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Expression and role of interleukin-1f and associated
biomarkers in deep vein thrombosis
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Abstract. Lower extremity deep vein thrombosis (DVT) is a
common peripheral vascular disease, in which inflammation
plays an important role. The aim of the present study was to
investigate the expression and role of inflammatory factors in
DVT. A rat model of venous thrombosis of the lower extremi-
ties was established through venous ligation surgery. The rats
were examined at 2, 8, 24, 48 and 72 h after the induction
of inferior venous stenosis and compared with control and
sham surgery groups. The serum levels of interleukin-13
(IL-1B), tissue factor (TF) and xanthine oxidase (XOD) were
measured using ELISAs. The morphology of the DVT tissue
was observed by hematoxylin and eosin staining. Circulating
endothelial cells (CECs) in peripheral blood were counted
by flow cytometry. Reverse transcription-quantitative PCR
and western blotting were used to detect mRNA and protein
expression, respectively. The serum levels of IL-1f3, TF and
XOD exhibited no significant differences between the control
and sham surgery groups. However, those in the rat model of
DVT presented an upward trend from 2 to 24 h and peaked
at 24 h, with a significant difference from the respective levels
in the control and sham surgery groups. The histopathological
analysis revealed the presence of red and mixed thrombi in the
rats 2-48 h following the induction of inferior venous stenosis
group with inflammatory cell infiltration in the vascular
wall. Thrombus formation was evident after 72 h. While
significant difference was observed in the number of CECs
in the peripheral blood between the control and sham surgery
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groups, the number of peripheral blood CECs in the rats with
inferior venous stenosis group increased from 8 to 72 h, with
significant differences among these groups. The mRNA levels
of IL-1B, TF, XOD and NF-xB in the tissues peaked at 24 h,
with significant differences compared with those in the control
and sham surgery groups. In addition, the protein expression
level of NF-«xB increased from 2 to 72 h. In conclusion, these
results suggest that the high expression of IL-1p3, TF, XOD and
NF-«xB may promote thrombus formation.

Introduction

Lower extremity deep vein thrombosis (DVT) is a common
peripheral vascular disease, which can lead to venous valve
insufficiency and concurrent pulmonary embolism (1). The
incidence of thrombosis in the left lower extremity is much
higher than that in its right counterpart (2), and primary
iliac-femoral vein thrombosis is particularly common. DVT of
the lower extremity can also extend to the inferior vena cava,
or even block the renal vein to cause renal failure and threaten
life (3). There are ~500,000 cases of lower extremity DVT in
the United States each year. Among them, 10% of patients
develop a fatal pulmonary embolism (4), 20-50% of patients
develop post-thrombotic syndrome (5) and 5-10% of patients
experience severe post-thrombotic syndrome (6).

Previous studies have shown that inflammation plays
an important role in the formation of DVT in the lower
extremity (7,8). Interleukin-1p (IL-1p) is an inflammatory
cytokine that is a key contributor to the early stage of systemic
and local inflammatory reactions and is a marker of an early
inflammatory response in the body (9). IL-1§ is produced by
macrophages and monocytes, and its production can be induced
by endotoxin (10). It promotes thrombosis by directly acting
on vascular endothelial cells, impairing endothelial func-
tion and inducing local thrombosis, and is a major mediator
of thrombus formation. IL-1f binds to the IL-1f receptor on
endothelial cells and activates the NF-kB pathway to synthe-
size xanthine dehydrogenase (XD). XD may be converted to
xanthine oxidase (XOD), which acts on xanthine and hypo-
xanthine (HX) to form superoxide anions (11-14). Superoxide
anions cause endothelial damage, activate tissue factor
(TF), blood clotting and von Willebrand factor and promote
platelet adhesion and fibrin deposition, thereby initiating and
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aggravating thrombosis (15,16). However, the mechanism of
action by which IL-1p participates in the process of DVT has
not yet been fully elucidated.

The DVT model has been widely established in rats (17,18)
and is highly reproducible. In this model, thrombosis is induced
in deep veins by reducing but not completely blocking the flow
of blood. Thus, the blood is in a slow-flowing or stagnant state,
leading to thrombosis and mimicking DVT in humans.

In the present study, a DVT model was established in rats.
The levels of IL-1B, TF, XOD and NF-«B were analyzed.
The mechanism of IL-1p in the process of DVT of the lower
extremity was further analyzed and evaluated.

Materials and methods

Animals. A total of 70 male Sprague-Dawley rats (pathogen-
free; age, 8-12 weeks; 200+20 g body weight) were purchased
from the Animal Center of Xinjiang Medical University. The
housing conditions of all animals included a room temperature
of 20-25°C, humidity of 50-60%, 12h-light/12h-dark cycle and
free access to food and water. The rats were randomly divided
into 7 groups: Control, sham and 5 DVT groups (S2h, S8h,
S24h, S48h and S72h groups). All animal experiments were
conducted according to the ethical guidelines of Xinjiang
Medical University. The study was approved by the Ethics
Committee of Xinjiang Medical University. All efforts were
made to minimize animal suffering.

Establishment of the DVT model. The DVT model was estab-
lished by reducing the blood flow of the rats as previously
described (18). A 1.5-cm incision was made along the midline
of the abdomen 1 cm below the xiphoid process. Then, the
inferior vena cava was exposed. After separating the vena cava,
a 4-0 Ethicon suture was used to ligate the inferior vena cava
at a position 1 cm below the right renal vein. The two collateral
veins above the iliac vein were separated and ligated with 5-0
Ethicon suture. The abdominal contents were then returned
to the abdominal cavity. After injecting 2-3 ml 0.9% sodium
chloride, suturing was performed layer by layer. The rats were
fed normally. For rats in the sham surgery group, the same
procedure was performed but the veins were not ligated. Rats
in the control group did not receive any surgical procedure.

Sample collection. Venous tissues, venous thrombus and
whole blood were collected from the inferior vena cava of each
rat at 2, 8, 24, 48 and 72 h after DVT modeling surgery in the
respective DVT groups, and at 2, 8 and 24 h in the control and
sham surgery groups. However, when comparisons were made
between the control and sham groups, the data collected at 2,
8 and 24 h were not statistically significant. Thus, only one
set of data was displayed. Prior to sample collection at each
time point, the rats were anesthetized with an intraperitoneal
injection of 2% pentobarbital sodium (30 mg/kg). Following
the induction of anesthesia, the rats were placed in a closed
container and euthanized by hypoxia, induced by CO, at a
displacement rate of 30% container volume/min. The animals
were monitored for breathing and heartbeat. When the
breathing and heartbeat stopped, the death of the animals was
confirmed. Venous tissues were maintained in liquid nitrogen
after washing. Venous thrombus tissues were fixed in 10%

paraformaldehyde at room temperature. Serum was separated
from whole blood by centrifugation at 1,000 x g for 15 min
at 4°C and kept at 4°C.

Enzyme-linked immunosorbent assays (ELISAs). The serum
levels of IL-1B3, TF and XOD were detected using ELISAs. Rat
pro-IL1f (cat. no. CSB-E08055r; Cusabio Technology, LLC),
Rat TF (cat. no. CSB-E07914r; Cusabio Technology, LLC)
and Rat XOD ELISA kits (cat. no. CSB-E13614r; Cusabio
Technology, LLC) were used. The procedures were conducted
according to the protocols provided with the kits. The absor-
bance value at 450 nm was read using an xMark™ microplate
reader (Bio-Rad Laboratories, Inc.).

Flow cytometric analysis. Endothelial cells in the peripheral
blood were counted by flow cytometry. In detail, 100 ul
whole blood was mixed with 65 ul 10% formaldehyde and
incubated for 30 min at room temperature in the presence of
0.1% Triton™ X-100. After incubation, the cells were washed
with PBS and then stained with anti-CD31-FITC monoclonal
antibody (cat. no. 11-0319-42; eBioscience) at room tempera-
ture for 30-60 min. After washing with PBS, the cells were
subjected to flow cytometric analysis on the FACScan flow
cytometer (BD Biosciences) equipped with CellQuest™ soft-
ware (Version 5.1; BD Biosciences).

Hematoxylin and eosin (H&E) staining. H&E staining was
used to observe the venous thrombotic tissue. The staining
was performed according to the protocols provided with the
H&E staining kit (Beijing Solarbio Science & Technology Co.,
Ltd.). Briefly, the sections were dewaxed, stained with H&E at
room temperature for 3 min, dehydrated, transparentized and
mounted. Morphological features were observed under a light
microscope (Olympus BX51; Olympus Corporation).

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNAs were extracted from the thrombus using an Animal
Tissue Total RNA Extraction kit (Tiangen Biotech Co., Ltd.).
Subsequently, RNA was reverse transcribed into cDNA
with TIANScript II RT Kit (Tiangen Biotech Co., Ltd.). The
temperature protocol was as follows: 65°C for 5 min, 42°C for
60 min, 85°C for 5 min, and 4°C for 10 min. qPCR assays were
performed using a SuperReal PreMix Plus (SYBR Green;
Tiangen Biotech Co., Ltd.) to determine the mRNA levels of
IL-1B3, TF, XOD and NF-xB. The primer sequences used are
listed in Table I. GAPDH was used as an internal reference
gene. The primers were synthesized by Sangon Biotech Co.,
Ltd. The qPCR thermocycling conditions were 95°C for 1 min
followed by 40 cycles of 95°C for 10 sec and 60°C for 34 sec,
and a final extension at 60°C for 1 min. The comparative 2-44¢4
method was used for relative quantification (19).

Western blotting. The inferior vena cava tissues were
homogenized and lysed for 30 min with RIPA lysis buffer
(cat. no. PO013B; Beyotime Institute of Biotechnology). After
centrifugation at 29,880 x g for 5 min at 4°C, total proteins
were isolated and the protein concentration was quantified
using a BCA 200 Protein Quantification kit (Beijing Solarbio
Science & Technology Co., Ltd.). A total of 40 ug protein
sample/lane was then electrophoresed by 12% SDS-PAGE
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Table I. Primer sequences.

Name Primer Sequence (5'-3")

IL-1B Forward CCTGTGTGATGAAAGACGGC
Reverse TATGTCCCGACCATTGCTGT

NF-«xB Forward TGACGGGAGGGGAAGAAATC
Reverse TGAACAAACACGGAAGCTGG

TF Forward CAAAACGGTCAAATGGTGCG
Reverse ACCTCCAGAAATGGCCTTGA

XOD Forward AATGCGGACCCTGAAACAAC
Reverse TTTCCTATGCCTTCCACGGT

IL-1B, interleukin-1f3; TF, tissue factor; XOD, xanthine oxidase.

and transferred to PVDF membranes. The membranes were
blocked with 5% skimmed milk for 1 h at room temperature
and then incubated with primary antibodies against NF-kB
(1:1,000; cat. no. 10745-1-AP; Proteintech Group, Inc.) and
GAPDH (1:5,000; cat. no. 10494-1-AP; Proteintech Group)
overnight at 4°C. After rinsing with TBST (0.1% Tween-20),
the membranes were incubated with the HRP-conjugated
secondary antibody (1:10,000; cat. no. BA1054; Boster
Biological Technology, Ltd.) for 1 h at room temperature.
Finally, an ECL kit (Pierce™ Fast Western Blot kit; Thermo
Fisher Scientific, Inc.) was used for visualization of the protein
bands. The densities of the bands were measured using
Quantity-one software (version 4.6.6; Bio-Rad Laboratories,
Inc.). The gray ratio of NF-«xB to GAPDH was used to
determine the relative expression level of NF-kB.

Statistical analysis. All assays were performed three times
to ensure reproducibility. All results are expressed as the
mean + SD and statistical analysis was performed using
SPSS statistical software (version 13.0; SPSS, Inc.). One-way
ANOVA was used to compare differences among groups
followed by Tukey's test for pairwise comparisons. P<0.05 was
considered to indicate a statistically significant difference.

Results

Comparison of IL-1B3, TF and XOD levels in serum. The levels
of IL-1B, TF and XOD in the serum were determined using
ELISAs. The levels of IL-1B, TF and XOD in the rats with
inferior venous thrombosis exhibited an increasing trend from 2
to 24 h, reaching a peak at 24 h and then gradually decreasing
from 48 to 72 h (Fig. 1). As shown in Fig. 1A, the levels of IL-1p
in the S8h, S24h and S48h inferior venous thrombosis groups
were significantly higher compared with those in the control
and sham surgery groups (P<0.05). As shown in Fig. 1B, the
levels of TF in the S8h and S24h inferior venous thrombosis
groups were significantly higher compared with those in the
control and sham surgery groups (P<0.05). However, the S48h
and S72h inferior venous thrombosis groups exhibited no differ-
ence in TF levels compared with those in the control and sham
surgery groups. As shown in Fig. 1C, the level of XOD in the
S24h inferior venous thrombosis group was significantly higher
compared with those in the control and sham surgery groups

(P<0.05), while the S2h, S8h and S48h inferior venous stenosis
groups exhibited no difference in XOD levels compared with
those in the control and sham surgery groups. Furthermore, no
significant differences between the control and sham surgery
groups were detected. These results show that DVT of the lower
extremities induced changes in the serum levels of IL-1p, TF
and XOD. The levels of the three indicator proteins peaked
at 24 h in the DVT groups, and exhibited statistically significant
differences compared with the control and sham surgery groups,
indicating that the inflammatory factor IL-1f and the associated
markers TF and XOD may promote thrombosis.

Histopathological changes of venous thrombosis. To analyze
the morphological changes associated with venous throm-
bosis, H&E staining was performed. The staining revealed
that in the control group, the surface of the intima was smooth,
the endothelial cells were evenly arranged and no thrombus
was present (Fig. 2). However, at 2 h after surgery, thrombus
filled the venous lumen, no granulation tissue was visible in
the thrombus, and no adhesion of the thrombus to the vascular
wall was observed. In addition, a few vascular endothelial cells
were detached and inflammatory cells infiltrated around the
vein; there were numerous red blood cells but few infiltrative
inflammatory cells (Fig. 2). At 8 h, no adhesion between the
thrombus and vascular wall was evident. In addition, fibroblasts
were observed at the margin of the thrombus, the number of
neutrophils was markedly increased, a small number of endo-
thelial cells were detached from the valve and the number of
surrounding inflammatory cells was increased (Fig. 2). At48 h
after the DVT modeling surgery, granulation tissue was clearly
observed, the thrombus was partially adherent to the vessel
wall, and the infiltration of inflammatory cells around the vein
was evident. In addition, the endothelium was detached from
the valve and the valve was damaged (Fig. 2). At 72 h after the
surgery, a large amount of granulation tissue was present, and
adhesion between the thrombus and vessel wall was apparent.
In addition, inflammatory cells had infiltrated around the vein
and the structure of the valve was destroyed (Fig. 2). These
results demonstrate the changes associated with the formation
of DVT in the lower extremities at different time points.

Changes in the number of circulating endothelial cells
(CECs) in the peripheral blood. To analyze the relationship
between the number of endothelial cells in the peripheral
blood circulation and thrombosis, the flow cytometric analysis
of CD31-FITC-H was performed in the 7 groups of rats. As
shown in Fig. 3, the level of CD31 positivity in the blood of rats
with inferior venous stenosis exhibited an upward trend from 8
to 72 h. The levels of CD31 in the S2h and S8h inferior venous
stenosis groups exhibited no significant differences compared
with those in the control and sham surgery groups. However,
the CD31 levels in the S24h, S48h and S72h inferior venous
stenosis groups were significantly higher compared with those
in the control and sham surgery groups (P<0.05). In addition,
the level of CD31 exhibited significant differences among the
24, 48 and 72 h inferior venous stenosis groups (P<0.05), but
no significant difference was observed between the control and
sham surgery groups. These results indicate that the degree of
venous endothelial cell damage is associated with the number
of CECs in the peripheral blood.
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Figure 1. Comparison of IL-1f3, TF and XOD levels in serum. Rats were randomly divided into 7 groups: Control, sham and 5 DVT groups, namely S2h,
S8h, S24h, S48h and S72h, which were examined 2, 8, 24, 48 and 72 h after DVT modeling surgery, respectively. ELISAs were used to analyze the levels of

(A) IL-1B, (B) TF and (C) XOD in the serum. "P<0.05 as indicated. IL-1p, interleukin-1p; TF, tissue factor; XOD, xanthine oxidase; DVT, deep vein thrombosis.
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Figure 2. Histopathological changes associated with venous thrombosis revealed by hematoxylin and eosin staining. Representative images of inferior vena
cava from the control and S2h, S8h, S48h and S72h deep vein thrombosis groups are shown. Blue arrows indicate thrombus, the red arrow indicates neutrophils
and the green arrow indicates fibroblasts. Magnification, x100 under a light microscope.

Differential expression of IL-1§3, TF, XOD and NF-xkB mRNA.
RT-qPCR was used to detect the mRNA levels of IL-15, TF,
XOD and NF-«B in the control, sham surgery and inferior
venous stenosis groups. The mRNA levels of IL-13 (Fig. 4A),
NF-kB (Fig. 4B), TF (Fig. 4C) and XOD (Fig. 4D) exhibited no
significant differences between the control and sham surgery
groups. However, the levels of these mRNAs in the S24h infe-
rior venous stenosis group were significantly higher compared
with those in the control and sham surgery groups (P<0.05).
These results demonstrate that IL-13, NF-xB, TF and XOD
mRNA expression levels were elevated in the thrombus tissues
of the DVT model rats.

Differences in NF-kB protein expression in tissues. The
protein expression levels of NF-«xB in the venous tissues of the
control, sham surgery and inferior venous stenosis groups were

detected by western blotting (Fig. 5). The protein expression of
NF-«B exhibited no significant difference between the control
and sham surgery groups; however, NF-kB expression levels
in the 2-72 h inferior venous stenosis groups were significantly
higher compared with those in the control and sham surgery
groups (P<0.05). These results indicate that the expression of
NF-«B is elevated in the venous tissues of DVT model rats.

Discussion

CD3l1, also known as platelet/endothelial cell adhesion
molecule 1, is a transmembrane glycoprotein with a molecular
mass of 130 kDa. It is expressed at high levels at the junctions
of vascular endothelial cells and is a member of the immu-
noglobulin superfamily. CD31 promotes platelet adhesion and
thrombosis (20) and is mainly expressed on the surface of



EXPERIMENTAL AND THERAPEUTIC MEDICINE 22: 1366, 2021 5

A Control group Sham group S2 group S8 group S24 group S48 group S72 group
> L9912 2.R:4.88% 38 B2-L5g 99 B2-R481% 759 8-Leeap [ B1RS19% 2596219921 B2.R979% 25 ejee
a5 75
30 60 60
15 30 30
10 15 15

10% 10% 10* 10%° 10° 10 10° 10* 10° 10° 10% 10° 10* 10° 10° 10% 10° 10* 10° 10° 10% 10% 10* 10° 10° 10% 10% 10* 10° 10° 10® 10° 10* 10° 10°

CD31-FITC-H
B 25 — CD31
£ 20 H#A
2 =
S *
g 15 g#
= *
(%3
g 10 =
o =
Q 54 =
5 = B3
0 T T T T T T T
5 & n D v
o

Figure 3. Changes in the expression rate of CD31 in the peripheral blood of rats. Rats were randomly divided into the control, sham surgery and S2h, S8h, S24h,
S48h and S72h groups, which were examined 2, 8, 24, 48 and 72 h after deep vein thrombosis modeling surgery, respectively. Flow cytometry was used to
analyze the positive rate of the peripheral blood endothelial cell marker CD31. (A) Representative flow cytometry plots for each group. (B) Statistical analysis
of the CD31 positive rate in each group. "P<0.05 vs. Control, sham, 2, and 8 h groups; “P<0.05 vs. 24 h group; *P<0.05 vs. 48 h group.
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Figure 4. Expression of IL-1f3, TF, XOD and NF-kB mRNA. Rats were randomly divided into the control, sham surgery and S2h, S8h, S24h, S48h and S72h
groups, which were examined 2, 8, 24, 48 and 72 h after deep vein thrombosis modeling surgery, respectively. Reverse transcription-quantitative PCR was
used to detect the mRNA levels in thrombus tissues. The mRNA levels of (A) IL-18, (B) NF-«kB, (C) TF and (D) XOD are shown. "‘P<0.05 as indicated.
IL-1B, interleukin-1f; TF, tissue factor; XOD, xanthine oxidase.

cells such as endothelial cells, platelets and monocytes (21).  venous stenosis and increased significantly from 8§ to 72 h after
It is used as a specific marker of vascular endothelial cells. In ~ DVT surgery.

the present study, flow cytometric analysis revealed that the CECs are present in peripheral blood following vascular
expression level of CD31 was increased in rats with inferior —endothelium damage. The number of CECs is closely
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Figure 5. Expression of NF-kB protein in venous tissues. Rats were randomly divided into the control, sham surgery and S2h, S8h, S24h, S48h and S72h
groups, which were examined 2, 8, 24, 48 and 72 h after deep vein thrombosis modeling surgery, respectively. Western blotting was used to detect the NF-xB
protein levels in each group. Representative western blots and quantitative results are shown in the left and right panels, respectively. ‘P<0.05 as indicated.

associated with the degree of vascular endothelial injury;
therefore, it can be used as an index to evaluate the degree of
vascular injury (22). In the present study, flow cytometry indi-
cated that the number of CECs in the peripheral blood of the
rats 24-72 h following the induction of DVT was significantly
higher than that of rats in the control group. In addition, the
expression levels of NF-xB and IL-1p were positively associ-
ated with the number of CECs in the peripheral blood. These
findings indicate that inflammation occurred in the rats with
inferior venous stenosis due to endothelial cell damage, and
the high expression of IL-1f3 causes oxidative stress and may
promote thrombus formation.

IL-1p is an inflammatory cytokine that plays an important
role in the early stages of systemic and local inflammatory
reactions, and is a marker of early inflammatory response in
the body (9). IL-1p is generated by macrophages and mono-
cytes and its production may be induced by endotoxin (10).
It acts directly on vascular endothelial cells, where it impairs
endothelial function and promotes local thrombosis (23).
Therefore, IL-1f is important in thrombus formation. The
present study demonstrated that the levels of IL-1f in the
peripheral blood and tissues of DVT model rats were higher
than those in the control and sham surgery groups. As the
severity of the thrombus increased, the level of IL-1p also
increased, suggesting that IL-1f may be involved in thrombus
formation. Therefore, IL-13 may be used as an indicator to
judge the occurrence and severity of DVT.

XOD is a molybdenum-containing flavin protease present
in various organisms (24,25), which can catalyze the conver-
sion of HX to xanthine. XOD is derived from XD by the
oxidation of cysteine residues; when activated XOD produces
superoxide radicals that induce oxidative damage (26),
directly activate the inflammatory signaling cascade and
promote an immune response. Oxidative stress-mediated
damage primarily promotes an inflammatory response
by upregulating the expression of pro-inflammatory cyto-
kines (27). The present study showed that the levels of IL-1p
in the peripheral blood and tissues of the DVT model rats
were positively associated with those of XOD. As the severity
of the thrombus increased, the level of IL-1f increased
gradually and the level of XOD also increased, suggesting

that IL-1p promotes the expression of XOD and exacerbates
tissue damage.

TF is the only transmembrane glycoprotein expressed on
cell surfaces in the coagulation system and it initiates major
exogenous coagulation pathways in the body (28,29). When
blood vessels are damaged, endothelial cells and damaged
vascular endothelial fibroblasts express TF to initiate the
coagulation process (30). Inflammation is an important
component of thrombotic diseases. Inflammatory responses
induce endothelial cells and monocytes to express TF, synthe-
size and release various adhesion molecules, inflammatory
mediators and chemokines, expand the inflammatory response
and promote thrombosis (31). The present study demonstrated
that the expression levels of TF in the peripheral blood and
tissues of the rat model of DVT were significantly increased
compared with those in sham surgery and control groups,
suggesting that TF participates in the thrombosis formation
process, and is positively associated with IL-1f. IL-1f3 possibly
promotes thrombosis by inducing the expression of TF.

When cells are stimulated by ischemia, hypoxia, viral
microbes, cytokines and inflammation, NF-xB dissociates
from IkB and enters the nucleus where it regulates gene expres-
sion (32). The effect of activated NF-xB on cells is manifested
by the inhibition of apoptosis or promotion of the expression
of inflammation-associated proteins (33). The present study
revealed that NF-kB was only weakly expressed in the control
and sham surgery groups. However, NF-kB expression in the
venous blood vessels was significantly increased after DVT;
the expression of NF-xB mRNA began to increase at 2 h after
surgery, peaked at 24 h and then gradually decreased while
the expression of NF-kB exhibited an increasing trend from 2
to 72 h. This indicates that NF-«B is closely associated with
thrombosis.

Inflammation and thrombosis are associated by an intri-
cate network in the body (34-36). Inflammatory factors can
promote the secretion of blood coagulation factors, making the
blood hypercoagulable and more likely to form a thrombus.
Furthermore, initiation of the coagulation cascade can induce
the release of inflammatory factors, aggravating inflam-
mation (37-39). The present study indicated that the high
expression of IL-1p in the DVT model is positively associated
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with the expression of TF, XOD and NF-«B, and closely asso-
ciated with the extent of the endothelial cell damage, which
together promote thrombosis.

In conclusion, the present study suggests that IL-13, TF,
XOD and NF-«xB play important roles in the development of
DVT. These findings may provide a theoretical basis for the
clinical diagnosis and treatment of DVT by suggesting relevant
indices for detection.
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