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 Background: Human lung cancer is still the leading cause of cancer-related mortality around the world, although a variety of 
new therapies have been used in the treatment of this disease. Antibody-drug conjugate (ADC) has revolution-
ized the field of cancer therapy in recent decades. Unlike traditional chemotherapy that damages the healthy 
cells, ADC first utilizes monoclonal antibodies to bind tumor-specific antigen targets and then deliver a highly 
potent cytotoxic agent to kill tumor cells. Thus, ADC can benefit cancer patients because this drug has less se-
vere adverse effects.

 Material/Methods: One type of ADC for non-small cell lung cancer (NSCLC) was designed in this study: Erbitux-vc-PAB-MMAE. It 
is a mouse/human chimeric monoclonal antibody, Erbitux, conjugating to the tubulin inhibitor auristatin. The 
efficacy of ADC was investigated through in vitro and in vivo studies.

 Results: Our in vitro study demonstrated that Erbitux-vc-PAB-MMAE could effectively inhibit proliferation of human lung 
cancer A549 cells, and arrested cell cycle at G2/M phase. In a mouse xenograft model, the results indicated 
that Erbitux-vc-PAB-MMAE could be exactly delivered to tumor tissues, and effectively inhibited tumor growth 
via promoting apoptosis of cancer cells.

 Conclusions: The antibody portion of an ADC drug (Erbitux) was used as a vector to bring the effector molecule (tubulin in-
hibitor MMAE) to the targeted tumor tissue. This antibody-drug conjugate can exert a strong anti-tumor effect.
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Background

Lung cancer is the leading cause of cancer-related death in 
the world, and more than 1 million new cases are diagnosed 
per year. The economic burden increases year by year. Lung 
cancer is classified into 2 categories: non-small cell lung can-
cer (NSCLC) and small cell lung cancer (SCLC). The NSCLC pa-
tients account for 80% of all lung cancer patients. Because of 
the difficulty in early detection, most NSCLC patients have al-
ready reached advanced stage at diagnosis. The traditional 
chemotherapy has been used as primary therapy for treating 
advanced-stage NSCLC patients, but it has nonspecific toxic-
ity and a narrow therapeutic window [1,2]. As more studies 
unveil the cancer cell biology, alternative targeted therapies 
(e.g., EGFR-TKI) can provide safer and more effective treat-
ments compared with traditional chemotherapy. However, 
drug resistance is the new challenge to targeted therapies. 
Therefore, it is imperative to explore new therapy strategies 
for the treatment of NSCLC.

Antibody-drug conjugate (ADC) emerges as a promising class 
of anti-cancer drug, because it can specifically deliver drug to 
antigen-expressing tumor cells and kill tumor cells [3,4]. ADC 
has 3 components: a monoclonal antibody that specifically 
targets antigens expressed on the surface of tumor cells, a 
highly cytotoxic drug, and a stable cleavable or noncleanable 
linker. Monoclonal antibody can recognize and combine the 
specific antigens on the surface of tumor cells, and then ADC 
enters the tumor cells through cell phagocytosis. The highly 
cytotoxic drug is released to kill tumor cells after the linker is 
cleaved. This antibody-mediated drug delivery approach can 
specifically kill tumor cells, and also significantly expand the 
therapeutic window compared with the conventional chemo-
therapy. There are 2 types of ADCs are available in the mar-
ket [5,6]: Kadcyla and Adcetris. Kadcyla was designed by con-
jugating a CD30-tageted antibody to a tubulin polymerization 
inhibitor monomethyl auristatin E. This ADC was approved for 
the treatment of relapsed or refractory Hodgkin’s lymphoma 
and systemic anaplastic large cell lymphoma. Adcetris was ap-
proved for treating HER2-positive breast cancer [7]. It is con-
sisted of an antibody that targets human epidermal growth 
factor receptor 2 (HER2) and a tubulin polymerization inhib-
itor DM1. In addition, more than 40 types of ADCs are in the 
clinical trials stage now.

In this study, a new ADC (Erbitux-vc-PAB-MMAE) was de-
signed. The monoclonal antibody part is Erbitux (Cetuximab). 
Cetuximab is a human/mouse chimeric monoclonal antibody 
that targets to epidermal growth factor receptor (EGFR). Thus, 
ADC can specifically target to NSCLC with EGFR gene mutation. 
The highly cytotoxic part is a tubulin inhibitor, monomethyl 
auristatin E (MMAE). The main mechanism of MMAE is to in-
terfere with microtubules dissociation and polymerization of 

the tumor cells, so tumor cells cannot be normal stage for mi-
tosis to proliferate. In this study, in vitro and in vivo studies 
were used to investigate the effectiveness of ADC (Erbitux-vc-
PAB-MMAE) in inhibiting proliferation and promoting apopto-
sis of human lung cancer A549 cells.

Material and Methods

Cell lines and reagents

Human adenocarcinomic alveolar epithelial cell line A549 cells 
were from BOSTER (Hubei, China). Human lung cancer A549 cell 
line was grown in cell culture medium with DEME high-sugar 
medium (mixture of 10% fetal bovine serum and 1% strepto-
mycin) (Biological Industries, Israel), and the control cell line 
SK-LU-1 (HTB-57) was from ATCC (USA), and cultured in a con-
stant-temperature incubator (5% CO2, 37°C).

Generation of Erbitux-vc-PAB-MMAE

Erbitux (Lilly, USA) was conjugated to MC-vc-PAB-MMAE 
(Concortis Biosystem, Inc, USA) at 4.28: 1 drug-antibody ratio. 
Erbitux-vc-PAB-MMAE was verified by Hydrophobic Interaction 
Chromatography (HIC) using an Agilent 1100 HPLC system 
(Agilent Technologies, USA).

Analysis of cell proliferation

Cell proliferation was determined by using the Cell Counting 
Kit-8, CCK-8 (Transgen biotech, Beijing, China). Briefly, 5×103 
A549 cells/well were seeded in a 96-well plate for 24 h, and 
then treated with 3 concentrations of epidermal growth factor 
receptor (EGFR) monoclonal antibody conjugate tubulin inhib-
itor (ADC), Cetuximab (Lilly, USA), and Cisplatin (Qilu Pharma, 
China) (Table 1). CCK-8 assay was performed according to the 
manufacturer’s instructions. All experiments were performed 
at least 3 times. The cell inhibition rate was calculated accord-
ing to the OD value of each well. The inhibition rate formula is 
(average D450 of control group–D450 of experimental group)/
D450 of control group×100%.

Analysis of cell cycle

Propidium iodide (PI) staining was applied to the analysis of 
cell cycle distribution through flow cytometry as previous-
ly described. Briefly, cells were cultured in a 25 cm2 flask for 
24 h, then exposed to various concentrations of Erbitux-vc-
PAB-MMAE (0.12, 0.24 mg/ml), Cetuximab (0.06, 0.12 mg/ml), 
Cisplatin (0.0125, 0.025 mg/ml), and negative control for 24 h. 
Cells were subsequently harvested with trypsin, collected by 
centrifugation (1000 rpm for 5 min), and washed once with 
cold PBS. The pellet was incubated with 1.8 ml (1 mg/ml) 
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propidium iodide (PI, Solarbio, Beijing, China) in the dark at 
4°C. Subsequently, cells were centrifuged and washed again, 
and then samples were analyzed using a BD Accuri C6 device 
(Becton Dickinson, CA, USA). Data were analyzed with the 
ModFit DNA analysis program.

Mouse xenograft tumor model and ADC treatment

All experiments using mice were approved by The First Affiliated 
Hospital of Nanchang University’s Institutional Review Board. 
Twenty female athymic nude mice (ages 4–6 weeks) (SJA Lab 
animal, Hunan, China) were raised in a specific pathogen-free 
IVC animal house. Mice were injected with 2×106 A549 cells 
in the subcutaneous space of the left flank. The long diame-
ter and short diameter of tumors were evaluated using a ver-
nier caliper. Tumor volume size was calculated according to 
the formula: volume=ab2/2 (a=long diameter, b=short diam-
eter). Treatment began when tumors reaches a mean tumor 
volume of 300~500 mm3. Mice were randomized into 4 groups 
(5 mice per group): ADC group, Cetuximab group, Cisplatin 
group, and control group. Each treatment was based on the 
body surface area. The nude mouse body surface area formula 
is 0.0913×(body weight)2/3, and average body weight of nude 
mice is about 20 g. According to the concentration of the re-
quired dose of the corresponding drug, a disposable sterile in-
sulin needle was used to extract the appropriate dose and in-
ject it into the nude mice tail vein. The mice were injected with 
300 μl of ADC (250 mg/m2), 400 ul of Cetuximab (250 mg/m2), 
200 ul Cisplatin (120mg/m2), and 300 ul of 0.9% sodium chlo-
ride solution (control group), individually. Nude mice in each 

group were distinguished by a mark on the ear. After injection 
of the corresponding intervention drug into the tail vein, long 
and short diameters of the nude mouse subcutaneous tumors 
were measured every 3 days (a total of 8 times) using vernier 
caliper, and were used to calculate the corresponding tumor 
size. On the 21st day, the tumor tissue was removed from nude 
mice using spinal cord dislocation method, and fixed with 10% 
formalin before proceeding to the next step.

Apoptosis assay

Tumor cells apoptosis was investigated by Terminal deoxynu-
cleotidyl transferase (TdT) dUTP Nick-End Labeling (TUNEL) 
assay. Briefly, tumor tissues were collected and prepared as 
paraffin sections. Then, TUNEL assay was carried out follow-
ing the TUNEL Assay Kit (Keygenbio, Nanjing, China) manu-
facturer’s instructions. Images of tissues were taken using an 
Olympus IX71 microscope at a magnification of 200×. The ra-
tios of apoptosis were examined by counting positively stained 
cells in 4 different randomly selected visual fields. The formula 
for apoptotic rate was positive number/total number×100%).

ELISA analysis

Mice were treated for 1 week. Serum and tumor tissues were 
collected for MMAE detection using ELISA. The procedure 
was performed according to the ELISA kit protocol (Epitope 
Diagnostics inc, San Diego, CA, USA). MMAE concentration 
in the samples was determined through the use of standard 
dose-response curves.

Drug Cell line Concentration
Inhibition rate

(24 hours)
Inhibition rate

(48 hours)

ADC
A549

0.0089 mmol/L 79.73±2.0** 84.50±1.56**,#

0.0178 mmol/L 83.96±0.82* 89.14±3.48*

0.0267 mmol/L 89.64±3.72* 92.78±1.46

SK-LU-1 0.0267 mmol/L 8.68±3.98 10.18±1.78

Cetuximab
A549

0.0045 mmol/L 15.63±0.93 25.74±0.66

0.0089 mmol/L 23.51±1.05* 27.92±1.13*

0.0134 mmol/L 27.16±2.60* 28.13±1.16

SK-LU-1 0.0134 mmol/L 12.78±1.06 15.98±1.87

Cisplatin
A549

0.8867 mmol/L 75.94±1.68 81.32±2.05

1.3300 mmol/L 84.96±1.66# 87.65±1.42#

1.7734 mmol/L 86.11±1.54 88.71±1.2

SK-LU-1 1.7734 mmol/L 81.78±1.51 87.54±1.09

Table 1.  The inhibition rates of different concentrations of Cetuximab-conjugated tubulin inhibitor (ADC), Cetuximab, and Cisplatin on 
human lung cancer A549 cells (mean ±SD).

P values compared among different concentrations of ADC or Cetuximab: * P<0.05; ** P<0.01. P values compared among different 
concentrations of ADC or Cisplatin: # P<0.05.
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Statistical analysis

All data were analyzed with SPSS 22.0 statistics software 
(Chicago, USA). The data are shown as the means ± standard 
error of the mean (SEM). Significant differences between more 
than 2 groups were determined using one-way analysis of vari-
ance (ANOVA). Comparisons between 2 groups were made us-
ing the 2-tailed unpaired t test (* P<0.05; ** P<0.01).

Results

The cell growth inhibition rate results

The inhibition rates of different concentrations of Cetuximab-
conjugated tubulin inhibitor (ADC), Cetuximab, and Cisplatin 
on human lung cancer A549 cells are shown in Table 1. ADC 
had an obvious inhibitory effect on the A549 cells at all doses. 
Cetuximab had some degree of inhibitory effect on A549 cells. 
For ADC and Cetuximab, the cell inhibition rate increased with 
increased concentration at 24 h, and the difference was statis-
tically significant (P<0.05) (e.g., 0.0178 mmol/L ADC vs. 0.0089 
mmol/L ADC, and 0.0267 mmol/L ADC vs. 0.0178 mmol/L ADC). 
At 48 h, the cell inhibition rate increased along with increased 
dose in low and medium volume (P<0.05) (e.g., 0.0178 mmol/L 
ADC vs. 0.0089 mmol/L ADC, and 0.0089 mmol/L Cetuximab vs. 
0.0045 mmol/L Cetuximab). The inhibition rates with 0.0089 
mmol/L ADC vs. 0.0089 mmol/L Cetuximab were significant-
ly different (P<0.01) at 24 h and 48 h, individually. The result 
show that the effect of ADC is clearly stronger than that of 
Cetuximab at the same molar concentrations.

Cisplatin also had a significant inhibitory effect on the A549 
cells at all concentrations. The cell inhibition rate significantly 
increased with increased concentration from low to medium 
(e.g., 1.3300 mmol/L Cisplatin vs. 0.8867 mmol/L Cisplatin) at 
24 h and 48 h (P<0.05), individually. There was no significant 
difference between the inhibition rates in the 0.0089 mmol/L 
ADC group and 0.8867 mmol/L Cisplatin group (ADC molari-
ty is 1% that of Cisplatin) at 24 h (P>0.05). However, a signif-
icant difference was observed between these 2 groups at 48 
h. The results indicate that the effect of ADC is significantly 
better than that of Cisplatin at the same molar concentration.

Effects of ADC, Cetuximab, and Cisplatin on A549 cells were 
compared with the control cell line (SK-LU-1), a well-defined 
lung cancer cell line with non-alveolar epithelial origin. Cisplatin 
showed the highest inhibition rate, and ADC had the lowest in-
hibition rate compared with Cetuximab and Cisplatin (Table 1). 
Further, ADC, Cetuximab, and Cisplatin showed no inhibition 
effects on the linker of MC-vc-PAB-MMAE (data not shown). 
The effect of ADC was better than that of Cetuximab. ADC was 
better than Cisplatin at the same molarity.

Cell cycle results

The results of cell cycle experiments of ADC, Cetuximab, and 
Cisplatin in all concentration groups are shown in Table 2 and 
Figure 1. Under the effect of ADC, G2/M phase significantly in-
creased and the G1 and S phase cell was reduced compared 
to the control group; significant differences were observed 
(P<0.01), suggesting the retardation of the ADC in G2/M phase. 
G1 phase cell was dominant under different concentrations 
of Cetuximab, and G1, S, and G2 had no obvious difference 

Drug Cell line
Cell cycle

G1 S G2/M

ADC (0.0134 mmol/L)
A549

7.3±0.51** 7.4±0.65** 85.3±1.02**

ADC (0.0267 mmol/L) 8.0±0.56** 4.9±0.86* 87.1±1.41**

ADC (0.0267 mmol/L) SK-LU-1 2.0±0.98 3.9±0.35 94.1±1.88

Cetuximab (0.0067 mmol/L)
A549

53.0±0.78 22.4±0.50 24.6±0.67

Cetuximab (0.0134 mmol/L) 51.0±0.57 22.7±0.08 26.3±0.51

Cetuximab (0.0134 mmol/L) SK-LU-1 41.2±0.96 20.3±0.80 38.5±1.40

Cisplatin (1.33 mmol/L)
A549

70.3±0.88** 14.1±0.37** 15.6±0.73*

Cisplatin (2.66 mmol/L) 72.7±1.12** 13.7±0.41** 13.6±0.73*

Cisplatin (2.66 mmol/L) SK-LU-1 71.6±0.98 12.9±0.96 15.5±1.01

Control A549 51.6±0.86 23.8±0.50 24.6±0.80

Table 2. The results of cell cycle experiments of ADC, Cetuximab and Cisplatin in each concentration group (mean ±SD).

P values compared with control group. * P<0.05; ** P<0.01.
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compared with control groups (P>0.05). The Cisplatin group 
was compared with control groups with different concentra-
tion cell periods, showing that G1-phase cells increased ob-
viously, but S-phase and G2-phase cells decreased (P<0.05), 
suggesting the retardation of G1 phase. There were no signif-
icant differences observed between different concentrations 
of the same drug, suggesting that the concentration has no ef-
fect on retardation of cell cycle. The dominant cells were differ-
ent between the same concentrations of ADC and Cetuximab 
(0.0134 mmol/L) (P<0.01), suggesting that the retardation 

cycles of ADC and Cetuximab are different. Significant differ-
ences were observed (P<0.01) between 0.0134 mmol/L ADC and 
1.33 mmol/L Cisplatin (ADC molarity about 0.01 of Cisplatin), 
suggesting that ADC and Cisplatin block the cell cycle in dif-
ferent stages. In the control cell line of SK-LU-1, the effects 
of ADC, Cetuximab, and Cisplatin indicated similar patterns.
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Figure 1.  The cell cycle results with different concentrations of ADC, Cetuximab, and Cisplatin. Most cells in the control group are in 
G1 phase. In ADC groups (0.0134 mmol/L and 0.0267 mmol/L), most cells are in G2/M phase. In Cetuximab groups (0.0067 
mmol/L and 0.0134 mmol/L) and Cisplatin groups (1.33 mmol/L and 2.66 mmol/L), most cells are in G1 phase.
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The growth of lung cancer xenografts

As shown in Table 3, before administration and 3 and 6 days 
after the administration of drugs, the pairwise comparisons 
of tumor sizes showed that the difference was not statisti-
cally significant compared with the control group (P>0.05) 
(Supplementary Figure 1). After 9 days after drug adminis-
tration, the differences between the ADC group and Cisplatin 
group, and between the ADC group and control group, were 
statistically significant (P<0.05), while the difference between 
the Cetuximab group and control group were still not statis-
tically significant (P>0.05). From 12 days after drug adminis-
tration, the ADC group and Cisplatin group showed significant 
differences when compared to the control group (P<0.05). At 
9, 12, and 15 days of after drug administration, ADC group 
and Cisplatin group showed statistically significant difference 
(P<0.05). Statistical differences were not observed at the re-
maining days (18 and 21 days) between these 2 groups.

As shown in Figure 2, with the increasing number of days af-
ter drug administration, the tumor sizes in the ADC group and 
Cisplatin group were significantly smaller than in the Cetuximab 
group and the control group. Especially, the tumor size change 
of ADC group was more obvious than in the Cisplatin group, 
while the tumor sizes in the Cetuximab group and the con-
trol group increased significantly, and there were no signifi-
cant differences between these 2 groups.

Apoptosis assay

As shown in Table 4, the difference was statistically signifi-
cant when ADC group or Cisplatin group were compared with 
Cetuximab group and control group (P<0.05). However, the P 
values between the Cetuximab group and control group, and 

between the ADC group and Cisplatin group, were higher than 
0.05, indicating no statistically significant differences.

Day ADC group Cetuximab group Cisplatin group Control group

0 427.60±21.85 400.67±23.15 423.76±29.33 410.29±26.08

3 446.83±64.67 423.87±50.38 408.45±87.66 437.53±67.43

6 409.14±71.51 424.36±27.58 417.23±56.17 473.36±84.66

9 373.32±69.09*,# 516.54±33.14 461.55±81.54 525.60±54.76

12 298.20±90.07*,# 580.78±32.50 474.26±58.93* 589.26±83.62

15 330.50±102.54*,# 607.22±43.83 511.90±78.59* 621.38±74.44

18 427.34±97.07* 670.82±70.69 513.89±75.26* 708.39±76.93

21 467.24±97.71* 740.97±59.70 541.42±104.06* 796.48±56.69

Table 3. The average tumor sizes (mm3, n=5) of each group before and after administration of drugs (mean ±SD).

* Means the P values of between each group and control group are less than 0.05, statistical differences were observed. # Means the 
P values of between each group and Cisplatin group are less than 0.05, statistical differences were observed.
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Figure 2.  The average tumor sizes (mean ±SD) of each group 
before and after administration of drugs (mm3, n=5).

Group Apoptosis rate (%)

ADC 8.35±1.43*,#

Cetuximab 0.99±0.76

Cisplatin 8.04±1.77*,#

Control 1.11±0.81

Table 4.  The average cell apoptosis rates of fours group (n=5, 
mean ±SD).

* Means the P values of between each group and control group 
are less than 0.05, statistical differences were observed. # Means 
the P values of between each group and Cetuximab group are 
less than 0.05, statistical differences were observed.
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ELISA analysis

According to the standard concentration curve, the concen-
trations of all samples were calculated and listed in Table 5. 
The MMAE concentrations of the tissue samples were around 
1 ug/ml, while the MMAE concentrations of serum samples 
were negative or significantly lower than the corresponding tis-
sue sample concentrations. This supports that the ADC drugs 
can go through the blood circulation to exert an anti-tumor 
effect and stay stable in the plasma, further confirming the 
ADC drug targeting effect.

Discussion

Antibody-drug conjugate (ADC) utilizes monoclonal antibod-
ies (MAb) that specifically binds to tumor-associated antigen. 
ADC conjugates highly potent cytotoxic agents through a sta-
ble linker, and form an extremely effective anti-cancer drug. 
ADC’s linker has important influence on the safety and effica-
cy of ADC. The linker should be stable in plasma and around 
tumor cells to avoid the early release of cytotoxins and rapid 
release of cytotoxic after endocytosis to the target cells. Unlike 
traditional therapeutic treatments [8–10], ADC binds to target 
antigens and mediates endocytosis through receptors, which 
lead to release of cytotoxin substances and cancer cell apop-
tosis. ADC does not kill normal cells because the monoclonal 
antibody of ADC cannot bind to normal cells without epider-
mal growth factor receptor (EGFR) expression. In our experi-
ment, the monoclonal antibody of ADC is Cetuximab, which is 
highly specific to EGFR and is the most clinically advanced hu-
man/mouse chimeric IgG1 monoclonal antibody. Cetuximab has 
stronger affinity with EGFR than EGF or transforming growth 
factor alpha (TGFa), blocking its binding with EGFR, and thus 
cannot activate a series of downstream signaling pathways 
to avoid the tumor. In this experiment, the effector molecule 
of ADC is MMAE. MMAE is a depolymerization inhibitor of mi-
crotubules, the mechanism is that MMAE inhibits its polymer-
ization by binding with tubulin and interferes with cell mitotic 

process, resulting in cell cycle arrest and apoptosis induc-
tion. MMAE mainly interferes with cell mitosis in M phase, so 
MMAE inhibits cells in G2/M phase [11]. Cytotoxic drugs have 
great value in cancer chemotherapy due to their high tumor 
cell killing efficiency. However, the nonspecific toxicity of cy-
totoxic drugs also results in no differential killing of normal 
tissue cells. ADC can delivery cytotoxic drugs to target cells 
through specific antibodies and then release cytotoxic drugs 
that reduces the adverse effects. The efficacy of ADC was 
compared with Cetuximab and Cisplatin in in vitro and in vivo 
studies. Cetuximab is a chimeric (mouse/human) monoclonal 
antibody that binds to and inhibits EGFR. Cisplatin is used to 
treat a number of cancers, and the mechanism is to interfere 
with DNA replication, which kills the fastest-proliferating cells.

Some in vitro and in vivo studies have already been conduct-
ed to investigate the effectiveness of ADC [9,12–14]. In the 
present study, the in vivo and in vitro experiments confirmed 
that the antibody portion of an ADC drug (Cetuximab) served 
as a vector for the effector molecule (tubulin inhibitor MMAE) 
to bring MMAE to the targeted tumor tissue. The small mol-
ecule cytotoxic cytokines play use high cytotoxicity to kill lo-
cal cells, while monoclonal antibodies can also maintain their 
own antibody-dependent cytotoxicity (ADCC) or Fc-mediated 
complement-dependent cytotoxicity (CDC) to exert their own 
effects [15]. This method combines their strengths and com-
plements their weaknesses, and they can exert a strong anti-
tumor effect, reduce damage to normal tissues and cells, and 
also the antibody resistance problem [16].

Conclusions

The epidermal growth factor receptor (EGFR) monoclonal an-
tibody conjugate tubulin has an obvious inhibitory effect on 
human lung cancer A549 cells in vitro, and the effect is bet-
ter than with Cetuximab and Cisplatin. The (EGFR) monoclonal 
antibody conjugate tubulin is in G2/M phase retardation, and 
the retardation cell cycle is different from that of Cetuximab 
and Cisplatin. Cetuximab-conjugated tubulin inhibitor can sig-
nificantly inhibit the growth of lung cancer xenografts com-
pared with the control group and Cetuximab group, and also 
has better inhibition compared with the Cisplatin group. The 
apoptosis rate in the Cetuximab-conjugated tubulin inhibitor 
group and the Cisplatin group were higher than in the oth-
er 2 groups. Cetuximab-conjugated tubulin inhibition can be 
targeted into the lung cancer tissue after intravenous injec-
tion. Cetuximab-conjugated tubulin inhibition can be target-
ed into A549 human lung cancer xenografts and has obvious 
cytotoxicity-related inhibition of lung cancer.

The findings in this study support that ADC can be used to treat 
NSCLC in the future. However, there are still some questions 

Sample  OD value Concentration (ug/ml)

Tissue1 2.176 0.729

Tissue2 2.159 0.759

Tissue3 1.880 1.260

Serum1 2.909 –0.586

Serum2 2.836 –0.445

Serum3 2.477 0.189

Table 5.  The average MMAE concentrations in various tissue 
samples (n=2).
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that need to be addressed. First, more studies are needed to 
detect cell cycle changes and to explore the apoptosis mech-
anism. Second, the efficacy and drug resistance of Cetuximab-
conjugated tubulin inhibitor after repeated administration need 
to be investigated. Furthermore, the maximum dosage and ad-
verse effects of Cetuximab-conjugated tubulin inhibitor also 
should be determined before its application in NSCLS treatment.

Statement

The opinions, findings, and conclusions or recommendations 
expressed in this publication are those of the authors and do 
not necessarily reflect those of the Jiangxi Provincial Education 
Department.
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