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Background: ADAMTS-1 (a disintegrin and metalloproteinase with thrombospondin repeats-1) is a 
recently characterized protein containing a metalloproteinase domain, a disintegrin-like domain and a 
thrombospondin type 1 motif, which is involved in angiogenesis. However, the roles of ADAMTS-1 in 
angiogenesis of lung cancer (LC) remain unclear.
Methods: The mRNA expression of ADAMTS-1 and VEGF was examined by qRT-PCR. Western blots 
were used to detect the protein expression of ADAMTS-1 and vascular endothelial growth factor (VEGF) in 
A549 cells and to analyse the cellular effect of a PI3K/Akt activator and an endothelial nitric oxide synthase 
(eNOS) activator. ADAMTS-1 and VEGF contents in cell culture supernatants were measured by ELISA. 
Cell viability, cell cycle, migration, and angiogenesis of HUVECs were evaluated by MTT assay, flow 
cytometry, scratch assay and tube formation assay, respectively.
Results: Our data revealed that the expression of ADAMTS-1 was downregulated, while the expression 
of VEGF was upregulated in A549 cells. Decreased ADAMTS-1 content was also detected in A549 cell 
culture supernatant. Overexpression of ADAMTS-1 inhibited VEGF expression and A549 cell proliferation. 
Moreover, ADAMTS-1 overexpression repressed proliferation, migration and angiogenesis of HUVECs. 
Mechanistically, ADAMTS-1 suppressed the expression of VEGF in HUVECs by inhibiting PI3K/Akt-
eNOS, while a PI3K activator and an eNOS activator each partly reversed the expression of VEGF. In 
addition, activation of the PI3K/Akt pathway or VEGF overexpression reversed the inhibitory effect of 
ADAMTS-1 overexpression on HUVECs angiogenesis.
Conclusions: These results indicated that ADAMTS-1 inhibited angiogenesis of LC cells via regulation 
of the PI3K/Akt-eNOS/VEGF axis, which shed light on LC pathogenesis and provided potential targets for 
LC therapy.
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Introduction

Lung cancer (LC) is the leading cause of cancer-related 
deaths in the world (1). Its 5-year survival rate after diagnosis 
is only 15.9%, which is only slightly improved over the past 
decades (2). Due to the lack of typical symptoms and signs, 
the majority of LC patients have commonly been diagnosed 
at advanced stages, usually leading to poor outcomes during 
surgery or chemotherapy (3). LC depends on angiogenesis 
throughout its initiation, development and metastases, 
which is typical of angiogenesis-dependent disease (4,5). 
Therefore, a new target for regulating angiogenesis would 
provide new therapeutic opportunities for LC.

Angiogenesis is the formation of new blood vessels, 
which involves the migration, growth, and differentiation of 
endothelial cells (6). Evidence has shown that angiogenesis 
is a relatively early event in the development of cancer. 
In invasive tumours, the balance between apoptosis and 
proliferation depends on the ability of tumours to induce 
neovascularization. Early in the late 1960s, there was 
evidence indicating that tumour angiogenesis was mediated 
by secreted factors released into circulation cancer cells (7).  
Angiogenic squamous dysplasia (ASD) is a lesion of the 
capillary ring that presents as a histologically abnormal 
bronchial epithelium and has been observed in precancerous 
lesions in individuals at high-risk for developing LC (8).

Although many possible angiogenesis regulators 
have been identified, vascular endothelial growth factor 
(VEGF) has particularly strong involvement in tumour-
related angiogenesis (9).  As a strong promoter of 
angiogenesis, VEGF contributes to the endothelial and 
vascular infiltration of new vessels through the interaction 
of VEGF-A and VEGFR-2 (10) .  These pathways 
together promote endothelial cell survival, proliferation, 
migration, invasion and tube formation, thus forming a 
new vascular network (11). Previous studies demonstrated 
that ADMATS-1 reduces the proliferation, invasion and 
migration of angiogenesis that results from the interplay 
between VEGF and FGF-2 (12,13). Recent studies 
confirmed that ADAMTS-1 has low expression levels 
in LC cells (14). However, the molecular mechanism of 
ADAMTS-1 in LC remains unclear.

In this study, we hypothesized that ADAMTS-1 inhibited 
the proliferation, migration and angiogenesis of HUVECs 
through regulation of the PI3K/Akt-eNOS-VEGF pathway. 
The present study used a series of experiments to test this 
hypothesis.

Methods

Cell culture

The cell lines BEAS-2B and A549 were provided by the 
Korean Cell Line Bank. Cells were maintained in Dulbecco’s 
modified Eagle’s medium (DMEM, Grand Island) with 10% 
fetal bovine serum (FBS) supplemented with penicillin and 
streptomycin (Beyotime, Shanghai, China), and they were 
kept at 37 ℃ in a humidified atmosphere with 95% air and 
5% CO2 until use. HUVECs were purchased from Sciencell 
Co., Ltd., seeded at 60–70% confluence and incubated with 
the mixed medium as described below. The HUVECs were 
cultured in a cell incubator that was maintained at 5% CO2 
and 37 ℃.

Co-culture system

A549 cells were seeded into the wells of 6-well plates 
at 1.5×106 cells per well, and HUVECs were seeded at  
1.5×106 cells per well in a transwell chamber of a 6-well plate 
containing a 0.4 μm porous membrane. Cells were cultured 
in DMEM with 10% FBS or high-glucose (HG) DMEM 
with 10% FBS. After six hours, the cells adhered to the 
PDMS membrane. Then, medium with 10% FBS was used 
to replace plating medium, which was followed by incubation 
for 12 h; then, DMEM with 2% FBS replaced that medium 
and was followed by 8 more hours of incubation. The 
percentage of FBS was decreased in A549 cells co-cultured 
with HUVECs at decreasing increments of 1%. Cell samples 
were harvested after 3 days of co-culture. The co-culture 
system was also used to study the effect of A549 cells on 
HUVEC migration. After 24 h of incubation, the cells were 
washed with phosphate-buffered saline (PBS), fixed with 
4% (w/v) polyformaldehyde, and stained with 4',6-diamino-
2-benzoindole (DAPI) for 15 minutes, and the number of 
cells in the lower chamber was counted. The degree of cell 
migration was calculated over 5 microfields per well and is 
expressed as the average number of cells in each microfield.

RNA extraction and quantitative real-time PCR

Total RNA was isolated using TRIzol (Invitrogen, Carlsbad, 
CA, USA). Then, equal amounts of RNA (1 μg) were 
reverse transcribed into cDNA using the PrimeScript 
RT Master Mix Perfect Real Time Kit (TaKaRa, Dalian, 
China). Real-time PCR was performed using cDNA 
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and a SYBR Green (TaKaRa, Dalian, China) detection 
system, which included 40 cycles of amplification. Primer 
sequences for detection of ADAMTS-1 and VEGF 
mRNA expression were as follows: ADAMTS-1-F: 
5 ′-AAGCTGCTGATGGCACATATATTCA-3 ′  and 
ADAMTS-1-R: 5′-TTTTAGGTCGAAGGGCATTGC-3′; 
VEGF-F: 5′-TGCATTCACATTTGTTGTGC-3′ and 
VEGF-R: 5′-AGACCCTGGTGGACATCTTC-3′ (15). 
The primers were synthesized by Shanghai Sangon Co., 
Ltd. Gene expression levels were calculated relative to the 
housekeeping gene GAPDH.

Western blot analysis

Cell proteins were extracted using a Total Protein 
Extraction Kit (Keygentec, China). Protein concentrations 
were determined by the bicinchoninic acid (BCA) method 
(Beyotime Biotechnology, Shanghai, China). A total of 
20 μg of protein per sample was separated by 10% SDS-
PAGE and transferred to a PVDF membrane (Millipore, 
Darmstadt, Germany). Then, the membranes were blocked 
in 5% non-fat milk and incubated at 4 ℃ overnight with 
anti-ADAMTS-1 (1:1,000, Cell Signaling Technology, 
USA), anti-PI3K (1:1,000, Cambridge, MA, USA), anti-
p-PI3K (1:1,000, Abcam, MA, USA), anti-Akt (1:1,000, 
Abcam, MA, USA), anti-p-Akt (1:1,000, Abcam, MA, USA), 
anti-eNOS (1:200, Santa Cruz Biotechnology, Santa Cruz, 
CA, USA), anti-p-eNOS (1:200, Santa Cruz Biotechnology, 
Santa Cruz, CA, USA), anti-VEGF (1:1,000, Abcam, MA, 
USA), or anti-GAPDH antibody (1:5,000, Abcam, MA, 
USA). Subsequently, the membranes were washed with 
TBST and then incubated with a secondary antibody 
(HRP-conjugated goat anti-rabbit IgG (1:2,000), Abcam, 
MA, USA) at room temperature for 1 h. Specific antibody 
binding was detected using an ECL detection kit (Pierce 
Biotechnology, Rockford, IL, USA).

Plasmid construction and cell transfection

The coding regions of ADAMTS-1 were amplified by PCR. 
Then, the PCR products were cloned into the pcDNA3.1 
plasmid to create a new plasmid named pcDNA3.1-
ADAMTS-1 (Beyotime, Shanghai, China). A549 cells 
were seeded into 6-well plates and incubated for 24 h. 
Then, 1,000 ng of pcDNA3.1 or pcDNA-ADAMTS-1 
plasmid was transfected into A549 cells according to the 
manufacturer’s instructions using LipofectamineTM 2000 
(Invitrogen). Then, the supernatant from the 6-well plates 

was mixed with DMEM at a 1:1 ratio. HUVECs were 
cultured with the mixed medium at 5% CO2 and 37 ℃. 
Subsequently, the proliferation, migration and angiogenesis 
of HUVECs were evaluated. HUVECs were treated with 
the PI3K activator 740Y-P (S786501, Selleck, Shanghai, 
China) or the eNOS activator calcium ionophore A23187 
(C9275, Sigma, Shanghai, China). After 24 h, the protein 
levels of key genes in the PI3K/Akt-eNOS-VEGF pathway 
in HUVECs were determined by Western blot.

Enzyme linked immunosorbent assay (ELISA)

The ADAMTS-1 and VEGF levels in cell  culture 
supernatants were detected using the Human ADAMTS1 
ELISA Kit (ab213751, Abacam) and Human VEGF ELISA 
Kit (ab222510, Abcam) respectively, according to the 
manufacturer’s instructions. Briefly, cell culture supernatants 
were centrifuged at 2,000 g to remove debris, and the 
supernatants were diluated with Sample Diluent NS + 2X 
Enhancer, added in to 96-well plate (50 μL/well), incubated 
with 50 μL Antibody Cocktail for 1 h at room temperature, 
incubated with 100 µL TMB Substrate for 10 min in 
darkness, and finally mixed with 100 µL Stop Solution. 
The protein contents in supernatants were determined by 
measuring the absorbance at 450 nm (OD450) using a plate 
reader.

Proliferation assays

HUVEC viability was evaluated by MTT assay using 
linear curves plotted as described before (16). Briefly, equal 
amounts of HUVECs were seeded into a 96-well plate. 
After 24 h, the cells were treated with 20 μL of 5 mg/mL 
MTT and incubated for 3.5 h at 37 ℃, which was followed 
by the addition of 150 μL of MTT solvent for 15 min. 
Finally, the absorbance was read at 590 nm with a reference 
filter of 620 nm.

Cell cycle analysis

Flow cytometry analysis was performed to determine the 
cell cycle. Cells were fixed in cold 70% ethanol for 30 min 
at 4 ℃. After washing, cells were treated with 50 μL of a 
100 µg/mL stock of RNase (EN0531, Thermo, USA). 
Then, the cells were incubated with propidium iodide for 
5 min. G0/G1 and S phase cell numbers were acquired by 
flow cytometry and analysed using FlowJo software version 
8.8 (Tree Star, Inc., Ashland, OR, USA).
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Figure 1 ADAMTS-1 was lowly expressed while VEGF was highly expressed decreased in A549 cells. (A) ADAMTS-1 and VEGF mRNA 
levels in A549 and BEAS-2B cells were examined by qRT-PCR; (B) ADAMTS-1 and VEGF protein abundances in A549 and BEAS-2B 
cells were determined by Western blotting; (C) ADAMTS-1 and VEGF contents in the culture supernatants of A549 and BEAS-2B cells by 
ELISA. *P<0.05; **P<0.01. VEGF, vascular endothelial growth factor; ELISA, enzyme linked immunosorbent assay.

Scratch assay

Cell migration was determined by cell scratch assay. 
HUVECs were seeded in the wells of 6-well plates and 
incubated with 1 μg/mL of mitomycin C for 1 h. Using 
sterile toothpicks, a “+” was drawn on the cell surface. 
The wells were rinsed with PBS 2–3 times to wash away 
floating cells and then serum-free medium was added back 
to the wells. The culture was continued under 5% CO2 and 
saturated humidity (set as 0 h). The migration of the cells 
was photographed under an inverted microscope at 0 and  
24 h. ImageJ (NIH Image, Bethesda, MD, USA) was 
used to measure the scratch width, and the cell migration 
distance between each group was calculated.

Angiogenesis assay

Tumour endothelial cell matrix Matrigel (0.1 mL) 
was polymerized on 24-well plates, and HUVECs  
(5×104 cells/well) were plated onto Matrigel pads with 
complete growth medium. The Matrigel assay was used to 
assess the spontaneous formation of capillary-like structures 
in vitro (17). After 24 h, the formed vessel tubes were 

photographed under a microscope with a Nikon camera 
(Nikon, Japan). HUVECs were also collected for Western 
blot analysis.

Statistics

All of the experiments were performed in triplicate. Error 
bars represent the mean ± SD. Data were analysed by one-
way ANOVA, followed by the Newman-Keuls post hoc test. 
Student’s t-tests were used for paired comparisons. P<0.05 
was considered statistically significant.

Results

ADAMTS-1 and VEGF expression in LC cells

To determine the expression of ADAMTS-1 and VEGF in 
LC cells, we used qRT-PCR and Western blotting to detect 
their mRNA and protein levels in the normal human bronchial 
epithelial cell line BEAS-2B and the LC cell line A549. The 
results demonstrated that the expression of ADAMTS-1 was 
significantly downregulated, while VEGF was upregulated in 
the A549 LC cells compared with BEAS-2B cells (Figure 1A,B). 
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Moreover, we also detected the expression of ADAMTS-1 and 
VEGF by ELISA, and found that ADAMTS-1 levels in A549 
cell culture supernatant was significantly lower than that of the 
BEAS-2B cells, while VEGF expression in A549 cell culture 
supernatant was greatly higher than that of the BEAS-2B cells  
(Figure 1C). These results revealed that ADAMTS-1 
expression was increased while VEGF expression was 
decreased in A549 cells.

ADAMTS-1 overexpression repressed VEGF expression 
and inhibited A549 cell proliferation

To investigate the proliferation and migration of HUVECs, 
pcDNA3.1 and pcDNA3.1-ADAMTS-1 were transfected 
into A549 cells. As shown in Figure 2A,B, ADAMTS-1 
mRNA and protein levels were enhanced dramatically in 
A549 cells after transfection with pcDNA3.1-ADAMTS-1. 
This result means that the ADAMTS1 expression plasmid 
was constructed successfully and that ADAMTS1 was 
highly expressed in A549 cells. Also, we observed that both 
the mRNA and protein levels of VEGF in A549 cells were 
significantly decreased by transfection with pcDNA3.1-
ADAMTS-1 plasmids (Figure 2C,D). Remarkable decrease 
of VEGF content in supernatants of A549 cells transfected 
with pcDNA3.1-ADAMTS-1 was also detected by ELISA 
(Figure 2E). Moreover, our MTT assay showed that 
ADAMTS-1 overexpression significantly suppressed the 
proliferation of A549 cells, compared with the control group 
and those transfected with the empty plasmids (Figure 2F).  
These results showed that ADAMTS-1 overexpression 
could repress VEGF expression and A549 cell proliferation.

ADAMTS-1 overexpression inhibits proliferation, 
migration and angiogenesis of HUVECs

To explore the influence of ADAMTS-1 on HUVEC cell 
functions, the supernatants of A549 cell with or without 
ADAMTS-1 overexpression were then used to culture 
the HUVEC cells. Our MTT assay showed that the 
proliferation of HUVEC cells cultured with supernatants 
of pcDNA3.1-ADAMTS-1-transfected A549 cells was 
significantly decreased compared with the pcDNA3.1 
transfected control group (Figure 3A). Flow cytometry 
was performed to analyse the distribution of the cell 
cycle, and the results indicated that HUVEC cell cycle 
was significantly repressed by culturing with supernatants 
of A549 cells transfected with pcDNA3.1-ADAMTS-1 

(Figure 3B). There were fewer cells in the S phase, but there 
were more cells in the G0/G1 phase in the pcDNA3.1-
ADAMTS-1 transfection group compared to the pcDNA3.1 
transfection group. These data suggested that ADAMTS-1 
overexpression inhibited HUVEC proliferation. Moreover, 
our scratch assays showed that compared with the 
pcDNA3.1 transfection control group, the HUVECs 
in the pcDNA3.1-ADAMTS-1 transfection group had 
significantly decreased migration speed (Figure 3C). Next, 
we evaluated the role of ADAMTS-1 in angiogenesis by 
angiogenesis assays. Our results showed that HUVEC tube 
formation was significantly inhibited in the pcDNA3.1-
ADAMTS-1 transfection group, compared with the 
pcDNA3.1 transfection group (Figure 3D). This indicated 
that overexpression of ADAMTS-1 significantly inhibited 
HUVEC proliferation, migration and angiogenesis.

ADAMTS-1 downregulates VEGF via inhibiting PI3K/
Akt-eNOS

Since VEGF is a strong promoter of angiogenesis, 
the effect of ADAMTS-1 on VEGF signalling was 
further investigated. Western blot assays showed that 
overexpression of ADAMTS-1 significantly decreased 
p-PI3K, p-Akt, p-eNOS levels and the expression of VEGF 
in HUVECs. However, 740Y-P reversed the p-PI3K, p-Akt, 
p-eNOS and VEGF levels by activating PI3K, and A23187 
reversed the expression of p-eNOS and VEGF in HUVECs 
by activating downstream eNOS. Along with the increased 
amounts of phosphorylated PI3K/Akt/eNOS, the protein 
level of VEGF in HUVECs was also increased (Figure 4).  
Our results revealed that ADAMTS-1 suppressed the 
expression of VEGF via inhibiting the phosphorylation of 
PI3K, Akt and eNOS.

ADAMTS-1 inhibits the proliferation, migration and 
angiogenesis of HUVECs through the PI3K/Akt-eNOS-
VEGF pathway

During the process of angiogenesis, VEGF activation is 
mediated by the PI3K/Akt pathway (18). We examined 
whether ADAMTS-1 affected cell proliferation, migration 
and angiogenesis through the PI3K/Akt-eNOS-VEGF 
pathway. The MTT assay results showed that treatment with 
the PI3K activation peptide (740Y-P) partially restored the 
inhibition of pcDNA3.1-ADAMTS-1 on the proliferation 
of HUVECs (Figure 5A). Also, we overexpression VEGF in 
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HUVECs by transfection with pcDNA3.1-VEGF plasmids, 

and found that VEGF overexpression promoted HUVEC 

proliferation and mitigated the suppression of HUVEC 

proliferation induced by supernatants from ADAMTS-

1-overexpressing A549 cells (Figure 5A). At the same 

time, cell scratch assays showed that the inhibitory effect 

of ADAMTS-1 on HUVECs migration can be partially 

reversed by 740Y-P treatment and VEGF overexpression 
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Figure 3 ADAMTS-1 inhibited in vitro angiogenesis of HUVECs. The supernatants of A549 cells with or without ADAMTS-1 
overexpression were used to culture HUVECs. (A) Cell viability was analysed by MTT assay in HUVECs cultured with the supernatant 
from the pcDNA3.1-ADAMTS-1 transfection group or the pcDNA3.1 transfection group; (B) HUVEC cell-cycle distribution (S phase and 
G0/G1 phase) was analysed by flow cytometry; (C) scratch assays were performed to detect HUVEC cell migration; (D) tube formation of 
HUVECs was detected by angiogenesis assays. *P<0.05; **P<0.01.

in HUVECs (Figure 5B,C). Moreover, the formation of 
HUVEC tubes increased in the pcDNA3.1-ADAMTS-1 
transfection group treated with 740Y-P compared with 
the untreated pcDNA3.1-ADAMTS-1 transfection group 
(Figure 5D,E). And VEGF overexpression in HUVECs 
also abrogated the suppression of HUVEC tube formation 
caused by ADAMTS-1 overexpression in A549 cells  
(Figure 5D,E). These results indicate that ADAMTS-1 
inhibited the proliferation, migration and angiogenesis of 
HUVECs through the PI3K/Akt-eNOS-VEGF pathway.

Discussion

Worldwide, the number of patients with LC increases 
annually by more than 1.6 million (19). Most patients 
are at an advanced stage when they are first diagnosed. 
Some reports indicate that VEGF-regulated blood vessel 
extension, maintenance and remodelling are the main causes 
of invasion and metastasis in LC patients. (20). Tumour 
blood vessel growth depends on angiogenesis. When the 
tumour grows to 1–2 mm3, oxygen and nutrients must be 
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provided by the generation of new blood vessels. Therefore, 
control of angiogenesis has emerged as an important 
mechanism for suppressing tumour growth. In this study, 
we found that ADAMTS-1 inhibited the proliferation, 
migration, and angiogenesis of HUVECs through the 
PI3K/Akt-eNOS-VEGF pathway.

ADAMTS-1 was the first identified member of the 
ADAMTS family. Production of ADAMTS-1 is modulated 
in LC, breast cancer, pancreatic cancer, and fibrosarcoma 
(21,22), and the fragment of ADAMTS-1 containing the 
TSP-1 motif can exhibit antitumour activity (23). In the 
present study, we reported that expression of ADAMTS-1 
was downregulated, while VEGF was upregulated in A549 
cells. Further, overexpression of ADAMTS-1 suppressed 
VEGF expression in A549 cells, which caused significantly 
repressed A549 prol i ferat ion.  Also ,  ADAMTS-1 
overexpression inhibited the proliferation and migration 
of HUVECs. Some reports note the inhibitory effects 
of ADAMTS-1 on angiogenesis that we observed. For 
instance, a previous study confirmed that ADAMTS-1 
disrupted microtumour formation of fibrosarcoma 
through HGF/c-MET signalling (24) and inhibited 
endothelial cell proliferation by suppressing FGF (25). 
Masanari et al. reported that ADAMTS-1 gene transfer 
inhibited angiogenesis in vitro and in vivo, probably due to 
ADAMTS-1-induced apoptosis of endothelial cells (26).  
In addition, Gustavsson et al. found that ADAMTS-1 might 

have anti-angiogenic and antimetastatic roles in hormone-
refractory prostate cancer, where low ADAMTS1 expression 
was associated with a high MVD and metastasis (27).  
All of the results above indicate that ADAMTS-1 has anti-
angiogenic effects on LC cells.

VEGF is an important regulator of angiogenesis; upon 
activation, VEGF promotes angiogenesis in human lung 
tumour associated‑endothelial cells (28). Intracellular 
tyrosine kinases, for instance, PI3K/Akt and eNOS, were 
activated once VEGF bound to the VEGF receptor on the 
surface of endothelial cells (29). Akt can promote eNOS 
phosphorylation and NO release (30,31). Released NO 
can activate its downstream pathways and increase the 
expression of VEGF in endothelial cells (32). Cell survival 
is very important during angiogenesis. A major pathway 
through which growth factors promote endothelial cell 
survival is the PI3K-dependent activation of the anti-
apoptotic kinase Akt/PKB (33). Some reports found 
that ADAMTS-1 functions as an inhibitor of VEGFR2 
phosphorylation by binding to VEGF165 (34). Chen  
et al. demonstrated that overexpression of ADAMTS-1 had 
angio-inhibitory effects on primary gastric cancer because 
it decreased VEGF gene expression (15). In line with a 
previous study, our results demonstrated that ADAMTS-1 
suppressed the expression of the VEGF gene in both A549 
and HUVEC cells by inhibiting the PI3K/Akt-eNOS 
pathway. The proliferation of A549 cells could be repressed 
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by ADAMTS-1 overexpression. Meanwhile, ADAMTS-1 
overexpression decelerated the progress of proliferation, 
migration and angiogenesis in HUVECs, yet this process 
could be partially interrupted by treatment with PI3K and 
eNOS activators or overexpression of VEGF in HUVECs. 
To the best of our knowledge, this is the first study of the 
connection between ADAMTS-1 and the PI3K/Akt-eNOS-
VEGF pathway in LC cells.

Conclusions

Our study demonstrated that the expression of ADAMTS-1 
was decreased in A549 cells. Furthermore, overexpression 
of ADAMTS-1 repressed VEGF expression and A549 cell 
proliferation, which further inhibited the proliferation, 
migration and angiogenesis of HUVECs through the PI3K/
Akt-eNOS-VEGF signalling pathway. Nevertheless, we lack 
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the data to validate the mechanisms of ADAMTS-1 in vivo. 
Further studies are needed to prove the anti-angiogenic 
function and potential therapeutic effect of ADAMTS-1  
in LC.
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