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Abstract
Background: To investigate the effects of the combination of XueFu ZhuYu (XFZY)
decoction and osimertinib on the proliferation, apoptosis, migration, and endoplasmic
reticulum stress (ERS) of non-small cell lung cancer (NSCLC) cell lines. Methods:
Eight Sprague-Dawley (SD) rats were used to prepare XFZY serum. XFZY serum and
osimertinib (separately or in combination) were used to treat NSCLC cells (H1975 cells
and National Cancer Institute (NCI)-H1299 cells). Next, 5 mmol/L N-acetylcysteine
(NAC) was treated with the XFZY serum + Osimertinib-induced NSCLC cells. Cell
Counting Kit-8 (CCK8), flow cytometry, Transwell, and scratch assays were performed
to detect the cell proliferation, apoptosis, migration, and invasion. Flow cytometry,
Transmission Electron Microscopy (TEM), and Western Blot (WB) were performed
to detect ERS levels in the cells. Results: Compared with the XFZY serum group
or Osimertinib group, the XFZY serum + Osimertinib group significantly inhibited
cell proliferation, migration, and invasion and promoted the apoptosis of NSCLC
cells. Additionally, XFZY serum + Osimertinib induced endoplasmic reticulum (ER)
expansion and mitophagy, significantly increasing Reactive oxygen species (ROS)
accumulation, and upregulating the expression of ERS-related proteins, including
Activating Transcription Factor 4 (ATF4), C/EBP Homologous Protein (CHOP), and
phosphorylated PKR-like ER kinase (p-PERK). Interestingly, these responses were
alleviated by NAC treatment. Limitations of this study arise from its focus on in
vitro cell models data, without validation in clinical samples or in vivo environments.
Conclusions: XFZY decoction increased the Osimertinib sensitivity of NSCLC cells
by enhancing the ERS response and damaging the protection of the unfolded protein
response (UPR) by activating the PERK-ATF4-CHOP signaling pathway.
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1. Introduction

Lung cancer has the highest mortality rate among all malignan-
cies worldwide, with approximately 2.48 million incidences
and 1.82 million deaths in 2022, of which non-small cell
lung cancer (NSCLC) accounts for approximately 85–90%
of all malignancies [1, 2]. Epidermal growth factor receptor
(EGFR), a tyrosine kinase receptor, is the most common driver
of NSCLC [3]. It plays a key role in the development of tumor
proliferation. EGFR-tyrosine kinase inhibitors (TKIs) have be-
come the standard first-line therapy for NSCLC patients. How-
ever, most patients typically develop disease progression fol-
lowing EGFR-TKI treatment for 9–14months [4]. Osimertinib
is a third-generation EGFR-TKI. Recent clinical trials, such

as FLAURA2, demonstrate that combining Osimertinib with
chemotherapy significantly prolongs progression-free survival
(PFS) by nearly 9 months [5]. Another study conducted a
phase III double-blind placebo-controlled trial involving 216
NSCLC patients who had received chemotherapy, showing a
median progression-free survival of 39.1 months for Osimer-
tinib, whereas the placebo group had a median of only 5.6
months [6]. Currently, drug resistance remains one of the most
difficult problems in NSCLC treatment. Thus, it’s urgent to
investigate new therapeutic approaches and anti-cancer drugs.

Disruption of endoplasmic reticulum (ER) homeostasis in-
terferes with normal ER function, accumulating unfolded and
misfolded proteins, a process called ER stress (ERS) [7]. To
overcome ERS, cells develop an unfolded protein response
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(UPR) to resume protein folding capacity and re-establish
cellular homeostasis [8]. However, a powerful and continuous
ERS response can inhibit the protective UPR response of
the ER [9], ultimately activating the ERS-mediated apoptosis
pathway and enhancing the efficacy of drug therapy.
Traditional Chinese medicine (TCM) has shown promise

as an antitumor agent. A variety of studies have explored
the combination of TCM formulas with EGFR-TKIs to boost
therapeutic effectiveness [10, 11]. For example, research
has reported that tanshinone IIA can alleviate gefitinib resis-
tance in human NSCLC cells [12]. Another study reported
that costunolide, which was first isolated from the costus
root, acts as a Mitogen-Activated Protein Kinase Kinase 1
(MEK1) or Protein Kinase B (AKT) 1/2 inhibitor to improve
Osimertinib sensitivity [13]. XueFu ZhuYu (XFZY) decoction
is a traditional Chinese prescription that compounds Taoren,
Danggui, Chuanxiong, Honghua, Chishao, Dihuang, Zhiqiao,
Chaihu, Jiegeng, Niuxi, and Gancao. The XFZY decoction
is composed of various Chinese herbs that exhibit antitumor
activities, block angiogenesis, and strengthen immunity [14].
Nevertheless, details concerning the synergistic effects of the
XFZY decoction with Osimertinib remain unknown.
This study aimed to investigate whether XFZY decoction

combined with Osimertinib can enhance the apoptosis of
NSCLC cell lines and explore its underlying molecular
mechanism. This study will provide a theoretical reference
for NSCLC treatment using TCM.

2. Materials and methods

2.1 XFZY serum preparation
A total of 8 male (n = 4) and female (n = 4) Sprague-Dawley
(SD) rats (200 ± 20 g, 6–8 weeks) were used in this study.
All the rats were obtained from Dashuo Biological Technol-
ogy Company (Chengdu, China). The XFZY decoction was
extracted via decoction, filtration, and water bath evaporation
at a concentration of 2.29 g of raw medicine/mL. The rats were
randomly divided into two groups: based on the equivalent
dose ratio table for human and animal surface area conversion
[15], double equivalent dose (18.36 g/kg) XFZY decoction
gavage for XFZY serum preparation (n = 4) and equal saline
for the blank serum preparation (n = 4), twice a day, for 4
days. One hour after the last gavage, all the rats were subjected
to blood collection via the abdominal aorta. All rats were
anesthetized by intraperitoneal injection of 1% pentobarbital
sodium before blood collection. Subsequently, they were sac-
rificed by cervical dislocation. This study was approved by the
Animal Ethics Committee of West China Hospital of Sichuan
University (No: 20230423001). The blood was centrifuged at
2000 r/min for 5 min, and the supernatant was inactivated in
a water bath at 56 ℃ for 30 min, filtered through a 0.22 µm
microporous membrane, and stored at −20 ℃.

2.2 Cell culture and Cell Counting Kit-8
assay
Human lung adenocarcinoma cells (H1975: EGFR
L858R/T790M, CL-0298) and (NCI-H1299: EGFR wild-
type, CL-0165) were obtained from Procell (Wuhan, China).

Authentication of H1975 and NCI-H1299 cell lines was
performed using Short Tandem Repeat (STR) genotyping, and
they were regularly examined for mycoplasma contamination.
Roswell Park Memorial Institute 1640 medium (RPMI-1640)
+ 10% Fetal Bovine Serum (FBS) + 1% P/S medium was used
to culture cells. After cells grew to the log phase, they were
collected and seeded in 96-well plates (2 × 103 cells/well).
The experiments are as follows. In Experiment 1, 0%, 5%,
10%, 15%, or 20% XFZY serum or 20% blank serum was
added to the culture medium. In Experiment 2, the following
mixture was added to the culture medium: control, XFZY
serum (10%), Osimertinib (22 nmol/L), or XFZY serum +
Osimertinib. Experiment 3: control, NAC (5 mmol/L, N-
acetylcysteine), XFZY serum + Osimertinib, XFZY serum +
Osimertinib + NAC. Next, the culture medium was incubated
with 5% CO2 at 37 ℃. To each well, 10 µL of CCK8 solution
(BS350A, Biosharp, Hefei, Anhui, China) was added, and
the mixture was incubated for 2 h at 37 ℃ according to
the manufacturer’s protocol. Finally, a microplate reader
(SpectraMax PLUS 384, Molecular Devices, San Jose, CA,
USA) was used to measure the optical density of each well at
450 nm. Each experiment was conducted in four replicates.

2.3 Flow cytometry
Flow cytometry was performed to analyze cell apoptosis
and ROS generation. In Experiments 2 and 3, H1975 and
NCI-H1299 cells were collected after 24 h of treatment. For
apoptosis analysis, the cells were stained with the Annexin
V/Propidium Iodide (PI) Cell Apoptosis Detection Kit
(KGA1030-100T, KeyGen Biotech, Nanjing, Jiangsu, China).
For ROS generation, after drug treatment, the cells were fixed
and incubated with H2DCFDA (no. D6883, Sigma-Aldrich,
St. Louis, MO, USA) for 20 min in the dark. A Fluorescence
Activated Cell Sorting Calibur (FACSCalibur) (no. 342945,
Becton-Dickinson, Heidelberg, BE, Germany) flow cytometer
was used to analyze the results via Cell Quest software (version
4.0.2, Becton-Dickinson, Heidelberg, BW, Germany). Each
experiment was conducted in three replicates.

2.4 Transwell assay
For the invasion assay, the upper chambers were precoated
with Matrigel (no. 356234, BD Biosciences, Franklin Lakes,
NJ, USA) for 1 h. Next, the upper chambers were seeded
with H1975 or NCI-H1299 cells (1 × 105 cells/well). The
upper chambers were supplementedwith culturemediumwith-
out serum, and the lower chambers were supplemented with
culture medium for drug treatment. Following culture, the
mixture was incubated for 24 h at 37 ℃. Finally, the invading
NSCLC cells were fixed with 4% methanol, stained with 0.1%
crystal violet, and counted under a light microscope (IX71,
Olympus Corporation, Tokyo, Japan). Each experiment was
conducted in three replicates.

2.5 Scratch assay
A scratch assay was performed to assess the migration of
H1975 and NCI-H1299 cells. A 6-well plate was seeded with
cells at a density of 5× 105 cells/well and incubated overnight.
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A sterile pipette tip was then used to create a single scrape in
the confluent monolayer. After the monolayers were washed
with PBS, different drugs were added. A Leica TCS 4D
microscope (Leica Camera AG, Wetzlar, HE, Germany) was
used to capture the same scraped section at 0 and 24 h. Each
experiment was conducted in three replicates.

2.6 Transmission electron microscopy (TEM)

A transmission electron microscope (JEM-1400FLASH,
JEOL, Akishima, Japan) was used to observe the ultrastructure
of the endoplasmic reticulum. After drug treatment, H1975
cells were treated with XFZY serum, Osimertinib, or XFZY
serum + Osimertinib. NCI-H1299 cells were treated with
NAC, XFZY serum + Osimertinib, or XFZY serum +
Osimertinib + NAC, and the cells were collected, fixed, and
dehydrated. After that, each sample was embedded in epoxy
resin and polymerized at 60 ℃ for 48 h. Ultrathin 70–80
nm sections were prepared and then stained with uranyl
acetate and lead citrate for observation. Each experiment was
conducted in three replicates.

2.7 Western blotting

H1975 and NCI-H1299 cells were collected after drug treat-
ment. The cells were lysed at low temperatures with radio-
immunoprecipitation assay buffer (RIPA) cell lysis buffer,
and the supernatants were collected for protein concentra-
tion assessment and electrophoresis. Sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) was used to
separate the proteins, which were subsequently transferred
onto polyvinylidene difluoride (PVDF) membranes. After
the membrane was blocked, it was incubated with primary
antibodies overnight at 4 ℃. The primary antibodies used
included antibodies against ATF4 (1:1000, no. A0201, AB-
clonal, Woburn, MA, USA), CHOP (1:1000, no. A20987, AB-
clonal, Woburn, MA, USA), PERK (1:1000, no. A21255, AB-
clonal, Woburn, MA, USA), p-PERK (1:1000, no. AP0886,
ABclonal, Woburn, MA, USA), and β-actin (1:50,000, no.
AC026, ABclonal, Woburn, MA, USA). Then, the membrane
was incubated with secondary antibodies for 2 h and detected
with enhanced chemiluminescence (ECL). Scion Image 4.0
software (Scion Corporation, Frederick, MD, USA) was used
to quantify the band sizes. Each experiment was conducted in
three replicates.

2.8 Statistical analysis

All experiments were independently repeated at least three
times. Data are expressed as the mean ± standard deviation
(SD). Statistical analyses were performed using GraphPad
Prism software (version 9.0.3; GraphPad Software, San Diego,
CA, USA). For comparisons between two groups, unpaired
two-tailed Student’s t tests were applied. For comparisons
among three or more groups, one-way analysis of variance
(ANOVA) followed by Tukey’s multiple comparisons test was
performed. A p value < 0.05 was considered statistically
significant.

3. Results

3.1 The combination of XFZY serum and
osimertinib inhibited proliferation and
promoted apoptosis in NSCLC cell lines

To determine the proliferation of H1975 and NCI-H1299 cells
in different XFZY serum concentrations (5%, 10%, 15%, and
20%), we performed a CCK8 assay. The results revealed that
5% XFZY serum significantly inhibited H1975 (Fig. 1A) and
NCI-H1299 (Fig. 1B) cell proliferation, while theXFZY serum
IC50 was 12.91% for H1975 cells and 14.37% for NCI-H1299
cells. As shown in Fig. 1C,D, XFZY serum and Osimertinib
treatment significantly inhibited H1975 and NCI-H1299 cell
proliferation. Similarly, flow cytometry was performed to
detect the effects of XFZY serum and Osimertinib treatment
on the apoptosis of H1975 and NCI-H1299 cells (Fig. 1E). The
results revealed that XFZY serum and Osimertinib treatment
caused cell apoptosis (Fig. 1F,G). Interestingly, the drug com-
bination showed the best effects, not only in terms of prolifer-
ation inhibition but also in terms of apoptosis promotion.

3.2 The combination of XFZY serum and
Osimertinib inhibited the migration and
invasion of NSCLC cell lines

As shown in Fig. 2A,B, compared with the control group,
the XFZY serum + Osimertinib group presented the greatest
inhibition of migration among all drug treatment groups. Fur-
thermore, the Transwell assay results revealed that the invasion
of H1975 cells (Fig. 2C) and NCI-H1299 cells (Fig. 2D) was
inhibited by XFZY serum or Osimertinib treatment. However,
the combination of XFZY serum and Osimertinib resulted in
the greatest inhibition of cell invasion among the three-drug
treatment groups.

3.3 The combination of XFZY serum and
Osimertinib promoted ERS in NSCLC cell
lines

The effects of the combination of XFZY serum and Osimer-
tinib on ERS inH1975 andNCI-H1299 cells were investigated.
Flow cytometry was used to quantify ROS production, and
TEM was used to observe ER morphology. As shown in
Fig. 3A, ROS production in H1975 and NCI-H1299 cells was
promoted by XFZY serum and Osimertinib treatment. Fig. 3B
shows that XFZY serum or Osimertinib induced rough ER
expansion (green arrows) and mitochondrial swelling (blue
arrows), and the combination of XFZY serum and Osimertinib
induced severe rough ER expansion and mitophagy. ERS
pathway proteins, including ATF4, CHOP, PERK, and p-
PERK, were quantified viaWB (Fig. 3C). The results indicated
that ATF4 (Fig. 3D) and CHOP (Fig. 3E) expression were
upregulated byXFZY serum andOsimertinib treatment in both
H1975 and NCI-H1299 cells. In addition, the p-PERK/PERK
ratio showed a similar trend (Fig. 3F). Importantly, the drug
combination activated ERS to a maximum degree.
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FIGURE 1. The effects of the combination of XFZY serum andOsimertinib on the proliferation and apoptosis of NSCLC
cell lines. A CCK8 assay was performed to detect cell viability, (A) H1975 and (B) NCI-H1299 cell viability under 5%, 10%,
15%, and 20% XFZY serum treatment; and (C) H1975 and (D) NCI-H1299 cell viability under XFZY serum and Osimertinib
treatment each or in combination. (E) Flow cytometry was performed to detect cell apoptosis, and a bar chart was used to analyze
the apoptosis of the (F) H1975 and (G) NCI-H1299 cell lines. Compared with the control group, ***p < 0.001; compared with
the XFZY serum + Osimertinib group, ##p < 0.01, ###p < 0.001. XFZY: XueFu ZhuYu; NCI: National Cancer Institute; PE-A:
Phycoerythrin-Area; APC-A: Allophycocyanin-Area.
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FIGURE 2. The effect of the combination of XFZY serum and Osimertinib on the migration and invasion of NSCLC
cell lines. XFZY serum-treated H1975 and NCI-H1299 cell lines with or without Osimertinib. A scratch assay was performed
to detect the migration of (A) H1975 and (B) NCI-H1299 cells. Transwell assays were performed to detect the invasion of (C)
H1975 and (D) NCI-H1299 cells. Compared with the control group, **p < 0.01, ***p < 0.001; compared with the XFZY serum
+ Osimertinib group, ###p < 0.001. XFZY: XueFu ZhuYu; NCI: National Cancer Institute.
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FIGURE 3. The effect of the combination of XFZY serum and Osimertinib on ERS in NSCLC cell lines. XFZY serum-
treated H1975 and NCI-H1299 cell lines with or without Osimertinib. (A) ROS production was quantified by flow cytometry.
(B) TEM was used to observe the morphology of the ER (green arrows) and Mitochondria (blue arrows); scale bar = 2 µm; (C)
WB was performed to detect the expression of proteins, including (D) ATF4 and (E) CHOP, and (F) the p-PERK/PERK ratio.
Compared with the control group, *p < 0.05, **p < 0.01, ***p < 0.001; compared with the XFZY serum + Osimertinib group,
#p< 0.05, ##p< 0.01, ###p< 0.001. XFZY: XueFu ZhuYu; NCI: National Cancer Institute; FITC-A: Fluorescein Isothiocyanate-
Area; ATF4: Activating Transcription Factor 4; CHOP: C/EBP Homologous Protein; p-PERK: phosphorylated PKR-like ER
kinase.
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3.4 The combination of XFZY serum and
Osimertinib inhibited the proliferation and
enhanced the apoptosis of NSCLC cell lines
by promoting ROS production
During the development of apoptosis, ROS production is a
necessary step. A ROS scavenger (NAC) was used in the
following experiments. As shown in Fig. 4A,B, comparedwith
the XFZY serum + Osimertinib group, the XFZY serum + Os-
imertinib + NAC group showed higher cell viability in H1975
and NCI-H1299 cells. The apoptosis degree of H1975 and
NCI-H1299 cells was analyzed via flow cytometry (Fig. 4C).
In H1975 cells (Fig. 4D) and NCI-H1299 cells (Fig. 4E),
NAC treatment significantly decreased apoptosis induced by
XFZY serum + Osimertinib. Notably, NAC did not affect cell
proliferation or apoptosis.

3.5 The combination of XFZY serum and
Osimertinib inhibited the migration and
invasion of NSCLC cell lines by promoting
ROS production
Next, scratch and Transwell assays were performed to detect
cell migration and invasion under treatment with XFZY serum
+ Osimertinib and NAC. The results revealed that, compared
with the control group, the NAC group presented no obvious
change. The XFZY serum + Osimertinib treatment signifi-
cantly decreased H1975 cells (Fig. 5A) and NCI-H1299 cell
migration (Fig. 5B). Importantly, compared with the XFZY
serum + Osimertinib group, NAC addition significantly in-
creases cell migration ability. As shown in Fig. 5C,D, the
invasion of H1975 cells and NCI-H1299 cells tended to be
similar to their migration.

3.6 The combination of XFZY serum and
Osimertinib promoted ERS in NSCLC cell
lines by promoting ROS production
To further investigate whether the combination ofXFZY serum
and Osimertinib promotes ERS in NSCLC cell lines by pro-
moting ROS production. The experiments, including flow
cytometry, TEM, and WB, were performed again. As shown
in Fig. 6A, NAC decreased the level of ROS production in
H1975 and NCI-H1299 cells after XFZY serum + Osimertinib
treatment. Fig. 6B shows that XFZY serum + Osimertinib
induced severe rough ER expansion and mitophagy, and NAC
alleviated these effects. ERS pathway protein bands, including
those of ATF4, CHOP, PERK, and p-PERK, are displayed
in Fig. 6C. The results indicated that ATF4 (Fig. 6D) and
CHOP (Fig. 6E) expression were upregulated by XFZY serum
+Osimertinib in both H1975 and NCI-H1299 cells. Compared
with XFZY serum + Osimertinib, XFZY serum + Osimertinib
+ NAC treatment downregulated ATF4 and CHOP expression.
In addition, the p-PERK/PERK ratio showed a similar trend
(Fig. 6F).

4. Discussion

Osimertinib, a third-generation EGFR-TKI, acquired resis-
tance after its application in 2015, which was an obstacle to

the treatment of NSCLC [16]. XFZY decoction, a key formula
in Chinese medicine, is regularly utilized as a supplementary
therapy for tumors. Research indicates that XFZY plays a
significant role in hindering glioma growth through the reg-
ulation of the tumor microenvironment [14]. Furthermore,
network pharmacology analysis revealed that there are 128
active ingredients and 80 key targets in the XFZY decoction for
tumor treatment [17]. However, it is not clear whether XFZY
decoction can improveOsimertinib sensitivity inNSCLC treat-
ment. In this study, two NSCLC cell lines (H1975 and NCI-
H1299) were used for drug experiments. Results indicated
that XFZY serum and Osimertinib treatment can inhibit the
proliferation, migration, and invasion abilities of NSCLC cells,
but apoptosis was enhanced. Interestingly, the combination
of XFZY serum and Osimertinib treatment shows the best
effects. These findings demonstrated that XFZY serum has
a synergistic effect with Osimertinib.
Evidence demonstrates that excessive ERS contributes to

cancer cell death. For example, Mei Jing Piao et al. [18]
reported that shikonin can reinforce the 5-fluorouracil-induced
death of colorectal cancer cells and ovarian cells, via upreg-
ulating ERS. Yongliang Cui et al. [19] reported that Chal-
comoracin increases ERS level by regulating the mitogen-
activated protein kinase (MAPK) pathway, leading to the in-
hibition of hepatocellular carcinoma cell growth. The present
study revealed that the combination of XFZY serum and Os-
imertinib significantly overloads ROS and ERS in NSCLC cell
lines. However, the underlying molecular mechanism needs to
be further explored.
ERS-responsive apoptosis is a novel apoptotic pathway.

In this process, the phosphorylation of R-like endoplasmic
reticulum kinase (PERK) is activated, and it further activates
the phosphorylation of eIF2α, meanwhile, inducing the tran-
scription of the activating transcription factor 4 (ATF4) [20,
21]. However, the continuous and overloading ERS can lead
to an increase in the CHOP level. As reported, CHOP plays
a key role in the process of ERS-responsive apoptosis by
down-regulating the anti-apoptotic gene Bcl-2 and increas-
ing ROS generation [22, 23]. Our study revealed that the
combination of XFZY serum and Osimertinib significantly
upregulated protein expression of p-PERK, ATF4, and CHOP
in H1975 and NCI-H1299 cells. Importantly, the combination
of XFZY serum and Osimertinib induced severe rough ER
expansion andmitophagy. The PERK-eIF2α-ATF4 pathway is
deeply coupled with mitophagy at the endoplasmic reticulum-
mitochondrial contact sites (MAM/MERCS) [24, 25]. They
synergistically eliminate damaged mitochondria to aid cellular
survival. However, when this process becomes sustained
or excessive, it triggers cell death by accelerating ROS ac-
cumulation [20, 25]. Therefore, the results suggested that
XFZY serum-induced cell apoptosis may involve regulating
the PERK-eIF2α-ATF4 pathway and accumulating ROS.
Considering the role of ROS in the process of ERS and

cell apoptosis, we inferred that ROS generation might be a
potential target of XFZY serum to cause NSCLC cell death.
Therefore, a ROS scavenger (N-acetylcysteine, NAC) was
applied to treat H1975 and NCI-H1299 cells with or without
XFZY serum + Osimertinib. These results are consistent
with our assumption that the combination of XFZY serum
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FIGURE 4. The combination of XFZY serum and Osimertinib inhibited the proliferation and apoptosis of NSCLC
cell lines by promoting ROS production. The combination of XFZY serum and Osimertinib was used to treat H1975 and
NCI-H1299 cell lines with or without NAC. A CCK8 assay was performed to detect the proliferation of (A) H1975 and (B) NCI-
H1299 cells. (C) Flow cytometry was performed to detect cell apoptosis, and a bar chart was used to analyze the apoptosis of
the (D) H1975 and (E) NCI-H1299 cell lines. Compared with the control group, ***p < 0.001; compared with the XFZY serum
+ Osimertinib group, ##p < 0.01, ###p < 0.001. XFZY: XueFu ZhuYu; NAC: N-acetylcysteine; NCI: National Cancer Institute;
PE-A: Phycoerythrin-Area; APC-A: Allophycocyanin-Area.
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FIGURE 5. The combination of XFZY serum and Osimertinib inhibited the migration and invasion of NSCLC cell lines
by promoting ROS production. The combination of XFZY serum and Osimertinib was used to treat H1975 and NCI-H1299
cell lines with or without NAC. A scratch assay was performed to detect the migration of (A) H1975 and (B) NCI-H1299 cells.
Transwell assays were performed to detect the invasion of (C) H1975 and (D) NCI-H1299 cells. Compared with the control group,
***p < 0.001; compared with the XFZY serum + Osimertinib + NAC group, #p < 0.05, ###p < 0.001. XFZY: XueFu ZhuYu;
NAC: N-acetylcysteine; NCI: National Cancer Institute.
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FIGURE 6. The combination of XFZY serum and Osimertinib promoted ERS in NSCLC cell lines by promoting ROS
production. The combination of XFZY serum and Osimertinib was used to treat H1975 and NCI-H1299 cell lines with or
without NAC. (A) ROS production was quantified by flow cytometry. (B) TEM was used to observe the morphology of the ER
(green arrows) and Mitochondria (blue arrows); scale bar = 2 µm. (C) WB was performed to detect the expression of proteins,
including (D) ATF4 and (E) CHOP, and (F) the p-PERK/PERK ratio. Compared with the control group, *p < 0.05, **p < 0.01,
***p < 0.001; compared with the XFZY serum + Osimertinib group, #p < 0.05, ##p < 0.01. XFZY: XueFu ZhuYu; NAC: N-
acetylcysteine; NCI: National Cancer Institute; FITC-A: Fluorescein Isothiocyanate-Area; ATF4: Activating Transcription Factor
4; CHOP: C/EBP Homologous Protein; p-PERK: phosphorylated PKR-like ER kinase.
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andOsimertinib significantly increases ROS generation, which
NAC could counteract to a certain degree. In addition, the ap-
plication of NAC alleviated apoptosis and ERS and increased
the migration and invasion of cancer cells treated with XFZY
serum + Osimertinib.

5. Conclusions

In brief, this study demonstrated that the combination of XFZY
serum and Osimertinib could significantly inhibit cell prolifer-
ation, migration, and invasion and promote the apoptosis and
ERS of H1975 and NCI-H1299 cells. However, ROS scav-
engers could offset the effects of XFZY serum and Osimertinib
treatment. These findings suggested that XFZY decoction
could increase the Osimertinib sensitivity of NSCLC cell lines
by enhancing the ERS response and activating the PERK-
ATF4-CHOP signaling pathway. This study is limited by its
reliance on in vitro cell models, without validation in clinical
samples or in vivo systems. Consequently, the translational
relevance remains uncertain. Future work will incorporate
clinical specimens and animal models to confirm and expand
our findings.
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