxiliary intervention, and Zhikang capsule
powder was applied to the wound. Then, the gauze was
filled in the wound, taken out 24h after operation, and
then applied continuously for one week, 0.9g/time, 3
times/day. Sexual life was forbidden after operation, and
antibiotics were taken by patients orally.

2.4 Outcome Measures

Main outcome measures: Postoperative related
indexes of two groups: drainage time, bleeding time
and wound healing time; incidence of postoperative
complications in two groups; psychological status scores
before and after intervention in the two groups; quality
of life of patients in two groups after operation.

Secondary observation indexes: the levels of
interleukin-4 (IL-4), interferon-y (IFN-y) and
interleukin-2 (IL-2) in two groups after operation (ELISA
detection); CD3+, CD4+ and CD8+ in two groups after
operation (flow cytometry); total bleeding and hospital
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Table 1. General Data [n(%)]
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RG (n=48) CG (n=43) tor X’ P
Age (years) 35.57+5.6 34.82+5.8 0.627 0.532
BMI (kg/cm?) 24.32+3.06 24.46+4.12 0.185 0.854
CIN grading 0.033 0.856
1 27 (56.25) 25 (58.14)
II 21 (43.75) 18 (41.86)
Residence 0.026 0.871
Urban 35 (72.92) 32 (74.42)
Rural 13 (27.08) 11 (25.58)
Educational level 0.136 0.713
<high school 15 (31.25) 15 (34.88)
>high school 33 (68.75) 28 (65.12)
Family history 0.096 0.757
Yes 9 (18.75) 7 (16.28)
No 39 (81.25) 36 (83.72)
Smoking history 0.083 0.774
Yes 17 (35.42) 14 (32.56)
No 31 (64.58) 29 (67.44)
Drinking history 0.145 0.703
Yes 26 (54.17) 25 (58.14)
No 22 (45.83) 18 (41.86)
Marital status 0.212 0.646
Married 36 (75.00) 34 (79.07)
Divorced 12 (25.00) 9 (20.93)
Nationality 0.271 0.602
Han 40 (83.33) 34 (79.07)
Minorities 8 (16.67) 9 (20.93)

stay of two groups.

2.5 Detection Method

Serum levels of IL-4, IFN-y and IL-2 were detected
using ELISA. Blank well, standard well and sample well
to be tested were set. SO standard with concentration of
0 was added into the blank well, S0uL of standard with
different concentrations was added into the standard well,
and 10uL of sample to be tested was added into the sample
well, then 40puL of sample diluent was added to each well,
except the blank well. A total of 100uL of HRP-labeled
detection antibody was added to the standard well and the
sample well. The reaction wells were sealed with a sealing
membrane, incubated in a water bath at 37°C for 65min.
The liquid was then discarded, the wells were dried on an
absorbent paper, filled with washing liquid, and placed
for 2min. After that, the washing liquid was discarded, the
wells were dried with an absorbent paper, for a total of 6
times. A 50uL of substrate was added to each well, and
incubated in dark at 37°C for 10min. A 50uL stopping
solution was added to each well, and the OD value of each
well at 450nm within 15min was measured.
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2.6 Statistical Analysis

SPSS22.0 was applied to process the data results, and
Graphpad?7 to visualize the data results. Counting data
were expressed in (rate) and compared by Chi-square
test. Measurement data were expressed as mean+SD, and
the data conforming to normal distribution was tested
by ¢. Rank sum test was applied for data conforming
to non-normal distribution. P<0.05, the difference was
statistically significant.

3 RESULTS
3.1 General Information of Patients

There were no statistical differences in general data
such as age, BMI, CIN grade, residence, educational
level, family history, smoking history, drinking history,
marital status, and nationality between the CG and the
RG (P>0.05), as shown in Table 1.

3.2 Comparison of Postoperative Related Indexes
between the CG and the RG

The related indexes such as drainage time, bleeding
time and wound healing time were compared between
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Figure 1. Comparison of postoperative related indexes between the CG and the RG. A: Postoperative drainage time of two
groups of patients; B: Postoperative bleeding time of two groups of patients; C: Postoperative wound healing time of two groups

of patients. Note: *P<0.05.

Table 2. Incidence of Complications in Two Groups [1(%)]

RG (n=48) CG (n1=43) b'§ P
Cervical infection 1 (2.08) 4 (6.98)
Cervical eversion 0 (0.00) 1(2.33)
Postoperative bleeding 0 (0.00) 0 (0.00)
Adhesion of cervical orifice 0 (0.00) 1(2.33)
Total 1(2.08) 6 (13.95) 4.501 0.034

the CG and the RG. As shown in Figure 1, those indexes of
the RG were all smaller than those of the CG (P<0.05).

3.3 Incidence of Postoperative Complications

The total incidence of postoperative complications in
the RG (2.08%) was evidently lower than that in the CG
(13.95%) (P=0.034), as shown in Table 2.

3.4 Comparison of IL-4, IFN-y and IL-2 Levels between
the CG and the RG after Operation

The levels of IL-4, IFN-y and IL-2 in the CG and the RG
were detected and compared. As shown in Figure 2, [L-4 in
the RG were evidently lower than those in the CG (P<0.05),
while IFN-y and IL-2 were evidently higher than those in
the CG (P<0.05).

3.5 Comparison of Postoperative CD3+, CD4+ and
CD8+ Levels between the CG and the RG

Comparing the postoperative CD3+, CD4+ and CD8+
levels between the CG and the RG, as shown in Figure 3,
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CD3+, CD4+ levels in the RG were evidently higher than
those in the CG (P<0.05), while CD&+ levels in the RG
were evidently lower than those in the CG (P<0.05).

3.6 Psychological Status Scores before and after
Intervention

As shown in Figure 4, there was no significant difference
in SDS and SAS scores between the CG and the RG before
intervention, but after different intervention modes, the
scores of SDS and SAS in the RG decreased evidently and
were evidently lower than those in the CG (P<0.05).

3.7 Total Bleeding and Hospital Stay

The total bleeding and hospital stay of the CG and
the RG were compared. As shown in Figure 5, the total
bleeding and hospital stay of the RG were smaller than
those of the CG (P<0.05).

3.8 Quality of Life
Comparing the scores of physiological function,

J Mod Pharmacol Pathol 2023; 1: 4
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Figure 2. Comparison of IL-4, IFN-y and IL-2 levels between the CG and the RG after operation. A: Comparison of IL-4
level between the CG and the RG after operation; B: Comparison of IFN-y level between the CG and the RG after operation; C:
Comparison of IL-2 level between the CG and the RG after operation. Note: *P<0.05.
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Figure 3. Comparison of postoperative CD3+, CD4+ and CD8+ levels between the CG and the RG. A: Comparison
of postoperative CD3+ level between the CG and the RG; B: Comparison of CD4+ level between the CG and the RG after
operation; C: Comparison of CD8+ level between the CG and the RG after operation. Note: *P<0.05.

emotional function, coping skills, satisfaction and quality
of life between the CG and the RG after treatment, as
shown in Figure 6, the scores in the RG after treatment
were evidently higher than those in the CG (P<0.05).

4 DISCUSSION
CIN is a precarcinomaous lesion of cervical
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carcinoma, which can be classified as CIN 1, CIN 2 or
CIN 3 according to histology"”. In recent ten years, the
incidence of CIN is increasing and showing a younger
trend""”. According to the survey data of American
pathologist, nearly 1 million women suffer from CIN 1
every year, and 500,000 women are diagnosed with CIN
2 or CIN 3" If not treated in time, it is very likely to

J Mod Pharmacol Pathol 2023; 1: 4
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Figure 4. Scores of psychological status before and after treatment. A: Comparison of SDS scores between the CG and
the RG before and after treatment; B: Comparison of SAS scores between the CG and the RG before and after treatment. Note:

?P<0.05.
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Figure 5. Total bleeding and hospital stay of patients. A: Comparison of total bleeding between the CG and the RG; B:
Comparison of hospital stay between the CG and the RG. Note:*P<0.05.

develop into invasive cervical carcinoma, threatening
the life and health of patients"®. CIN management
has become a public health burden in many parts of
the world"”. At present, LEEP is the main strategy for
CIN treatment, and it is also the most commonly used
method, with short operation time, convenient operation
and low cost”™”. However, with the increasing number
of cases in recent years, more and more research reports
have pointed out that the incidence of complications of
patients after LEEP operation increases and the overall
treatment efficiency decreases”'. We speculate that the
wound healing time of patients after LEEP is longer,
which easily leads to inflammatory reaction and affects
the postoperative recovery of patients. Therefore,
Zhikang Capsule, which can clear heat and cool blood,
remove blood stasis and stop bleeding, was applied in
this research to assist the wound recovery of patients
after LEEP operation, and its influence on CIN patients
was also observed. The results are as follows:

First of all, the general data of the CG and the RG
were compared, such as age, BMI, CIN grade, residence,
educational level, family history, smoking history,
drinking history, marital status, and nationality. The data
showed that there was no statistical difference between
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the CG and the RG, suggesting that the two groups of
patients are comparable. Secondly, the related indexes
such as drainage time, bleeding time and wound healing
time were compared. The results showed that those
of the RG were less than those of the CG, suggesting
that Zhikang capsule assisted LEEP intervention could
effectively accelerate wound healing and had a positive
and effective impact on promoting tissue repair. Zhikang
capsule is a traditional Chinese medicine preparation,
which contains 14 traditional Chinese medicines,
such as resina draconis, rheum officinale, donkey-hide
gelatin, dahurian angelica root, and notoginseng, and
has the effects of stopping bleeding and removing blood
stasis, clearing heat and cooling blood, and promoting
granulation and relieving pain”. In addition, referring
to the relevant data, it was found that Zhikang capsule
can alleviate the inflammatory reaction and has better
hemostatic effect. Fei et al."* revealed that Zhikang
capsule could improve colitis induced by dextran
sodium sulfate by inhibiting inflammation and apoptosis.
This can prove the results of our experiment. Then the
incidence of postoperative complications between the
CG and the RG was compared. The results showed that
the total incidence of postoperative complications in
the RG (2.08%) was evidently lower than that in the

J Mod Pharmacol Pathol 2023; 1: 4
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Figure 6. Quality of life of patients. A: Comparison of physiological function between the CG and the RG after treatment; B:
Comparison of emotional function between the CG and the RG after treatment; C: Comparison of coping skills between the CG
and the RG after treatment; D: Comparison of satisfaction between the CG and the RG after treatment. Note: °P<0.05.

CG (13.95%). The research suggested that Zhikang
capsule assisted with LEEP intervention is safe for
CIN patients. It can evidently reduce the complications
of application of LEEP operation, such as cervical
ectropion, cervical infection, postoperative bleeding, and
cervical adhesion, and can promote the curative effect
and the recovery. We speculated that its value lies in the
fact that Zhikang capsule has an anti-inflammatory effect
in wounds. Braber et al.””! pointed out that Zhikang
capsule can effectively hinder intestinal inflammation.
This is similar to our experimental results. IL-4, IFN-y
and IL-2 between the CG and the RG were tested and
compared to clarify the influence of Zhikang Capsule
on inflammatory reaction of CIN patients. The results
showed that IL-4 in the RG were evidently lower than
those in the CG (P<0.05), while IFN-y and IL-2 in
the RG were evidently higher than those in the CG.
Inflammatory factors have unique tolerance mechanism
and high sensitivity, and their expression will be affected
by trauma and infection, and have immune regulation
function™!. This further confirmed that Zhikang capsule
assisted LEEP intervention can obviously eliminate
inflammatory reaction of CIN patients. We also
compared the postoperative levels of CD3+, CD4+ and
CD8+ between the CG and the RG. The results showed
that CD3+ and CD4+ in the RG were evidently higher
than those in the CG (P<0.05), while CD8+ in the RG
were evidently lower than those in the CG. Studies have
shown that persistent HPV infection plays an important
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role in human immune system, and cellular immune
function is closely related to the progression of cervical
carcinoma™’. The results indicated that the immune
function of CIN patients was evidently improved by the
intervention of Zhikang Capsule, suggesting the positive
use value of Zhikang capsule for CIN patients. Then, we
observed the scores of SDS and SAS before and after
intervention. The results showed that the scores of SDS
and SAS in the RG were evidently lower than those in
the CG after treatment. As the patients' discomfort has
been obviously relieved, and their negative psychological
state has been improved, so the psychological anxiety
has been alleviated, and the mentality has gradually
recovered and stabilized. CIN is a precursor lesion of
cervical carcinoma®, which can easily lead to patients'
bad moods, such as fear, confusion and irritability.
Effective treatment can greatly enhance patients'
confidence in their own health, thus the patients could
cooperate with the follow-up rehabilitation and the
treatment effect can be improved. Finally, we evaluated
the total bleeding, hospital stay and quality of life of
patients. The data showed that the total bleeding and
hospital stay in the RG were smaller than those in the
CG, and the scores of physiological function, emotional
function, coping skills and satisfaction of patients in the
RG were evidently higher than those in the CG, and the
quality of life was evidently improved. It is suggested
that Zhikang capsule assisted LEEP intervention has
great clinical application prospect for CIN.

J Mod Pharmacol Pathol 2023; 1: 4



Due to the limited experimental conditions, there
are still some shortcomings in this experiment. The
experimental period of this study is short, so we can
not evaluate the long-term prognosis of the CG and the
RG of patients. At present, there are many treatment
measures for CIN in clinic, and it is not excluded that
the influence of Zhikang capsule on CIN patients will
change when other treatment methods are applied. In
the future, we will conduct more in-depth experimental
research as soon as possible to expand the sample
size and obtain more accurate experimental results for
clinical reference.

5 CONCLUSION

To sum up, Zhikang capsule assisted LEEP surgery
intervention in CIN can effectively improve the
postoperative recovery rate and reduce the incidence of
complications, which is worthy of clinical application.
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