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Abstract

Esophageal cancer (EC) poses a significant challenge among tract tumors worldwide due to its complex molecular 
composition, which remains largely unexplored. Kanglaite (KLT), a medicine known for its anti-tumor properties, 
is emerging as a potential ally in the culinary world. Plasmacytoma Variant translocation 1 (PVT1) plays a signif-
icant role in the complex nature of esophageal cancer, showing high expression levels in tumor tissues. During 
our investigation, we discovered a higher presence of PVT1 in cancer tissues, which led us to explore its functions 
further. Through manipulating techniques, we found that inhibiting PVT1 not only hinders the growth of esoph-
ageal cancer cells but also reduces fibrosis. This is similar to enhancing the texture and flavor of a dish. Our study 
reveals the interactions at play, highlighting how PVT1 orchestrates the TGF β/Smad pathway – a component in 
the development of esophageal cancer. Introducing KLT, an expert poised to revolutinize the approach to cancer 
treatment. Our research demonstrates KLT’s effectiveness in regulating the PVT1/TGF-β/Smad axis, uncovering 
its fibrotic properties, and its ability to hinder the progression of esophageal cancer. With these discoveries, KLT 
emerges as a promising option for the treatment of esophageal cancer.
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Introduction

Esophageal cancer (EC) is a global issue that signifi-
cantly impacts the culinary world, particularly preva-
lent in China, where it ranks among the top five cancers. 
In the array of food choices, esophageal cancer poses a 
challenge that demands increased attention and creative 
culinary solutions to reduce its harmful effects (Yang 
et  al., 2020). Every year, this type of cancer takes a toll 
on cuisine, claiming about 300,000 lives. This widespread 
disease raises concernsand highlights the need for seri-
ous culinary strategies to mitigate its impact on human 
health (Sun et al., 2023).

Its morbidity and mortality rates vary widely (Yanagida 
et al., 2024). In the realm of health issues, China stands 
out as a significant area with a high rate of esophageal 
cancer cases. This country, known for its cuisine, is fac-
ing a significant challenge with this type of cancer. As a 
result, it becomes important to focus on culinary stud-
ies and efforts to reduce its negative effects on public 
health (Lian et al., 2023). Esophageal squamous cell car-
cinoma (ESCC) is the main EC type (Kashiwagi et al., 
2023). High invasiveness is one of the characteristics of 
EC (Kashiwagi et al., 2023; Liu et al., 2022; Wang et al., 
2021). The survival rate of EC patients is poor due to 
local infiltration (Kashiwagi et al., 2023). However, the 
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molecular mechanisms that cause EC’s malignant behav-
ior are not fully understood.

Plasmacytoma Variant translocation 1 (PVT1) is an orga-
nizer positioned downstream of human chromosome 
8q24, captivating tumor tissues with its expression levels 
(Dong et al., 2023; Luo et al., 2022; Sun et al., 2023). High 
PVT1 expression in these tumors indicates a poor prog-
nosis (Dong et al., 2023; Luo et al., 2022; Sun et al., 2023). 
Similar to how a skilled chef combines ingredients to cre-
ate a dish, PVT1 manipulates the components in pancre-
atic cancer cells, developing resistance to gemcitabine, a 
crucial element in cancer treatment. PVT1’s impact could 
be compared to regulating the Wnt/β pathway, similar to 
controlling heat levels for the simmer. Exploring the com-
plexities of cancer resistance reveals PVT1’s expertise as a 
master chemist, highlighting potential targets for therapeu-
tic strategies in combating cancer (Wu et al., 2017). Our 
findings are consistent with previous studies demonstrat-
ing the role of PVT1 in cancer progression and fibrosis. For 
example, various studies have shown that PVT1 enhances 
tumor growth and promotes resistance to chemotherapy 
in different types of cancers, such as gastric and pancreatic 
cancers. Moreover, Kanglaite’s ability to inhibit the PVT1/
TGF-β/Smad pathway supports its efficacy in reversing 
drug resistance and suppressing tumor growth through 
various signaling pathways, in line with other findings.

The PVT1 gene plays a key role in esophageal cancer 
(EC). Studies have indicated a connection between PVT1 
levels and specific traits, highlighting its significant influ-
ence on EC development. PVT1 controls the growth and 
movement of EC cells by adjusting the miR 128/ZEB1 
axis. This intricate orchestration is directed by PVT1, 
guiding the actions that drive the progression of EC 
(Zheng et al., 2016). PVT1 also promotes TGF-β/Smad 
pathway activation, thus contributing to tumor progres-
sion (Li et al., 2022).

Kanglaite (KLT) has been reported to have antitumor 
activity (Lv et al., 2023; Zhao et al., 2023). KLT is an oily 
substance of coix seed (Zhao et al., 2023). Its main active 
ingredient is a triglyceride compound containing four 
fatty acids. Kanglaite suppressed the drug resistance gene 
expression by inhibiting PVT1 in cisplatin-resistant gas-
tric cancer cells (Zhang et al., 2017). Therefore, we specu-
lated that the antitumor effect of Kanglaite was related to 
the inhibition of PVT1.

Despite the promising results, our study has several 
limitations. First, the research was primarily conducted 
in vitro, and the in vivo efficacy and safety of KLT need 
to be further validated. Second, further investigation is 
needed to understand the KLT’s inhibition of PVT1 and 
the TGF-β/Smad pathway at the molecular level. Third, 
our sample size was relatively small, and larger studies are 

needed to confirm these findings. Future studies should 
prioritize conducting comprehensive in vivo experiments 
to evaluate the therapeutic potential of KLT in animal 
models of esophageal cancer. Additionally, exploring the 
detailed molecular interactions between KLT, PVT1, and 
the TGF-β/Smad pathway will provide deeper insights 
into its mechanism of action. Clinical trials are also rec-
ommended to determine the efficacy and safety of KLT in 
patients with esophageal cancer.

Our research aimed to explore the cooking potential 
of KLT for cancer. We found an increase in the expres-
sion of PVT1 in cancer tissues and uncovered its effects 
on EC progression. KLT exerts its anticancer effects by 
downregulating the expression of PVT1, thereby inhibit-
ing the TGF-β/Smad pathway, which is crucial for tumor 
progression and fibrosis in esophageal cancer. This reg-
ulatory mechanism underscores KLT’s potential in con-
trolling esophageal cancer growth and fibrotic responses. 

Materials and Methods

Samples

The 30 EC tissues and 30 corresponding normal tissues 
were collected from the patient’s surgical therapy in The 
Third People’s Hospital of Zhenjiang. The ethics commit-
tee of the Third People’s Hospital of Zhenjiang approved 
the procedures for the current study.

Cell culture and transfection

Human esophageal epithelial cell line SHEE and four types 
of EC cells, including KYSE-30, KYSE-450, KYSE-150, and 
KYSE-510 cells, were all purchased from the Cell Bank of 
the Chinese Academy of Sciences. Cells were cultured 
with the complete medium (DMEM medium contain-
ing 10% FBS). After 24 h of culture, Lipofectamine®3000 
reagent (Invitrogen, USA) was co-transfected with sh-NC, 
sh-PVT1, pcDNA3.1-vector, and pcDNA3.1-PVT1, 
respectively. The sequences of shRNA were shown as fol-
lows: sh-NC: 5’-UUCUCCGAACGUGUCACGUTT-3’; 
sh-PVT1: 5’-GGAAGTCTTGCTTCTTTAT-3’. 100 μL of 
the mixture was slowly added to the 6-well plate. After 24 h 
of culture, cells were treated with KLT (bought from Sigma) 
for 24 h at concentrations of 0, 1, 2.5, and 5 μL/mL. Then, 
the effect of KLT was verified for subsequent experiments. 

qPCR

TRIzol® (cat. no. 15596026; Invitrogen; Thermo Fisher 
Scientific, Inc.) reagent was used to isolate RNA from 
HUVECs. Total RNA was reverse transcribed into cDNA 
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Then, cells were fixed with 5% PFA. After this, the cells 
were counterstained with DAPI, and images were cap-
tured using a fluorescence microscope.

Statistics

GraphPad 5.0 software was used and performed for the 
statistical analysis. The Student’s t-test was used to deter-
mine the statistical significance between the two groups. 
One-way ANOVA followed by Tukey’s post hoc test was 
used for multiple comparisons. Data were represented as 
mean ± SD, and p<0.05 was considered significant.

Results

PVT1 was highly expressed in EC tissues

We investigated the impact of PVT1 on the advance-
ment of cancer through qPCR analysis, comparing its 
mRNA levels in EC tissues with those in tissue samples. 
Our results revealed increased PVT1 mRNA levels in 
EC tissues, as illustrated in Figure 1A. Furthermore, we 
examined the expression levels of fibrosis markers such 
as TGF-β1, SMA, and COl1A1. We observed a rise in 
the presence of these proteins in EC tissues, indicating a 
fibrotic environment surroundingthe tumor (Figure 1B).

We extended our study to evaluate the levels of PVT1 
expression in cell types such as the SHEE esophageal epi-
thelial cell line and four varieties of esophageal cancer 
cells: KYSE-30, KYSE-450, KYSE-150, and KYSE-510. 
Through qPCR tests, we verified the increased presence of 
PVT1 in all cancer cell lines, further establishing its asso-
ciation with cancer progression (Figure 1C). Therefore, 
PVT1 was found to be highly expressed in human EC.

Knockdown of PVT1 inhibited EC cell growth as well as 
fibrosis

While exploring the impact of PVT1 on cancer cell 
behavior, we used methods to lower or raise PVT1 levels 
in KYSE-30 and KYSE-450 cell lines. Our detailed exper-
iments showed that decreasing PVT1 expression with 
plasmids resulted in a drop in its levels while increas-
ing its expression led to a noticeable rise, as shown in 
Figure  2A. Following these experiments, we examined 
the impact of PVT1 level variations on the growth and 
proliferation of cancer cells. Using CCK-8 assays, we 
found that decreased PVT1 levels led to reduced cell 
viability, as indicated by lower OD450 values (Figure 2B. 
Conversely, increasing PVT1 levels increased cell viabil-
ity, indicating its involvement in promoting the prolifer-
ation of these cells. Additional validation through EdU 

at 42°C for 1 h using M-MLV reverse transcriptase (cat. 
no. M1701; Promega Corporation), which consisted of the 
following: 5 µL M-MLV 5X Reaction Buffer, 1.25 µL dNTP 
(10 mM), 25 units of Recombinant RNasin® Ribonuclease 
Inhibitor, 200 units of M-MLV RT, and nuclease-free 
water to a final volume of 25 µL. qPCR was performed 
using the kit TB Green Premix Ex Taq (Tli RNase H Plus) 
[cat. no. RR420A; Takara Bio, Inc.] under the following 
thermocycling conditions: initial denaturation at 95°C for 
3 min; followed by 30 cycles of denaturation at 95°C for 
30 sec, annealing at 58°C for 30 sec and extension at 72°C 
for 30 sec; and a final extension step at 4°C for 30 min. 
The 2-ΔΔCq method was used to quantify the results 
(Kashiwagi et al., 2023). The sequences were shown as 
follows: PVT1: 5’-ATGGGACCTGTTAGTTGTG-3’, 
5’-AGTCTGTCTCTGTGGCTT-3; β-actin: 5’-ACTGG 
AACGGTGAAGGTGAC-3’, 5’-AGAGAAGTGGGGTG 
GCTTTT-3’.

Western blotting

Cells were lysed in a buffer containing 1% Triton X-100, 
150 mM NaCl, and 50 mM Tris (pH 7.5). The BCA assay 
method was used for protein concentration determina-
tion, after which proteins were separated (20 µg/lane) by 
SDS-PAGE on 8% gels. Then the membranes were fur-
ther transferred to the PVDF membrane. The proteins 
were blocked with TBST containing 5% milk for 1 h, and 
then the corresponding primary antibodies were added 
and incubated at 4°C overnight. Primary antibodies TGF-
β1 (Abcam, ab215715; 1:500), α-SMA (Abcam, ab7817; 
1:1000), COL1A1 (Abcam, ab138492; 1:1000), Sma2 
(Abcam, ab280888; 1:1000), p-Sma2 (Abcam, ab300079; 
1:1000), Sma3 (Abcam, ab40854; 1:500), p-Sma3 (Abcam, 
ab52903; 1:1000), β-actin (Abcam, ab8226; 1:3000), and 
then secondary antibodies were incubated for 1 h and 
photographed after chemiluminescence. The reagents 
used in this were purchased from Wuhan Google Co., 
LTD. The blots were analyzed using ImageJ 9.0 software 
(National Institutes of Health) (Liu et al., 2022).

CCK-8 assay

Esophageal cancer cells were plated into 96-well plates 
with 1000 cell density and maintained for 48 h. Cells were 
subsequently incubated with CCK-8 (Beyotime, Beijing, 
China) for 4 h. Then, the OD value was measured at 450 
nm wavelength (Wang et al., 2021).

EdU assay

According to the operation instructions, EC cells were 
incubated with the EdU kit (Beyotime, Beijing, China). 
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Figure 1.  PVT1 was highly expressed in EC tissues. (A) qPCR assays showed the mRNA levels of PVT1 in normal as well as 
tumor tissues. (B) Immunoblot assays showed the expression of TGF-β1, α-SMA, and COl1A1 in normal as well as tumor tis-
sues. The relative expression was quantified. (C) qPCR showed the mRNA levels of PVT1 in normal esophageal cell line SHEE, 
and EC cell line KYSE-30, KYSE-450, KYSE-150, and KYSE-510. Error bars indicate SD. *p<0.05, ***p<0.001.

assays supported these findings, showing a decrease in 
EdU cells when PVT1 was reduced and an increase when 
it was elevated (Figure 2C). This highlights the role of 
PVT1 in driving the proliferation of EC cells.

To understand the interaction between PVT1 and 
fibrosis-related factors, we performed immunoblot 
assays in cancer cells to measure TGF-β1, SMA, and 
COl1A1 levels. Surprisingly, we found that when PVT1 
levels decreased, the expression of fibrosis factor also 
decreased. On the other hand, when PVT1 was overex-
pressed, these factors were increased (Figure 2D), indi-
cating that PVT1 plays a significant role in promoting 
fibrosis in KYSE-30 and KYSE-450 cells. In summary, 
our findings suggest that reducing PVT1 not only slows 
down EC cell growth but also reduces fibrosis, highlight-
ing its impact on EC advancement.

The ablation of PVT1 inhibited the TGF-β/Smad pathway

Immunoblot tests have provided us with insights into how 
PVT1 affects the TGF-β/Smad pathway in KYSE-30 and 
KYSE-450 cells. When PVT1 levels were reduced, there 
was a decrease in TGF-β1 expression and the phosphor-
ylation of Smad2 and Smad3, as shown in Figure 3. This 
decrease implies that the TGF-β/Smad pathway is being 
suppressed, emphasizing the role of PVT1 in activating 
this pathway within EC cells. Conversely, overexpression 
of PVT1 led to an increase in TGF-β1 expression and 
the phosphorylation of Smad2 and Smad3 in KYSE-30 
and KYSE-450 cells, as shown in Figure 3. These results 

further highlight how PVT1 influences the TGF-β/Smad 
pathway, confirming its role in activating pathways in 
cancer cells. Overall, our research shows how PVT1 reg-
ulates the dynamics of the TGF-β/Smad pathway in EC 
cells, highlighting its potential as a target for intervention 
to combat cancer progression.

KLT inhibited PVT1/TGF-β/Smad pathway

Subsequently, we investigated how KLT affects PVT1 and 
PVT1/TGF-β/Smad pathways in EC cells. Using qPCR 
assays, we observed that treating KYSE-30 and KYSE-450 
cells with KLT suppressed the mRNA levels of PVT1 in 
a dose-dependent manner (Figure 4A). Further, immu-
noblot assays confirmed that increasing doses of KLT 
reduced the expression of TGF-β1 and the phosphoryla-
tion of Sma2 and Sma3 in KYSE-30 and KYSE-450 cells 
(Figure 4B). This suggests that KLT inhibits the PVT1/
TGF-β/Smad pathway in EC cells.

KLT played an antifibrotic role and restrained EC 
progression by PVT1

Through our research into how Kanglaite (KLT) affects 
the progression of cancer (EC), we investigated its inter-
action with PVT1. Using CCK-8 assays, we found that 
KLT treatment significantly reduced cell viability in 
KYSE-30 and KYSE-450 cells. Interestingly, when PVT1 
was overexpressed, the decrease in cell viability caused 
by KLT was reversed, as shown in Figure 5A.
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Figure 2.  Knockdown of PVT1 inhibited EC cell growth as well as fibrosis. (A) qPCR assays showed the mRNA levels of PVT1 
in KYSE-30 and KYSE-450 cells upon the indicated transfection. (B) CCK-8 assays showed the relative viability of KYSE-30 
and KYSE-450 cells upon the indicated transfection. The OD450 value was quantified. (C) EdU assays showed the viability of 
KYSE-30 and KYSE-450 cells upon the indicated transfection. The EdU-positive cells were quantified. (D) Immunoblot assays 
showed the expression of TGF-β1, α-SMA, and COl1A1 in KYSE-30 and KYSE-450 cells upon the indicated transfection. The rel-
ative expression was quantified. Error bars indicate SD. *p<0.05, **p<0.01, ***p<0.001, PVT1 versus Control, #p<0.05, ##p<0.01, 
###p<0.001, shPVT1 versus shNC.

Further exploration using EdU assays revealed a pattern 
indicating that KLT treatment resulted in decrease in the 
number of EdU cells in KYSE-30 and KYSE-450 cells. 
Interestingly, the overexpression of PVT1 reversed this 
decrease, resulting in cell proliferation even in the pres-
ence of KLT treatment, as illustrated in Figure 5B.

Immunoblot assays were conducted to uncover the mech-
anisms behind these observations. They revealed that 
overexpression of PVT1 restored the reduced expression 
of TGF-β1, SMA, and COl1A1 induced by KLT treat-
ment, as depicted in Figure 5C. These results indicate that 
KLT exerts its fibrotic effects and inhibits EC progression 
by modulating the pathway mediated by PVT1.

Our study emphasizes the relationship between KLT and 
PVT1 in controlling EC progression. This sheds light 
on approaches targeting this interaction for managing 
esophageal cancer.

Discussion

In treating cancer, it is essential to take a personalized 
approach. Each patient’s unique condition is a key factor 
in determining the treatment options, including targeted 
therapy. This personalized method ensures that the treat-
ment plans are customized to address individual needs 
and characteristics, thereby increasing the likelihood of 
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outcomes. By customizing treatment approaches to fit 
each patient’s condition, healthcare professionals can 
effectively manage the complexities of cancer care. From 
targeted therapies to methods like chemotherapy and 
surgery, the approach to cancer is constantly evolving, 
offering hope for improved patient outcomes and quality 
of life (Lian et al., 2023; Luan et al., 2021a, b; Sun et al., 
2023). Esophageal cancer is one of the most common gas-
trointestinal tumors in clinical practice (Sun et al., 2023). 
When dealing with cancer, healthcare professionals rely 
on a combination of three treatments: radiotherapy, che-
motherapy, and surgery. These fundamental methods 
form the basis of cancer management by providing strat-
egies to address the complexities of the disease.

Radiotherapy uses high-energy radiation to target and 
eliminate cancer cells, either on its own or in combi-
nation with other treatments. Chemotherapy involves 
medications that hinder the growth and spread of cancer 

cells, often given before or after surgery to enhance 
results or as a way to ease symptoms in different stages 
of cancer. On the contrary, surgery entails removing 
tissue to either cure stage esophageal cancer or pro-
vide relief from symptoms and extend survival in more 
advanced cases.

Together, these treatment options serve as weapons in 
the fight against cancer, providing patients and health-
care providers with the necessary resources to improve 
outcomes (Lian et al., 2023). Over the years, there have 
been advancements in the field of cancer care, provid-
ing new hope and opportunities for individuals diag-
nosed with esophageal cancer. Innovations in treatment 
options, such as targeted therapies and immunotherapy, 
have expanded the range of tools to fight this illness.

Despite these advancements, cancer survival rates remain 
disappointingly low, highlighting the aggressive nature of 
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Figure 4.  KLT inhibited the PVT1/ TGF-β/Smad pathway. (A) qPCR assays showed the mRNA levels of PVT1 in KYSE-30 and 
KYSE-450 cells upon the treatment of KLT at the concentrations of 1, 2.5, and 5 µL/mL. (B) Immunoblot assays showed the 
expression of TGF-β1, Sma2, p-Sma2, Sma3, and p-Sma3 in KYSE-30 and KYSE-450 cells upon the treatment of KLT at the con-
centrations of 1, 2.5, and 5 µL/mL. Error bars indicate SD. *p<0.05, ***p<0.001.

the disease and the urgent need for innovative research 
and solutions to improve patient outcomes. While there 
has been progress, there is still a lot of work to be done 
to improve early detection methods, develop more effi-
cient treatments, and ultimately increase survival rates 
for those with esophageal cancer (Yang et al., 2023). In 
cancer treatment, decisions are carefully customized to 
fit each patient’s unique situation. For individuals with 
stage cancer, surgery is often recommended as the pri-
mary treatment option. Surgical removal of the tumor 
provides a chance for a cure and long-term survival.

However, not all patients are candidates for surgery due 
to factors such as age, overall health condition, or the 
stage of the disease. In some instances, a combination 
of radiation therapy and chemotherapy may be advised. 

This holistic approach, known as chemoradiotherapy, 
aims to provide treatment by using both radiation and 
anti-cancer medications to target the tumor.

For individuals with advanced-stage cancer, the focus 
shifts from curative to palliative care. Palliative care aims 
to alleviate symptoms, enhance quality of life, and extend 
survival. Treatment options may include chemother-
apy, radiation therapy, targeted therapy, and the emerg-
ing field of immunotherapy. Immunotherapy has shown 
promising advancements in recent years by leveraging 
the body’s immune system to combat cancer cells.

By tailoring treatment plans to meet the individual needs 
of each patient, healthcare professionals aim to improve 
outcomes and support the well-being of those dealing 
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Figure 5.  KLT played an antifibrotic role and restrained EC progression by PVT1. (A) CCK-8 assays showed the relative viabil-
ity of KYSE-30 and KYSE-450 cells upon the indicated treatment. The OD450 value was quantified. (B) BrdU assays showed the 
viability of KYSE-30 and KYSE-450 cells upon the indicated treatment. The BrdU-positive cells were quantified. (C) Immunoblot 
assays showed the expression of TGF-β1, α-SMA, and COl1A1 in KYSE-30 and KYSE-450 cells upon the indicated treatment. 
The relative expression was quantified. Error bars indicate SD. ***p<0.001, KLT versus Control, ##p<0.01, ###p<0.001, KLT+PVT1 
versus KLT.

with esophageal cancer (Yang et al., 2020). However, only 
a few drugs, such as erlotinib, are formulated specifically 
to target esophageal cancer (Yang et al., 2020). Herein, we 
have found that KLT plays a role in inhibiting the growth 
of esophageal cancer and reducing fibrosis by regulating 
the activity of PVT1/TGF-β/Smad axis. We believe it has 
the potential to be developed as a therapeutic drug for 
esophageal cancer.

Our findings reveal the significant role of PVT1 in pro-
moting esophageal cancer (EC) progression and fibro-
sis by activating the TGF-β/Smad pathway. Specifically, 
PVT1 was found to be highly expressed in EC tissues 
and cell lines, correlating with increased expression of 
fibrosis markers such as TGF-β1, SMA, and COL1A1. 

Knockdown of PVT1 led to a significant decrease in EC 
cell growth and fibrosis, as well as reduced activation of 
the TGF-β/Smad pathway, highlighting its potential as 
a therapeutic target. Furthermore, treatment with KLT 
demonstrated its capacity to suppress PVT1 expression 
and inhibit the PVT1/TGF-β/Smad axis, thereby slowing 
down EC progression and fibrosis. These results support 
KLT’s therapeutic promise in managing esophageal can-
cer by targeting PVT1-mediated pathways.

The results emphasize the importance of PVT1 in pro-
moting the characteristics of EC cells, indicating that 
it could be a promising target for treating this com-
plex disease. Furthermore, our research highlights 
the significance of PVT1 by demonstrating that high 
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the PVT1/TGF-β/Smad pathway. These findings high-
light KLT’s potential as a medication for treating EC.
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levels are associated with outcomes in different types 
of tumors.

By exploring the functions of PVT1 in EC development, 
our study not only expands our understanding of the 
condition but also introduces new possibilities for per-
sonalized treatments aimed at improving patient prog-
nosis and lifespan (Dong et al., 2023; Li et al., 2022). 
PVT1 alleviated hypoxia-induced endothelial apoptosis 
(Zhang et al., 2023). Also, PVT1 inhibited endothelial 
cell apoptosis in coronary heart disease via mediating 
MAPK1 expression through targeting miR-532-3p (Liu 
et al., 2024). Next, we need to detect if PVT1 affects the 
apoptosis of EC cells. PVT1 enhances gemcitabine resis-
tance in pancreatic cancer by modulating the activation 
of Wnt/β-catenin and autophagy pathways (Zhang et al., 
2023). PVT1 promotes the proliferation and migration of 
esophageal cancer by regulating the miR-128/ZEB1 axis 
(Zheng et al., 2016). PVT1 also helps TGF-β/Smad path-
way activation, thus promoting tumor progression (Li et 
al., 2022). Similarly, we also observed a similar phenome-
non, and PVT1 also affects EC through the TGF-β/Smad 
pathway.

Kanglaite (KLT) is a traditional Chinese medicine injec-
tion reported to have antitumor activity (Lv et al., 2023; 
Zhang et al., 2017). KLT has been shown to enhance the 
efficacy of cisplatin in inhibiting hepatocellular carcinoma 
by restraining CKLF1-mediated NF-κB pathway (Chen 
et al., 2021). It has also been found to reverse multidrug 
resistance of HCC via the PI3K/AKT pathway (Yang et al., 
2018) and to suppress EMT caused by TNF-α in colorec-
tal cancer cells (Shi et al., 2018). In addition, KLT has been 
shown to suppress the expression of drug-resistance pro-
teins by restraining PVT1 in cisplatin-resistant GC cells 
(Zhang et al., 2017). Furthermore, KLT has been found to 
regulate the PVT1/TGF-β/Smad axis activity and play an 
anticancer and antifibrotic role in EC.

Members of the TGF-β family are known to be power-
ful inducers of EMT in various physiological and patho-
logical conditions (Rasouli et al., 2023). The abnormal 
expression of TGF-β1 has been well documented in 
tumor microenvironments and fibrotic lesions (Rasouli 
et al., 2023). In addition, tumor fibrosis can affect drug 
delivery, hinder the accessibility of immune cells, and 
promote disease invasion and treatment resistance. 
Therefore, inhibiting the occurrence of tumor fibrosis is 
necessary (Tang et al., 2022). Our research indicates that 
PVT1 promotes the growth and scarring of cancer by 
triggering the TGF-β/Smad pathway. KLT shows promise 
for treating both cancer and fibrosis in esophageal cancer 
cases.

In summary, Kanglaite (KLT) shows abilities in fighting 
tumors and fibrosis in cancer (EC) by effectively blocking 
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