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Lung cancer is one of the top ten malignant tumors, seriously endangering people’s lives and health,
with morbidity and mortality ranking first. Molecular targeted therapy overcomes the shortcomings of
traditional chemotherapy. In recent years, the application of tumor therapy has become wider and wider.
Gefitinib is the most successful molecular targeted drug for the treatment of lung cancer in recent years.
The purpose of this article is to explore the establishment method of gefitinib-resistant lung cancer cell
lines and the mechanism of epidermal growth factor receptor signaling pathway change. The method of
gradually increasing the concentration of gefitinib was used to successfully establish NC-H1985 gefitinib-
resistant cells. The strains were also analyzed for epidermal growth factor receptor, messenger ribonucleic
acid expression at different times. The results show that this cell line has a certain difference compared
to the parental NC-H1985 cell. With the extension of the culture time, the ribonucleic acid concentration
decreased by 51 % and the 18S ribosomal ribonucleic acid, cycle threshold value increased by 39 %.
In addition, the higher the relative expression of messenger ribonucleic acid in gefitinib-resistant lung
cancer cells, the epidermal growth factor receptor signaling pathway is likely to change. From 24 h to 72
h, the relative expression of messenger ribonucleic acid has increased by 37.5 %. After gefitinib resistance
culture of NC-H198S5 gefitinib-resistant cells were 44.1 % in resting phase, 36.9 % in growth 1 phase, 11.4
% in synthesis phase, 4.3 % in growth 2 phase and 3.3 % in mitotic phase.
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Lung cancer is one of the ten major malignant tumors,
seriously harming people’s lives and health, with the
highest morbidity and mortality, accounting for about
10 % of total cases and 20 % of total cancer deaths,
respectively. Surgical resection is the most effective
treatment, but most patients are in the middle or late
stage of the disease when they find the tumor and even
patients who undergo surgical treatment often require
chemotherapy. Therefore, chemotherapy is still the most
widely used method in the clinical treatment of lung
cancer. However, traditional chemotherapeutic drugs
are clinically restricted due to their poor specificity and
toxicity, while molecular targeted therapy overcomes
the deficiencies of traditional chemotherapeutics and
has been widely used in cancer treatment in recent
years.

Gefitinib (ZD1839) is an Epidermal Growth Factor
Receptor-Tyrosine Kinase Inhibitor (EGFR-TKI) and
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is the most successful molecular targeted drug for the
treatment of lung cancer. It can actively inhibit the
activation of EGFR and its transduction system, prevent
the activation of Rat sarcoma virus/Rapidly Accelerated
Fibrosarcoma/Mitogen-Activated Protein Kinase (RAS/
RAF/MAPK) transduction system and thus inhibit the
activity of EGFR tyrosine kinasel!l. Studies have shown
that Non-Small-Cell Lung Carcinoma (NSCLC) that
are sensitive to gefitinib usually have EGFR16, 19
and 23 exon mutations and these mutations are mainly
found in scan of female and non-smoking lung cancer
patients®?!. In contrast, NSCLC for gefitinib usually
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carries mutations in EGFR exon 19 or k-RAS, B-RAF
and certain exons of other genes. It is worth noting that
with the delay of gefitinib treatment, some lung cancers
initially sensitive to this drug will also develop acquired
resistance, which is also the main reason for the failure
of the drug treatment. The mechanism of drug action
during traditional drug administration includes up
regulation of pro drug-related protein expression,
abnormal mismatch repair function, enhanced cellular
drug efflux and detoxification, and changes in drug
targets in cell groupsP®l. However, the mechanism
of gefitinib acquired resistance may be difficult to
explain with the resistance mechanism of traditional
chemotherapy. According to reports, the mechanism of
acquired resistance of gefitinib in lung cancer mainly
includes the following aspects: The secondary mutation
of exon EGFR20 causes the conformational change of
EGFR, causing gefitinib to lose its target. The exon
mutation of the K-RAS and/or B-RAF gene leads to
the self-activation or sensitivity of the molecules
downstream of the signal transduction pathway and the
cancer tissue loses its epithelial tissue characteristics
through epithelial-mesenchymal transition, causing the
loss of the drug its goal.

This article discusses the establishment of gefitinib-
resistant lung cancer cell lines and the study of EGFR
signaling pathway changes. Among them, Suzuki
analyzed the main chemotherapy used in the treatment
of lung cancer and pointed out the limitations of
molecular targeted therapy. The relationship between
gefitinib-resistant micro Ribonucleic Acid (miRNA)
expression and kinase signaling was studied. MiR-205
was significantly increased in fentin-resistant cell lines
and certain kinase inhibitors were also found to inhibit
miR-205 activity in gefitinib-resistant cell lines!*.
Dai established a NSCLC cell line H292 sensitive to
gefitinib in the study and screened and analyzed the
differentially expressed circular RNA before and after
drug resistance and tested the proliferation of cell lines
by gefitinib by Cell Counting Kit-8 (CCK-8) analysis
inhibition?. In the article, Zhang pointed out the key
role of EGFR in the treatment of lung cancer and
acquired resistance to gefitinib is also very common. A
compound called 244-MPT was found through research,
which inhibits the growth and colony formation of
gefitinib-sensitive or drug-resistant lung cancer cells®,
Cai clearly pointed out in its research that about 50
% of Asian lung cancer patients will have EGFR
mutations, so they are sensitive to EGFR-TKI because
patients' EGFR secondary mutations were obtained and
resistance to TKI such as gefitinib was obtained”. In
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the study, Lee described that patients with NSCLC with
mutations in the EGFR benefited from the treatment of
reversible EGFR-TKI such as gefitinib, but may be due
to the new type of sexual resistance mechanism cannot
significantly improve the overall survival rate of lung
cancer patients with EGFR mutation®.

The main research content of this article is the
establishment of gefitinib-resistant lung cancer cell
lines and the study of EGFR signaling pathway
changes. Based on the research of previous scholars,
this paper has made some innovations and the
innovations are roughly as follows; the first point is
that this article has gradually established the method
by gradually increasing the concentration of gefitinib
and successfully established the NC-H1985 gefitinib
resistant cell line. The second point is to use the Anti-
Tubercular Treatment (ATT) method to analyze the
expression of EGFR, messenger RNA (mRNA) at
different times, strictly ensuring the authenticity and
reliability of the experimental data. The third point is
the use of a new type of statistical-related software. The
experimental data is analyzed using Statistical Package
for the Social Sciences (SPSS) 13.0 statistical software.
The data of the detection indicators are described by the
standard deviation (x£s). NC-H1985 cells are in each
gene. The difference in mRNA level expression was
determined by t test between two independent samples.

THEORETICAL STUDY ON  GEFI-
TINIB-RESISTANT LUNG CANCER CELL
LINES AND EGFR SIGNALING PATHWAY

Advantages and limitations of gefitinib in the
treatment of lung cancer:

To establish a gefitinib-resistant lung cancer cell line,
it is first necessary to understand the advantages of
gefitinib over other lung cancer treatments and the
limitations of gefitinib. Gefitinib can shrink the tumors
of patients with EGFR-positive NSCLC. Compared
with docetaxel, gefitinib achieved a higher remission
rate and significantly improved the quality of life of
patients!', Due to the high rate of EGFR mutations
in female lung cancer patients with no history of
smoking, gefitinib can achieve a remission rate of up
to 70 % in the treatment of NSCLC, EGFR-TKI that
has failed previous chemotherapy. Sexual patients have
better efficacy and safety. Therefore, it is clinically
recommended to use EGFR-TKI drugs, such as gefitinib,
until the disease progression or toxicity intolerance of
lung cancer patients with advanced EGFR mutation'!.
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Although EGFR-TKI (such as gefitinib) shows good
therapeutic effects on lung cancer patients, they are
only effective for a small number of patients with
EGFR gene mutations or increased copy number and
there are also problems of secondary drug resistancel'?l.
Secondary drug resistance is the cause of the failure
of EGFR-TKI targeted therapy in NSCLC patients.
At present, the research on secondary drug resistance
is generally regarded as the theory of secondary
mutations of the EGFR genel'¥l. Therefore, although
gefitinib has achieved certain therapeutic effects in
some lung cancer patients, due to the problem of drug
resistance, this type of treatment based on tyrosine
kinase inhibition cannot completely cure the tumor.
From clinical experience and mechanism research data,
drug resistance that is unavoidable after continuous
application is the bottleneck restricting the progress of
gefitinib application.

Mechanism of resistance of lung cancer cells to
gefitinib:

According to existing assumptions, the resistance
mechanism of lung cancer cells to gefitinib may have the
following aspects. First, changes in drug targeting sites,
such as EGFR mutation (T790M), prevent gefitinib from
binding to the Adenosine Triphosphate (ATP) binding
site and activate downstream signaling pathways!'#.
Second, the activation of EGFR bypass (such as Insulin
Growth Factor 1 Receptor (IGF1R)) directly activates
the downstream signaling pathway of EGFR. The third
is the inactivation of functional Phosphatase and Tensin
Homolog (PTEN), which leads to excessive activation
of Phosphatidylinositol 3-Kinase (PI3K)/Protein
Kinase B (AKT) pathway and loss of coupling with
EGFR. Despite many assumptions, the mechanism
of EGFR-TKI resistance in lung cancer cells has not
been fully elucidated. However, scientists know that
the Forkhead Box O (FOXO) transcription factor is
an important substrate for the survival kinase AKT.
FOXO3a is the main member of the permanent family
of FOXO and belongs to subtype 0 of the forehead
transcription factor!’”. FOXO transcription factors
regulate the proliferation, apoptosis and cell cycle of
tumor cells by inhibiting or activating the transcription
of many tumor-related genes (such as p27<*! and cyclin
D). In addition, the FOXO transcription factor family
is also involved in the formation of tumor resistance
and resistance mechanisms. Members of the FOXO
family play different roles in various tumor cells.
FOXO3a regulates the sensitivity of tumor cells to
platinum drugs. The abnormal expression of FOXO3a
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may be closely related to the occurrence of tumors and
FOXO3a is related to the drug resistance mechanism of
breast cancer. For example, the activation of FOXO3a
can reverse the resistance of chronic myelogenous
leukemia to tyrosine kinase inhibition. In general,
FOXO3a transcription factor plays an important and
complex regulatory role in various physiological and
biochemical processes of tumor cells!!®!. Therefore, it is
speculated that it may also play a role in the resistance
of lung cancer cells to, for example, EGFR-TKI targeted
drugs.

EXPERIMENTS ON THE ESTABLISH-
MENT OF GEFITINIB-RESISTANT LUNG
CANCER CELL LINE AND ITS EGFR SIG-
NALING PATHWAY

Experimental materials:

Cell line: Human lung cancer cell line NC-H1985,
purchased from the Institute of Basic Research of the
Chinese Academy of Medical Sciences and kept by a
molecular biology laboratory of a hospital.

Experimental reagents: Roswell Park Memorial
Institute (RPMI)-1640 medium (Beijing fly, biochemical
products, China) and Fetal Bovine Serum (FBS)
standard (Tianjin Hao Ocean Biotechnology Co., Ltd.,
China), trypsin (Shanghai SsangYong Pharmaceutical
Co., Ltd., China), Sajida Oxathiazole blue (measured
by 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyl
Tetrazolium Bromide (MTT)) (Sigma, United States of
America (USA)), Dimethyl Sulfoxide (DMSO) (China
Tianjin Fine Chemical Industry Research Institute),
mouse anti-human EGFR monoclonal antibody
(clone number 1116, Netmakers, USA), mouse anti-
human P-EGFR monoclonal antibody (Cell Signaling
Technology, USA), mouse anti-human; human MutS
Homolog 2 (hMSH2) monoclonal antibody (clone
number FE11, Invitrogen, USA), anti-human K-RAS
polyclonal antibody (China Sino Bio Technology
Co., Ltd., China), Acrylamide (Sigma, USA), sodium
dihydrogen phosphate chemicals (Beijing Chemical
Factory), disodium hydrogen phosphate (Beijing
Chemical Factory), Glycerin (Beijing Chemical
Factory), Sodium Dodecyl Sulfate (SDS) (Leboa
Technology Co., Ltd.), Glycine (Leboa Technology
Co., Ltd.), Tris (Leboa Technology Co., Ltd.), Skimmed
Milk Powder (Yilin Dairy) and Ammonium Persulfate
(APS) (Beijing Bosin Bio Technology Co., Ltd).

Experimental equipment: Ultra-clean workbench
(Suzhou Purification Equipment Factory, China),
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inverted microscope (Chongqing XCZ-D2), sharp
general optical microscope (Olympus, Japan),
micro plate reader (Thermo Lab system, Finland),
MMZ trace oscillation instrument (Jiangnan Jinan
Medical Instrument, China), nucleic acid quantifier
(Eppendorf, LTD, Germany), light scanner HR196
(Idaho Technology Company), Polymerase Chain
Reaction (PCR) amplifier (Eppendorf, Germany), other
experimental instruments used were shown in the
Table 1.

Preparation of main reagents: The molecular weight
of gefitinib is 446.90. 10 mg, pure gefitinib powder
is dissolved in 559.40 ul DMSO solution to make a
storage solution of 40 mmol/l. Separate and store at 20°
for use!'”l. Complete medium RPMI-1640 contains 10
% FBS and 1 % streptomycin. Cell cryopreservation
solution RPMI-1640 contains 20 % FBS and 10 %
DMSO. Gefitinib’s medium contains 10 % FBS, 1
% penicillin-streptomycin and the corresponding
concentration of gefitinib. The order of administration
in RPMI-1640 was, slowly add gefitinib to RPMI-1640,
that is, after adding 4 ml of complete medium to a 25 cm?
medium, add a storage medium with a calculated dose of
40 mmol/11"¥. Preparation of different concentrations of
gefitinib working solution (DMSO concentration within
0.3 %), take sterile 15 ml centrifuge tubes and mark
them as tubes 1-10, respectively. The corresponding
concentrations are marked as 0, 2.5, 5, 10, 20, 30, 40,
60, 80, 120 pmol/l. Add gefitinib while shaking gently
to prevent local precipitation of excessive precipitation
crystallization.

Experimental method:

Cell culture and medium exchange: After purchasing
NC-H1985 cells, cells were cultured in an incubator at
37° and 5 % Carbon dioxide (CO,) using RPMI 1640
(Sigma) medium containing 10 % FBS (Sigma). If the
degree of cell fusion is low or the growth is slow and
the color of the medium does not change significantly,
the fluid can be changed every 2 d or once a day!.

Cell digestion and passage: When the cells grow to
70 %-90 % saturation in a 25 cm? culture flask, they are
washed twice with Phosphate Buffered Saline (PBS).
When the cells become round and pushed, immediately
add about 4 ml of complete culture medium to stop the
digestion and gently blow the wall of the bottle with a
disposable pipette (to avoid air bubbles). Transfer the
liquid in the bottle to a 15 ml centrifuge tube at a speed
of 1200 r/min and centrifuge for 5 min. The original
flask was washed twice with PBS solution. Discard the
supernatant and add complete medium. The medium
was added to 5 ml and the medium was placed in a
constant temperature incubator at 37°, 5 % CO, and 85
% humidity for further cultivation.

Cryopreservation of cells: The number of
cryopreserved cells should be at least 3 times that
of the plated cells and the number of cells in the
cryopreservation tube should be determined based on
the cell count results. Then, the cells in good condition
in the exponential growth phase were centrifuged
at 1200 r/min for 5 min and the supernatant was
discarded. Next, suspend the cells with the prepared
cell cryopreservation solution and transfer the cell
suspension to a 2 ml cryopreservation tube, each of
which has a volume of approximately 1.5 ml. The cells
were placed sequentially at 4° for 30 min, 20° for 2 h
and 80° overnight.

Frozen recovery of cells: First, quickly remove the
NC-H1985 cells in liquid nitrogen and immediately
transfer the NC-H1985 cells to a 37° water bath,
shaking in a water bath to quickly melt. The frozen
storage tube was then sterilized with 75 % ethanol and
then transferred to an ultra-clean workbench. Transfer
the thawed cell solution to a 15 ml centrifuge tube and
add approximately 5 ml of fresh culture fluid. Then
the solution was centrifuged at 1200 r/min for 5 min.
Finally, the cells were transferred to a sterile culture
bottle; the medium was added to 5 ml and stored in a
constant temperature incubator at 37°, 5 % CO, and 85
% humidity.

TABLE 1: OTHER INSTRUMENTS USED IN THE EXPERIMENT

Name Type of machine Producer
Hemocytometer 1/400 mm? YuquanlS;L:S;c:el:‘?rs:jg?yOptical
Hand-held steam sterilizer YXQG02 Shandong Dongcl:. ’I\Afgii'cal Technology
Dry box DHG-9146A Shanghai JunhongLIg.st Equipment Co.,
Cell incubator HERA Cell German Heraeus Company

1272

Indian Journal of Pharmaceutical Sciences

September-October 2022



www.ijpsonline.com

Drug-resistant culture of cells: In this study, drug-
resistant cell lines were established by gradually
increasing the concentration of gefitinib®’\. Take cells
in logarithmic growth phase, wash twice with PBS
and add gefitinib at a concentration of 5 pmol/l. After
culturing in the incubator for 48 h, the drug solution
was discarded and complete medium without gefitinib
was added to the solution for further cultivation. When
the cell growth and fusion reach 70 %-80 % saturation,
the above process is repeated until NC-H1985 cells
grow stably in this concentration of drug solution.
The remaining cells were further cultured with 10
umol/l gefitinib solution. Increase the concentration
of the solution gradually during the treatment. The
concentrations are 15 pmol/l, 20 pmol/l, 25 pmol/l,
30 pmol/l and the drug addiction process is repeated
continuously. After the concentration of the cells
has increased, the concentration of the cells can
be stabilized. One was that, until NC-H1985 cells
grew steadily in a solution with a concentration of 30
pumol/l, the whole process lasted about 10 mo before
the resistance of NC-H1985 cells could be established.
Finally, NC-H1985 cells were cultured in a non-toxic
medium for 2 w and the logarithmic phase cells were
taken for subsequent experiments to eliminate the
effects of gefitinib™",

Half-maximal Inhibitory Concentration (IC, ) value
and NC-H1985 resistance to gefitinib: Cell resistance
were measured by the CCK-8 method. NC-H1985 cells
in the logarithmic growth phase were seeded into 96-
well cell culture plates (2x10%/well). Each well contains
100 pl cell suspension (100 pl PBS only) and add the
solution to the blank group, then incubate for 24 h
in an incubator at 37°, 5 % CO, and 85 % humidity.
Absorb liquid from each well and add 10 pl of CCK-8
liquid and 90 pl medium (after mixing) to each well
and continue culturing for 3 h in a constant temperature
incubator. To determine the IC,  value, first select
a wavelength of 450 nm and measure the absorption
value (Optical Density (OD,)) of each well on the
Enzyme-Linked Immunosorbent Assay (ELISA). Then
use the drug concentration as the horizontal axis and
the cell survival rate as the vertical axis to draw the
cell resistance curve?!. Throughout the experiment,
SPSS 13.0 software was used to calculate the IC, of
each drug through the linear regression of the inhibition
concentration value and Vascular Resistance (VR) and
the resistance index 1C, was calculated.

Cellgrowth measurement and calculation of doubling
time: First, trypsinogen and centrifuge NC-H1985 cells
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into a logarithmic phase after cell suspension, inoculate
96 cell culture plates according to 5x10* wells/vaccine,
using RPMI 1640 and 10 % FBS. The cultivation was
carried out at 37° and the cultivation was carried out
in the 5 % CO, incubator 1, 2, 3, 4, 5, 6 and 7 d after
sampling (repeat 12 times per well), giving up original
culture, add 100 pl CCK-8 mixture (CCK 8-10 pl, 90
ul) to each well, continue to incubate at 37° for 3 h,
450 m wavelength, measure each well on ELISA. The
absorbance (OD, ) value (the method is same as the
above experiment). Finally, draw a cell growth curve
(the number of cells is proportional to the OD value)
and calculate the cell population doubling time (cell
population ion doubling time T).

Observation of cell morphology: This study used
cell slide Hematoxylin and Eosin (HE) staining
method to observe the cell morphology. The specific
operation method is; before sample preparation, select
the logarithmic phase NC-H1985 cells and use them
in a medium containing 10 % FBS digest with 0.25
% trypsin, then tap the cells gently with a disposable
pipette, transfer the cell suspension to a sterile centrifuge
tube, centrifuge at 1000 RPM for 10 min, pour off the
clear solution and suspend the cellsi*?. After counting
the cells by staining, the cell concentration was adjusted
to about 1x10° ml and the cells were seeded into a 24-
well plate with a cover glass placed until the cover glass
was completely submerged. The protective glass has
been treated with conventional foam acid and treated
with an autoclave at high temperature. The inoculated
cells were cultured at 37° in 5 % CO,. When the cells
were covered with a cover glass of about 70 %-80 %,
the original medium can be aspirated and washed 3
times with 5 ml PBS and then the cell color separation
starts. First observe the condition of the cells under a
microscope. If the nuclei are too dark, stain them with
a 1 % hydrochloric acid alcohol solution for a few
seconds and then wash them in tap water. Cytoplasmic
staining method was done by immersing the coverslip
in eosin dye for 1 min and then washes with tap water.
After the cover slip is purged or naturally dried,
it is sealed with neutral glue. Finally, observe the
morphology of the cells under a microscope and take
pictures for comparison.

Judgment criteria for protein expression and mRNA
expression: First, the expression of EGFR protein, take
the yellow particles in the cell membrane or cytoplasm
as positive expression, record the cell expression site
separately and compare the expression intensity with
the corresponding expression site®?l. The expression
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standard of P-EGFR protein is as follows; first, the
positive expression is recorded in the cell membrane
or cytoplasm with yellow particles and the expression
intensity is compared with the parental cell line. The
standard of k-RAS protein expression; the yellow
particles in the cytoplasm are used as positive expression
and the expression intensity is compared with the
expression intensity of the parent cell®). The standard
of b-RAF protein expression; the yellow particles in
the cytoplasm are used as positive expressions and the
expression intensity is compared with the parent cells.
The standard expression of E-cadherin protein is as
follows; the expression of E-cadherin protein is positive
for yellow particles in the cell membrane or cytoplasm
and the expression site is recorded separately and
compared with the corresponding expression intensity.
Finally, the expression standard of the mismatch repair
protein hMSH2 is as follows; the yellow particles are
positive in the nucleus when compared with the parent
cells.

Statistical analysis:

Suspend the cells obtained after digestion with 2 ml of
culture solution, take a clean cell counting plate, cover
with a coverslip, shake the cells and suck up 10 pl single
cell suspensions and 10 pl trypan blue staining. After
mixing the liquid, suck 10 ul and slowly inject along
the edge of the cover glass to avoid the generation of
air bubbles. Place it under an inverted microscope for
observation, look for a large square under a low-power
microscope, count the number of cells in four large
squares under a high-power microscope and count it
with an electronic cell counter.

SPSS 13.0 statistical software was used for analysis.
The data of the detection indicators in this study
were described by the standard deviation (x+s). The
difference in the mRNA expression of each gene of
NC-H1985 cells was measured by t-test between two
independent samples.

RESULTS AND DISCUSSION

Analysis of drug resistance characteristics of cells after
culturing NC-H1985 cells with different concentrations

of gefitinib for 24 h, 48 h and 72 h, the cell survival rate
can be measured and recorded to make a table. It can
be seen from the research results that with the increase
of gefitinib concentration and culture time, the survival
rate of NC-H1985 cells gradually decreased and the
specific data are shown in Table 2.

In this study, the gefitinib resistant strain NC-H1985 was
established by gradually increasing the concentration of
gefitinib. The sensitivity of gefitinib to the parental cell
NC-H1985 and the drug-resistant cell NC-H1985 was
compared. It was found that the IC, of drug-resistant
cells was significantly higher than that of parental cells
and there was no significant change in the expression
levels of Extracellular Signal-Regulated Protein Kinase
(ERK1/2) and phosphorylated Signal Transducer and
Activator of Transcription 3 (p-STAT3) in NC-H1985
cells, but the expression of p-AKT was significantly
reduced and it was treated in NC-H1985 drug-resistant
strains. It was also found that the treatment after the
expression of p-AKT and p-STAT3 was suppressed
and almost no expression of pERK1/2 was moderately
suppressed. It can be seen that NC-H1985 parental cells
and gefitinib-resistant strain NC-H1985 have significant
differences in drug resistance signaling mechanism. In
this study, Western blot was used to determine the RNA
concentration of NC-H1985 drug-resistant cells and the
mRNA expression was analyzed. The specific data was
shown in fig. 1.

From the data in fig. 1, it can be seen that the NC-H1985
gefitinib cell line has a certain difference compared to
the parental NC-H1985 cell. With the extension of the
culture time, the RNA concentration decreased by 51 %
and the 18 transfer RNA (tRNA), Cycle threshold (Ct)
value increased 39 %, the Ct value of IGF1R increased
by 44 %, which shows that the NC-H1985 gefitinib cell
line has a certain resistance. It proves that this study
successfully established the NC-H1985 drug-resistant
cell line.

Most NSCLC patients with EGFR mutation activators
(such as exon 19 deletion (Del E746-A750) and exon 21
mutation (L858R) are initially sensitive to EGFR-TKI.
Gefitinib can suppress cancer throughout Resting (GO)
stage. It plays a role in the rapid development of cells,

TABLE 2: THE SURVIVAL RATE OF NC-H1985 CELLS AFTER DIFFERENT CONCENTRATIONS OF GEFITINIB AFTER

24H,48HAND 72H

Time 2.5 pmol/l 5 pmol/l 10 pmol/l 20 pmol/l 30 pmol/l 40 pmol/l 60 pmol/l 80 pmol/l 120 pmol/l
24 h 0.99 0.974 0.955 0.93 0.912 0.896 0.758 0.714 0.655
48 h 0.972 0.943 0.916 0.886 0.841 0.779 0.654 0.606 0.552
72 h 0.955 0.932 0.894 0.812 0.773 0.607 0.425 0.295 0.12
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Fig. 1: Comparison of RNA concentration and relative expression of mRNA in NC-H1985 drug-resistant cells after different culture

times

Note: (HH): RNA concentration; (Hl): Ct value (18S RNA) and (): Ct value (16S RNA)

thereby reducing the ability of cancer cells to invade,
metastasize and infiltrate. However, most of them will
eventually become resistant to drugs. At present, the
mechanism of resistance to gefitinib in NSCLC patients
is mainly divided. It is a secondary mutation of EGFR
(the most common mutation is T790M), abnormal
activation of STAT3 signaling pathway and continuous
activation of PI3K/AKT signaling pathway. The growth
of NC-HI1985 drug-resistant cell lines at different
concentrations was shown in fig. 2.

From the data in fig. 2, it can be seen that the growth rate
of the NC-H1985 drug-resistant cell line successfully
established in this study is related to time and the
concentration of gefitinib solution. With the extension
of time, NC-H1985 drug-resistant cells at 10 pmol/l,
40 pmol/l and 120 umol/l gefitinib solution increased 6
times, 5 times and 4.5 times respectively, it can be seen
that the higher the concentration of gefitinib solution,
the slower the growth of NC-H1985 drug-resistant
cells. The longer the time, the slower the growth of NC-
H1985 drug-resistant cells.

EGFR is a protein encoding the proto-oncogene
Human Epidermal growth factor Receptor 1 (HERI).
It is synthesized in the cytoplasm and then moved to
the cell membrane to perform its function. It is the
starting point of multiple signal transduction pathways
in the cell. The human EGFR gene is located in the
p13-22 region of chromosome 7 and is composed of
28 exons, which belong to HER2 (ERBB2/NEU),
ERBB-3, (HER3) and ERBB-4 (HER4). However,
when EGFR protein is overexpressed and/or mutated,
ligand-independent tyrosine kinase activation occurs.
Activated EGFR activates a series of related genes,
leading to cell proliferation and inhibiting apoptosis. It
is known that EGFR protein overexpression occurs in 40
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%-80 % of NSCLC patients. The mechanism of EGFR
overexpression is gene amplification (95 %), increased
transcription (5 %), or gene mutation. In this study,
the ATT method was used to analyze the expression of
EGFR, mRNA at different times, as shown in fig. 3.

From fig. 3, it can be seen that the change of EGFR
signaling pathway of gefitinib-resistant lung cancer
cells is related to the relative expression of mRNA.
The higher the relative mRNA expression, the easier
the EGFR signaling pathway changes. From 24-72 h,
mRNA relative expression increased by 37.5 %.

There are 486 mutations in the ATP-binding domain
of EGFR tyrosine kinase and the main mutations are
located in exons 18, 19, 20 and 21 of the EGFR gene.
In this study, immunocytochemistry was used to test
and compare the differences in the expression of EGFR
and P-EGFR proteins in the NC-H1985 cell line. It was
found that although these two cell lines have the same
strength, they express both in the cell membrane and
cytoplasm protein cell membrane expression, but the
cytoplasmic expression of both in NC-H1985 resistant
strain is stronger than the parental strain NC-H1985,
that is EGFR and P-EGFR protein in gefitinib obtained
cytoplasmic expression of drug-resistant cell lines
enhanced. The reason may be that the growth rate of
drug-resistant cells slows down and cells continuously
synthesize EGFR to promote cell growth. However,
EGFR-TKI weakens the activation of EGFR, which
leads to the failure of signal activation of downstream
signal transduction pathways. As a result, the EGFR
protein synthesized in the cytoplasm cannot be
efficiently transported to the cell membrane. In this
study, the phase distribution of NC-H1985 gefitinib-
resistant cells was observed through an inverted phase
contrast microscope. The specific data was shown in

1275



www.ijpsonline.com

Mumber(x DOBOMINY
= = -
— h [ L7} e h

=
T

1d 3 5d Td
Time of growth

Fig. 2: The growth of NC-H198S drug-resistant cells at different concentrations of gefitinib
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Fig. 3: Comparison of relative mRNA expression levels of EGFR gene after different culture time
Note: (l ): Ct value (EGFR); (mm ): Ct value (18S RNA) and ( [777): Ct
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Fig. 4: Cycle distribution of NC-H198S5 drug-resistant cells
Note: (|l ): GO Phase; (|l ): G1 Phase; (l): S Phase; ([771): G2 Phase and (| |): M Phase
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fig. 4.

As shown in fig. 4, 44.1 % of NC-H1985 gefitinib-
resistant cells cultured after gefitinib resistance were in
GO phase, 36.9 % were in Growth 1 (G1) phase, 11.4 %
were in Synthesis (S) phase and 4.3 % were in Growth
2 (G2) phase and 3.3 % in the Mitosis (M) period.

This article analyzes the drug resistance problems in
the current common methods of treating lung cancer
and discusses the solutions to these problems and
establishes the corresponding drug-resistant cells. It
also briefly introduces the development and prospects
of molecular targeted therapy, analyzes the advantages
and disadvantages of the commonly used drug gefitinib
and provides solutions for solving the problems in
application.

This paper analyzes the establishment of gefitinib-
resistant lung cancer cell lines and the changes in EGFR
signaling pathway, explains the benefits and limitations
of gefitinib in the treatment of lung cancer and
successfully established NC-H1985 gefitinib-resistant
cell line. It was found to have a certain difference
compared to the parental NC-H1985 cell line. With the
extension of the culture time, the RNA concentration
decreased by 51 % and the 18S ribosomal RNA (18
sRNA) Ct value increased by 39 %. In addition, the
higher the concentration of gefitinib solution, the
slower the growth of NC-H1985 drug-resistant cells.
At the same time, the growth rate of gefitinib solution
in 10 pmol/l, 40 pmol/l and 120 umol/l, respectively
increased by 6 times, 5 times and 4.5 times.

This study explored the establishment of gefitinib-
resistant lung cancer cell lines and the mechanism of
EGFR signaling pathway changes. It has been verified
by research that a gefitinib resistant cell line can be
successfully established by gradually increasing the
concentration of gefitinib. It was also found that the
higher the relative expression of mRNA in gefitinib-
resistant lung cancer cells, the EGFR signaling pathway
is likely to change. From 24 h to 72 h, the relative
expression of mRNA has increased by 37.5 %. After
gefitinib-resistant culture out of NC-H1985 gefitinib-
resistant cells, 44.1 % were in GO phase, 36.9 % were
in G1 phase, 11.4 % were in S phase, 4.3 % were in G2
phase and 3.3 % were in M phase.
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