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Abstract

Objective: The aim of the study was to examine correlations of
the plasma levels of soluble (s) CD44 standard (std), and a
disintegrin and metalloproteinase (ADAM) 10, with those of the
soluble Tyro3, Axl, and Mer receptors (sTAMRs) and their
ligands (GAS6 and PROS1) in patients with hepatocellular
carcinoma (HCC), and other liver diseases.

Method: The subjects were 55 patients with HCC, 4 with
fulminant hepatitis (FH), 18 with acute hepatitis (AH), 10 with
chronic hepatitis (CH), 20 with liver cirrhosis (LC), and 20
healthy normal controls (NCs).

Plasma levels of sCD44std, ADAM10, sTAMRs, GAS6,
PROS1, des-γ-carboxy prothrombin (DCP), and des-γ-carboxy
GAS6 were measured by enzyme-linked immunosorbent
assay.

Results: The levels of sCD44std, ADAM10, sTAMRs, and
Gas6 were significantly higher in HCC and other liver diseases
(except CH) compared to those in NCs, but PROS1 levels in
these diseases were significantly lower than those in NCs.
These were significant positive correlations of sCD44std levels
with ADAM10, and sMer levels in HCC and other liver
diseases. SAxl was lower in stage HCC than in stage HCC, but
GAS6 increased with progression of HCC stages. There was a
significant positive correlation between the levels of DCP and
des-γ-carboxy GAS6 in HCC. The subjects were roughly
classified into three groups of HCC, inflammatory diseases,
and normal controls using ratios of TAMRs and their ligands.

Conclusion: The measurement of these blood factors
facilitates a unified view of HCC therapy.

Keywords: TAM receptors; GAS6; PROS1; sCD44; ADAM10;
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Introduction
The cell-surface glycoprotein CD44 is implicated in many of

physiological and pathological functions, and its extracellular domain
is cleaved by enzymes such as a disinterring and metalloproteinase
(ADAM) 10 and 17. As a result, the common form of soluble CD44
standard (sCD44std), and many CD44 variants isoforms (CD44v) with
different functions are released into blood. These sCD44s are
associated with signaling pathway proteins that drive tumor
development and progression in many cancers [1,2].

ADAM10 and its close relative ADAM17 (TNF-alpha converting
enzyme: TACE) have also been studied in the context of ectodomain
shedding. The ADAM10 expression level may be importance in cancer
and neurodegenerative disorders, whereas ADAM17 mainly
coordinates pro- and anti-inflammatory activities during an immune
response [3].

The Tyro3, Axl, and Mer receptors (TAMRs) and their ligands GAS6
and PROS1, are also widely expressed by cells of the mature immune,
nervous, vascular and reproductive systems, and have important
effects on hemostasis, inflammation, and cancer growth. Furthermore,
these receptors are essential for NK cell functional maturation and
normal expression of inhibitory and activating NK cell receptors [4].

Their ligands, the vitamin K-dependent protein GAS6 and PROS1
bind to phosphstidylserine (PS) moieties via an N-terminal γ-
carboxylated glutamic acid (Gla) domain. GAS6 activity is dependent
on vitamin K- mediated γ-carboxylation and abolition of γ-
carboxylation of GAS6, abrogates activity toward TAM receptors [5,6].
Furthermore, γ-carboxylation facilitates Gla domain binding to
calcium, which in turn allows an interaction with anionic
phospholipids, such as PS. These lipids are aberrantly exposed in the
tumor microenvironment and contribute to the overall
immunosuppressive signals that antagonize development of local and
systemic antitumor immune responses [6].

The C-termini of GAS6 and PROS1 -binds to Mer on macrophages
and to Axl and Tyro3 on dendritic cells and enveloped viruses, causing
intracellular phoshorylatone by kinase. GAS6 is a common ligand for
all three TAMRs with different affinities, whereas Pros1 activates Tyro3
and Mer, but not Axl [5].

GAS6 has with high affinity for Axl, with a Kd in the sub-nanomolar
range, whereas the affinities for Tyro3 and Mer are slightly lower. GAS6
is expressed in Kupffer cells and sinusoidal endothelial cells but not in
hepatocytes, and its concentration in plasma is approximately 1000-
fold lower than that of Pros1. Mouse Axl is cleaved by ADAM-10, but
the shedding enzyme of human Axl is still not clear, Mer is cleaved by
ADAM-17, and cleaved of Tyro3 has yet to be reported [5-9]. Thus,
these soluble fragments may have regulatory functions for the GAS6/
PORS1.TAM system and CD44, as well as being markers of its state of
activation. These reports collect suggest, that changes of these many
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factors are closely linked to the boundary grounds of hemostasis and
immunity in blood circulation.

In this study, we investigated the plasma levels of sTAMRs, GAS6,
PROS1, sCD44std, and ADAM-10 in patients with HCC, and other
liver diseases. The results suggest that serial observation of these levels
can be used to guide cancer therapy.

Material and Methods

Patient material and tissue
The study was approved by the ethics committee of Hijirigaoka

Hospital and complied with the Declaration of Helsinki. A total of 107
patients were included in the study. All patients gave informed consent
and all agreed to donate blood samples and allow their clinical
information to be used in the study. Control samples were collected
from 20 healthy staff members in our hospitals.

Compliance with ethical standards
The research involves human samples. The study was approved by

the Ethics committee of Hijirigaoka Hospital.

Patients backgrounds
HCC was diagnosed by abdominal ultrasonography, abdominal

computed tomography (CT), magnetic resonance imaging (MRI),
abdominal angiography, and elevated serum concentrations of α-
fetoprotein and des-γcarboxyprothrombin (DCP), and all our HCC
cases are HBV and HCV infection cases. The pathological tumor node
metastasis (TNM) stages of HCC according to Liver Cancer Study
Group of Japan criteria [10,11] were stage Iin 5 (human hepatitis B
virus (HBV) positive 1, human hepatitis C virus (HCV) positive 4),
stage IIin 12 (HBV positive 4, HCV positive 8), stage III in 18 (HBV
positive 6, HCV positive 12), and stage IV in 20 (HBV positive 14,
HCV positive 6) patients.

The 18 cases of AH were all positive for human hepatitis A (HAV)
antibody and were cured within 8 weeks. Diagnosis of FH was
performed as described by Fujiwara et al. [12]. All 4 patients with FH
fell into a hepatic coma within 1-2 weeks of onset, and all were treated
with plasmapheresis, but all died with 14-21 hospital days. Diagnosis
of chronic hepatitis and LC were based on clinical and biochemical
evidence, and confirmed by liver biopsy, EC, and CT.

Assays for blood biochemistry
Venous blood samples were obtained at admission. Plasma samples

were collected in citric acid (3.8%) and EDTA, and frozen immediately
for storage at -80 until analysis. Serum liver, and kidney functions
levels, HAV, HVB, and HCV antigen, blood cells and platelets were
measured using routine laboratory p human hepatis B virus antigen
(procedures).

Enzyme-linked immunosorbent assay (ELISA) kits were used to
measure plasma levels of ADAM10 (OKEH02627, Aviva Systems
Biology, San Diego, CA,USA). sCD44std (Human sCD44STD ELISA,
Bio Vendor, Czech Republic). Tyro3 (Sandwich DuoSet, R & D
Systems, Minneapolis, MN, USA), sAxl (Human Soluble AXL ELISA
Kit, Aviscera Bioscience, Santa Clara, CA,USA), sMer (MERRTK
ELISA Kit, Abnova, Taipei, Taiwan). GAS6 (sandwich Duo Set, R & D
Systems), free PROS1 (Protein S Test Teijinn, TeijinTeijin Diagnostics,

Osaka, Japan), and DCP (Eitest PIVKA-α kit, Sanko Junyaku Co.
Tokyo, Japan). Des-γ-carboxy Gas6 plasma sampling was performed
by mixing with the same volume of 1 M BaCl2 for 1 h at 37, and
centrifuge at 2500 g for 10 min. at 4. GAS6 levels were then
determined using a sandwich Human GAS6 ELISA kit (Aviscera
Bioscience).

The intra-and inter-assay coefficients of variation for sAxl, sMer,
sTyro3, Gas6, fPROS1, sCD44std, and ADAM10 were 8.3% and 9.2%,
9.8% and 10.4%, 3.5 and 4.0%, 9.4.% and 7.1%, 7.4 and 8.4% , 7.7% and
6.8%, and 6.7% and 7.4%, respectively.

Statistics
Data are expressed as mean ± standard deviation. Statistical analysis

was performed using Student’s t-test and the level-of significance was
set at P<0.05.

Results

Plasma levels of sCD44 std and ADAM10
Plasma levels of sCD44std were higher in all HCC stages and in FH,

AH, CH, and LC compared to NCs (370.8 ± 28.4, 554.7 ± 28.4, 616.8 ±
155.1, 671.6 ± 171.2, 677.1 ± 171.2, 556 ± 114.5, 402.0 ± 52.8, 532.1 ±
98.1 vs. 282.4 ± 29.0 ng/ml; **P<0.01)

sCD44std levels also significantly increased with progression of each
HCC stage (Figure 1A).

Figure 1: Plasma levels of sCD44std, and ADAM 10 in patients with
HCC, FH, AH, CH, and LC, and in NCs. Data are means ± SD.
*P<0.05, **P<0.01 vs. NC, +P<0.05, ++P<0.01 vs. each stage of HCC.

Plasma levels of ADAM 10 were similarly higher in all HCC stages
(-) , and FH, AH, and LC compared to NCs (429 ± 106.8, 833.8 ±
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274.6, 1329.0 ± 507.8, 1698.8 ± 762, 1390.6 ± 538.6, 772.4 ± 445.7,
801.1 ± 384.2 vs. 117.1 ± 37.2 pg/ml; p<0.01, ADAM10 levels
significantly increased from HCC stagesto (P<0.01) and to (P<0.05),
but the increase from stages to was not significant (Figure 1B).

Plasma sCD44std and ADAM10 levels were significantly correlated
in HCC (r=0.497, P<0.05, Figure 2A) and other liver diseases (r=0.713,
P<0.01).

Figure 2: Correlation between sCD44 std, and ADAM10 levels in
patients with HCC, and other liver diseases (FH, AH, CH, and LC)
HCC , other liver diseases (FH,AH,CH, and LC).

Plasma sCD44std and sMer levels were significantly correlated in
HCC cases (r=0.302, P<0.05; Figure 3A) and other liver diseases
(r=0.562, P<0.01; Figure 3B). ADAM10 levels were not significantly
correlated with the total levels of two TAMRs (sAxl and sMer) in cases
of HCC and other liver diseases (r=0.203, r=0.226).

sTyro3 levels were significantly higher in patients with HCC
stagesⅠ-Ⅳ, and FH,AH,CH, and LC compared with NCs (2.6 ± 0.7
(P<0.05), 8.9 ± 2.6, 6.4 ± 2.3, 7.1 ± 2.4, 6.6 ± 2.9, 5.3 ± 2.0, 3.4 ± 1.6
(P<0.05), 5.5 ± 1.8 vs. 1.8 ± 0.7 ng/ml; p<0.01,unless otherwise
indicated). There was a significant increase in sTyro3 levels from HCC
stage Ⅰ to Ⅱ(P<0.01), and a significant decrease from stage Ⅱto Ⅲ
(P<0.05).

Thus, sTyro3 levels peaked at HCC stage , but thereafter remained at
higher level than in NCs (Figure 4A).

Plasma levels of sTAMRs and their ligands
sAxl levels were significantly higher in patients with HCC stages Ⅲ

and Ⅳ, and AH, FH, and LC compared with NCs (38.4 ± 13.5, 71.2 ±
19.8, 68.7 ± 23.5, 46.6 ± 12.7, 75.1 ± 10.4 vs. 25.9 ± 3.0 ng/ml; P<0.01),
but no in patients with CH (23.6 ± 11.5 ng/ml). sAxl levels in HCC
stage Ⅳwere slightly lower than those in HCC Ⅲ (Figure 4 B).　　

Figure 3: Correlation between sCD44 std, and sMer levels in
patients with HCC, and other liver diseases (FH, AH, CH, and LC)
HCC (○), other liver diseases (FH, AH, CH, and LC).

sMer levels were significantly higher in patients with HCC stages -
and, and FH,AH, and LC (22.8 ± 6.6 (P<0.05), 25.0 ± 9.5, 25.3 ± 7.6,
72.7 ± 36.2, 27.4 ± 12.8, and 18.7 ± 4.7 (P<0.05) vs. 15.2 ± 2.8 ng/ml;
P<0.01), and increased with progression of the HCC stage. sMer levels
in patients with CH (13.2 ± 3.4 ng/ml), and LC (18.4 ± 4.9 ng/ml ) did
not differ significantly from those in NCs (Figure 4C).

Gas6 was significantly higher in HCC stages - than NCs (27.0 ± 2.0,
38.1 ± 9.3, 73.8 ± 25.1, 83.8 ± 32.1, vs. 18.2 ± 2.6 ng/ml; P<0.01), with
significant increases from stages to (P<0.05) and to (P<0.01), but not
from to .

GAS6 levels in patients with FH(11.0±2.2 ng/ml and CH(13.8 ± 4.2
ng/ml) were significantly lower than those in NCs (both P<0.01), but
significantly higher in patients with LC (26.5 ± 14.8 ng/ml; P<0.05)
(Figure 4D).

Free PROS1 was significantly lower in HCC stages Ⅰ-Ⅳ in
comparison with NCs (8.2 ± 1.7 (P<0.05), 6.1 ± 1.9, 5.9 ± 1.5, vs. 11.0 ±
1.2 ng/ml; P<0.01, unless otherwise indicated). Free PROS1 levels in
patients with FH (3.9 ± 0.4ng/ml), AH (5.5 ± 1.9 ng/ml), and CH (7.8
± 1.5 ng/ml) were also significantly lower than those in NCs (all
P<0.01), but were significantly higher in patients with LC (P<0.05)
(Figure 4E).

Relationships among sTAMRs and their ligands the ratio of the
three sTAMRs to their ligands in HCC stages and NCs are shown in
Figure 4F. The ratio of GAS6, sTyro3, and sMer increased with
progression of the stage of HCC, whereas PROS1 gradually decreased.
The sAxl ratios increased from stage to stage HCC, but slightly
decreased in stage . Therefore, the total ratio of all 3TAMRs slightly
decreased in stage HCC comparison with that in stage (Figure 4F). On
the other hand, the HCC with HBV cases were higher in sCD44std,
ADAM10, GAS6, sAxl, and sTyro3 levels than HCC with HCV cases.
However, the HCC with HBV cases were lower in sMer levels than
HCC with HBV cases. Also, these differences were not significant.
Furthermore, the same tendencies were shown in , and stage of HCC.
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Figure 4: Plasma levels of sTAMRs in patients with HCC, FH, AH, CH, and LC, and in NCs and changes of ratios of three sTAMRs to their
ligands in patients with HCC and NCs. Data are mean ±SD. *P<0.05, ** P<0.01 vs. NCs, +P<0.05, ++P<0.01 vs. each stage of HCC.
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DCP and des-γ-carboxy GAS6 levels were correlated in HCC cases
(r=0.581, P<0.05) and both increased with progression of HCC
(Figures 5).

Figure 5: Correlation between des-γ-carboxy GAs6, and DCP levels
in patients with HCC.

Figure 6: Correlation between the ratios of GAS6/total of three
sTAMRs, and free PROS1/total of two sTAMRs (sMer and sTyro3)
in patients with HCC, and other liver diseases (FH, AH, CH, LC ),
and in NCs A ,B, and C ( : NCs, : HCC stageⅠ,HCC stage Ⅱ, :HCC
stage Ⅲ, : HCC stage Ⅳ, :FH, : AH, CH, : LC).

We tried a discriminant analysis (healthy controls, inflammation,
and tumor) by the combination of the measurements of many markers
in cases with HCC and other liver diseases. Correlation between the
total sTAMRs/GAS6, and free PROS1/ total sTAMRs (sMer and
sTyro3) ratio in patients, and NCs (Figure 6A) showed division of NCs
from patients with HCC (Figure 6B), and patients with other liver
diseases could be classified roughly into those with acute and chronic
liver inflammation (Figure 6C). However, about one –third of the liver
inflammation group, overlapped with patients with HCC. Correlation
between ADAM10 levels and the GAS6/ total sTAMRs ratio in

patients, and NCs (Figure 7A-7C). Because sCD44std and ADAM10 in
NCs and all cases show significantly positive correlation (r=0.865,
r=0.716), it seems that the correlative figure of sCD44std and total
sTAMRs/GAS6 became the figure similar to Figure 7. From these, we
may divide our case group into three groups clearly for three
dimensions.

Figure 7: Correlation between the ratios of GAS6/total of three
sTAMRs, and ADAM 10 levels in patients with HCC, and other
liver diseases (FH, AH, CH, LC ), and in NCsA ,B, and C ( : NCs, ○:
HCC stage,:HCC stage , ⊕:HCC stage , : HCC stage , :FH, : AH, ⊞:
CH, : LC).

Discussion
Views on hemostasis and immunity have shifted from a concept of

two independent areas of biology, towards two closely related
processes. In physiological and pathological blood circulation, many
transmembrane proteins are processed by one or several proteolytic
step to the biologically active form [1,4,13]. Extra-cellular Ca2+ influx
induces CD44 ectodomain cleavage by ADAM10 which lead to
decreased amounts of soluble MHC class l-related chain molecules A
(sMICA) in circulation, and provide to reduce secretion of natural
killer group 2, member D (NKG2) ligands by tumors [14]. The levels of
TAMRs and their ligands, the multifunctional glycoprotein CD44, and
ADAM10 have important effects in HCC and liver inflammations

CD44 has key roles in cancer stem cells (CSCs) in HCC and other
cancers [15,16], and it was recently reported that ADAM10 is strongly
expressed in a large population of HCC patients, and is significantly
associated with poor survival [17].

In the current study, the levels of sCD44 STD and ADAM 10 in
patients with HCC were both significantly higher than in controls, and
these levels increased with progression of HCC. Similarly, sCD44 STD
and ADAM 10 were significantly higher in other liver diseases (FH,
AH, CH, LC). The ADAM10 and sCD44std levels were correlated
significantly in HCC and in the other liver diseases (FH, AH, CH and
LC), but those significance of the coefficient of other liver diseases was
superior to it of HCC.
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This difference may be due to the amounts and types of CD44v in
HCC the hepatic inflammation, and the action of ADAM17 in hepatic
inflammation may be more dominant than that in HCC.

sCD44std, ADAM10, and sTAMRs levels increased markedly in
patients with FH, and sMer increased more than sAxl and sTyro3
among TAMRs, while PROS1 and GAS6 decreased in these patients.
Mer may be protective against acute liver injury and inflammation. In
addition, the marked increase in Tyro3 may leads to a predominantly
Th1 state via negative control of Th2 [18]. Liver pathological findings
in FH are diffuse necrosis, hemorrhage, and thrombosis, which
resemble those in triple TAM knockout, PROS1-1- and Gas6-1-mice,
and these deficiencies are found in FH patients clinically [4,19]. PROS1
deficiency of our patients with liver diseasesmay be due consumption
in the blood and decreased liver synthesis [20].

Administration of recombinant GAS6 restores protection against
fulminant disease. At steady state, serum GAS6 levels are low, but rise
markedly during acute stress or tissue injury [21]. The regulatory effect
of Gas6 on cytokine production has been replicated in vitro in a
surrogate Kupffer cell line, but the details of this function are
unknown.

High levels of the TAMRs and exhaustion of the ligands are the
characteristic of acute and fulminant liver injury [22,23]. Hepatocytes
express Axl but not Mer and Tyro3, GAS6 induces phosphorylation of
Akt and protects against cell death.

In response to injury, GAS6 and Mer mediate downregulation of
acute inflammatory cascades, but in the context of chronic
inflammation, Axl signaling results in smoldering inflammation ,
fibrosis, and reduced viral clearance [24].

GAS6, sAxl, sTyro3, sCD44std, and ADAM10 levels increase in
parallel to chronic liver disease progression, while PROS1 decreases.
Likewise, sAxl/GAS6 ratios increased in the order of FH AH, CH and
LC.　

Chronic liver injury is characterized by accumulation of
extracellular matrix components mainly derived from activated
hepatic stellate cells (HSCs). These cells secrete collagen and other
extracellular matrix proteins in chronic liver disease, promoting
fibrosis and cirrhotic transformation. Liver fibrosis, a critical prestage
in the progression of LC, may promote a favorable microenvironment
for cancer development. Furthermore, HSC play an important role in
liver carcinogenesis as key modulators of fibrosis and the tumor cell
microenvironment [25].

The levels of sTAMRs and their ligands in patients with HCC
fluctuated as follows:

Axl increased with progression of HCC until stageⅢ, but was then
slightly lower in stage Ⅳ. These results, sugesst an initial increase of
signalings of TAMRs in HCC through Axl [26]. GAS6 levels also
increased with progression of HCC, and production of GAS6 by the
tumor microenvironment promotes tumor progression by inhibiting,
(via activation of TAM signaling), inflammatory innate responses
required to activate anti-tumor cytotoxicity [27].

Furthermore, DCP and des-γ-carboxy GAS6 levels Had a significant
positive correlation in patients with HCC. Ther reduced sAxl levels in
HCC stage Ⅳ may be due to a decrease in Axl signaling by des-γ-
carboxy GAS6 in this stage.

These increased levels of DCP and des-γ-carboxyGAS6 block TAM
activation and affects blood coagulation, and may be associated with

regulation of cancer metastasis via NK cells using E3 ligase Cbl-b and
TAMRs, as proposed by Paolino et al. [28]. This may explain the anti-
cancer benefits of vitamin K antagonists as anti-TAM therapeutics.
Overexpression of TAMRs in HCC, has led to several proposed
therapeutic strategies to inhibit TAM ligands [29,30].

sMer levels also gradually increased with development and
metastasis of HCC, and sTyro3 levels similarly increased. The activated
correlations between the three sTAMRs and their ligands in plasma
may have the followings consequences. While both GAS6 and PROS1
share common features of domain organization and both require γ-
carboxylation for their activity as TAM ligands, they have different
specificities and affinities for Tyro3, Axl, and Mer. GAS6 has a high
affinity for Axl (nM) and significantly lower affinity for Tyro3 and Mer
(µM), whereas PROS1 has a preference to Tyro3 and Mertk but does
not activate Axl. The change of levels of sTAMRs, sTyro3 and sAxl
cause thse proteins to act as antagonists that block GAS6- and PROS1-
induced TAMR activation. Furthermore, sMer has weak inhibitory
activities toward both ligands [4,5,31,32].

However, in the presence of externalized PS lipid vesicles, apoptotic
cells, and enveloped viruses that significantly potentiate ligand-
induced activation, GAS6 and PROS1 hyper-activate Mer and Tyro3,
but not Axl [5,6].

Therefore, the slight increae in Mer and persistent increase in Tyro3
influence TAMRs signaling in endstages of HCC in the presence of PS.
It is likely that all our HCC patients with viral infection progressed via
these mechanisms. PS is required for TAM activation by GAS6, and
further studies of the relationships of PS and GAS6 in cancer,
including HCC are required.

We were also able to classify the subjects of this study into roughly
three groups of controls, cancer patients, and those with inflammatry
disease using ther atio of sTAMRs to their ligands. These correlations
may help with classification of disorders in future studies of regulation
of TAMRs and efferocytosis.

On the other hand, portal and venous thrombosis and embolism are
risk factors for hemostasis in hepatic cancer and inflammations.

PROS1 present at significantly higher concentrations
(approximately 1000 times higher), than GAS6. This difference may in
part occur because PROS1 also has an important role in anti-
coagulation pathways, where it functions as a co-factor for Protein C
during inactivation of Factors Va and VIIIa. A pathway in which
TFPIα can inhibit FXa is efficiently stimulated by a combination of PS
and FV short(a splice variant of FV), has aiso attracted recent
attention. Deficiencies in these activities are often present in patients
with hepatic diseases [20].

Conclusion
Indeed, PROS1 deficiency leads to enhanced deep vein thrombosis

and a risk for embolism. In contrast, loss of GAS6 prevents vascular
thrombosis by inhibiting platelet activation, but activates coagulation
through TF [33].

Moreover, the coexistences of factors such as TFPIα, FVLeiden, and
antiphospholipid antibody may accelerate thrombosis. Most factors
involved in hemostasis are synthesized in the liver, and the
characteristics of hemostasis in liver diseases manifest as rebalances of
hemostatic fanctions with pathologic development of these disorders
[20,34] DCP stimulated growth and metastasis of HCC by increasing
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the activity of matrix metalloproteinase (MMP)-2 and 9 through
activation of the ERK1/2 MAPK signaling pathway [35]. There is also
report that vitamin K inhibits growth of HCC [36]. The choice of
anticancer treatment and anticoagulation for HCC therapy requires
further understanding of vitamin K metabolism in HCC and other
cancers. The measurements of sTAMRs, GAS6, PROS1, ADAM10, and
sCD44std in blood in the current study provide important,
information for cancer therapy using hemostasis to promote immunity.
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