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Abstract: The research is aimed to study the effect of paclitaxel on the viability of U14 cell line of cervical cancer, and to
provide new ideas for further exploring the mechanism of paclitaxel chemotherapy to cervical cancer. Then, different
concentrations of paclitaxel were used to treat U14 cells of cervical cancer in logarithmic phase growth. After culturing these
cells for 24h, 48h or 72h, MTT method and automatic enzyme-linked immunosorbent assay system were used to evaluate the
survival rate of cultured cells with different concentrations of paclitaxel. These results showed that paclitaxel has a significant
inhibitory effect on the proliferation of U14 cells in a concentration- and time-dependent manner, compared with the control
group. Paclitaxel concentration of the IC50 of U14 cells was 168.8ug/ml at 24h, 22. 15 pg/ml at 48h and 8. 04pg/ml at 72 h. As
the time increased, the IC50 value of U14 cells gradually decreased. The results of linear regression analysis are as follows: 24 h,
=-0.005x + 1.344, R?=0.779; 48 h, y=-0.013x +0.788, R*=0.923; 72 h, y=-0.056x + 0.950, R?=0.908. The dose-effect curve of
paclitaxel on U14 cells for 48 h and the trend of linear regression fitting are better, and the growth inhibition of cells shows a clear
relationship between time and dose. In conclusion, paclitaxel has an obvious inhibitory effect on the activity of cervical cancer
U14 cells in mice, which provides new ideas for further exploring the mechanism of cervical cancer paclitaxel chemotherapy.
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to the abnormal arrangement of microtubule bundles,
affecting tumor cell division [7].

In recent years, paclitaxel has become a commonly used
treatment for advanced cervical cancer chemotherapy [8, 9].
Studies have shown that changes in the microtubule dynamics
are significantly associated with cell carcinogenesis, tumor
progression, metastasis, and prognosis. However, the
mechanism of cervical cancer occurrence and development is
very complicated [10]. This experiment aims to provide new
ideas for further exploring the mechanism of paclitaxel
chemotherapy for cervical cancer by observing the effect of
paclitaxel on the activity of U14 cells of cervical cancer.

1. Introduction

Cervical cancer is the second highest incidence of
malignant tumors in women and the third leading cause of
death of women with malignant tumors [1]. According to the
statistics of China in recent years, the incidence of cervical
cancer among women has been increasing year by year [2]. At
present, the main treatment methods for cervical cancer are
surgery, radiation therapy and chemotherapy, but the survival
rate of patients has not been significantly improved [3, 4]. It
seriously threatens women's health. Paclitaxel was first
isolated and extracted from the bark of pacific yew in the
1960s and was elucidated in 1971 [5]. It is now a
semi-chemical synthesis with extensive and obvious
biological activity. Its main anti-tumor mechanism is to
promote the polymerization of tubulin dimer and stabilize the
microtubules, thereby inhibiting the normal dynamic
reorganization of the microtubule network, which is important
for the function of interphase and mitotic cells [6]. And it leads

2. Materials and Methods
2.1. Paclitaxel

Paclitaxel was purchased from Bristol-Myers Squibb
Corporation. Paclitaxel: (MWt: 853.9) Measured value: 853.9;
30mg / 5ml, sterile packaging, 1ml (6mg / ml) per bottle,
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refrigerated at 4°C. It is used for experiments.
2.2. Cell Lines and Culture

Mouse cervical cancer U14 is squamous cell carcinoma. It
is ectopic cervical cancer induced by treating the cervix with
20-methylcholanthracene. The cell line was purchased from
the Cell Bank of the Institute of Basic Medicine, Peking Union
Medical College (Beijing, China). Resource number was
3111C0001CCC000238. In Dulbecco's modified Eagle's
medium (DMEM; high glucose, Gibco, United States)
supplemented with 10% fetal bovine serum (FBS, Gibco,
United States), 100 U / ml penicillin and 100 U / ml
streptomycin sulfate, in humidified The cells were cultured in
an incubator (Thermo Forma USA) 5% CO, at 37°C. Cells
were digested with a 0.25% trypsin (Gibco) solution prepared
in D-Hank solution. Subculture every 48 hours. All
subsequent experiments are performed when the cells are in
the logarithmic growth phase.

2.3. MTT Colorimetric Assay

The MTT colorimetric assay [11] was used to evaluate the
effect of paclitaxel on the viability of U14 cells. In short, log
phase U14 cells (4 x 104 / ml) were seeded in 96-well culture
plates and cultured at 37°C, 5% CO, and atmospheric pressure
for 24 h. After the cells adhered, the medium was removed.
The cells were incubated in 200 ul medium containing 7
different concentrations of paclitaxel, where the final
concentrations of paclitaxel were 60 pg/ml, 15 pg/ml, 3.75
pg/ml, 0.938ug/ml, 0.234pg/ml, 0.059ug/ml and 0.015pug/ml.
The control group was cultured with the same amount of
medium without adding drugs. Each concentration of
paclitaxel group and control group consisted of 4 parallel
wells. These cells were cultured for 24h, 48h and 72h
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respectively. Add 20 pl of 3- (4,5-dimethylthiazol-2-yl)
-2,5-diphenyltetrazole bromide (MTT, Sigma-Aldrich, USA)
(5 mg/ml) to each well, and further incubate at 37°C for 4
hours. In order to stop the reaction, the medium was removed,
and 100 pl of DMSO (Sigma-Aldrich, USA) was added
(added) at 37°C on a micro-shaker for 15 min. The absorbance
was measured at 570 nm using an automated enzyme-linked
immunosorbent assay system (BIO-RAD, USA). The cell
survival rate of paclitaxel cultured at different concentrations
was calculated. Cell survival rate (%)=(A570 value of the
experimental group with added paclitaxel / A570 value of the
untreated group) x 100%. The average value obtained from
the experiment were used to construct the time-concentration
curve. The dose-response curve of paclitaxel was obtained by
plotting the paclitaxel concentration-cell viability curve, and
linear regression was performed. The logit method was used to
calculate the 50% inhibition rate of paclitaxel concentration
(IC50). The optimal concentration and time of paclitaxel were
screened for follow-up study. This experiment was repeated 3
times.

3. Results

Effect of paclitaxel on Ul4 cell viability

With the increase of paclitaxel concentration gradient and
the extension of time, the survival rate of U14 cells showed a
downward trend. Compared with the control group, paclitaxel
has a significant inhibitory effect on the proliferation of U14
cells in a concentration- and time-dependent manner (Figure
1). IC50 of U14 cells at different time were shown as follows:
24 h, 1C50=168.8 pg/ml; 48 h, 1C50=22.15 pg/ml; 72 h,
IC50=8.04 pg/ml. As the time of paclitaxel treatment
increased, the IC50 value gradually decreased.
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Figure 1. Growth inhibition of paclitaxel in Ul4 cells viability at the indicated concentration and time. * means IC50.

The results of linear regression analysis are as follows: 24 h,
y=-0.005x + 1.344, R’=0.779; 48 h, y=-0.013x +0.788,
R’=0.923; 72 h, y=-0.056x + 0.950, R*=0.908. The effect of
paclitaxel on U14 cells for 48 h was better with the trend of
linear regression fitting, and the growth inhibition of the cells

shows a significant time-effect and dose-effect relationship
(Figures 1, 2). Therefore, the IC50 value of 48 h was 22.15
pg/ml which was suit for subsequent experiments that
exploring the effect of paclitaxel on U14 cells.
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Figure 2. The dose-effect curve and linear regression of mouse cervical cancer cell line Ul4 treated with various concentrations (0.015ug/ml ~ 60ug/ml) of

paclitaxel for 24h, 48h and 72h.

4. Discussion

Cervical cancer is a common malignant tumor in the clinic,
and there may be obvious enhancement of cancer cell invasion
and metastasis ability, epithelial-mesenchymal transition, tumor
heterogeneity and other changes in the advanced stage, resulting
in the reduction of sensitivity of cancer cells to anti-cancer drugs.
Paclitaxel can significantly inhibit the biological activity of
cancer cells in the treatment of cervical cancer [12], but it may
also cause chemotherapy failure due to the occurrence of
multi-drug resistance [13]. Therefore, how to improve the effect
of anticancer drugs on cervical cancer, reduce the resistance of
cancer cells to chemotherapy drugs, and increase the sensitivity
of cancer cells to drugs is an important issue.

Paclitaxel is an efficient, strong, and broad-spectrum cell
cycle-specific anti-tumor drug that can synergize with
multiple anti-cancer drugs and sensitize radiotherapy [14].
Bava et al. pointed out that MTT assay is a very convenient
method to evaluate paclitaxel drug sensitivity. Paclitaxel is
highly cytotoxic to human-derived cervical cancer of Hela,
SiHa, CaSki and ME-180 cell lines [15]. The cytotoxicity
induced by 5 nmol /L and 10 nmol / L Paclitaxel was 17% and
50%, respectively [15]. In this study, paclitaxel had a poor
growth inhibition effect on Ul4 cells during the 24-hour
period. However, paclitaxel had certain cytotoxicity in the
48-hour period and 72-hour period. As the prolonged toxic
effect increases, and the proliferation and survival of U14 cells
are gradually inhibited.

5. Conclusion

In conclusion, this study initially explored paclitaxel's
anti-cervical cancer cell of Ul4’s activity, and the results
showed that paclitaxel had a significant inhibitory effect on
U14 cell activity, which provides new evidence for paclitaxel's
treatment of cervical cancer. In addition, paclitaxel’s
inhibitory effect on Ul4 cells was a concentration- and
time-dependent manner, which also provide a reference for
clinical use.
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