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Abdominal aortic aneurysm is more stressful and has more complications in many diseases. During treatment and repair,
arteriosclerosis, abdominal congestion deposition, and abdominal swelling cannot be eliminated. In this paper, we used the seed
growth method to obtain gold nanoparticles (AuNPs) with good morphology and dispersion. The AuNPs of larger aspect ratio
synthesized in this experiment moved their longitudinal plasmon resonance absorption peak to the near-infrared region, which
provided suitable materials for subsequent experiments and laid the foundation for the photothermal therapy of tumors.
Experiments show that near-infrared rays can penetrate into deep tissues to overcome the shortcomings that visible light cannot
penetrate abdominal aorta well. AuNPs absorb near-infrared rays, thereby generating heat energy to achieve the purpose of
treating tumors. In addition, AuNPs also have ﬂuorescent properties, combined with other forms of imaging methods, to
achieve the purpose of multimodal imaging, and improve the diagnostic accuracy of studying the protection mechanism of the
nephroblastoma overexpressed (NOV or CCN3) gene.

1. Introduction
Abdominal aortic aneurysm (AAA) is deﬁned as a permanent local expansion of the abdominal aorta exceeding
3.0 cm or a diameter exceeding 1.5 times the normal diameter
[1], which is a common clinical disease in vascular surgery.
According to the survey, 3.9%-7.2% of men and 1.0%-1.3%
of women over the age of 50 in the United States may suﬀer
from AAA [2]. The incidence rate increases rapidly with
age. 12.5% of men over the age of 50 and 5.2% from 74 to
84 years of women are diagnosed with AAA, and more than
10,000 people die from AAA every year, and the mortality
rate of ruptured AAA patients is as high as 90% [3]. The
mechanism of AAA is not yet clear. Various factors such as
genetic susceptibility, atherosclerosis, and various protease
abnormalities may cause it to occur. Various causes will

eventually cause degeneration of the middle layer of the
aorta, resulting in local permanent blood vessels. The natural
course of AAA is closely related to the diameter of the tumor,
mainly manifested by the gradual increase of the tumor and
the formation of arterial wall thrombosis due to hemodynamic disturbances. The rate of increase in the diameter of
the AAA is related to the diameter of the tumor [4]. When
the diameter of the AAA tumor is less than 4 cm, the annual
diameter increases by about 1-4 mm. When the diameter of
the tumor is greater than 5 cm, the diameter increase rate will
exceed 5 mm/year. At this time, the tumor rupture rate will
reach 20%. If the tumor diameter is greater than 6 cm, the
tumor diameter increase rate will further increase to 78 mm/year, and the ﬁnal tumor rupture rate will be as high
40%. Therefore, it is generally considered that tumors larger
than 5 cm and women with smaller abdominal aorta
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diameters larger than 4.5 cm require surgical treatment.
When the size of the tumor grows too fast (>5 mm/half a
year) or when the tumor causes pain, it should be timely surgical treatment [5].
Malignant tumors are major diseases that endanger
human health. According to the National Cause of Death
Survey, the annual mortality rate of malignant tumors in
my country is about 10000. Clinical studies have shown that
early diagnosis and early treatment are the most eﬀective
ways to reduce cancer mortality. Therefore, it is an urgent
problem to be solved in the ﬁeld of biomedicine to strive
for new methods of early speciﬁc diagnosis of cancer [6].
There are many clinical diagnostic methods for tumors, and
imaging is the most widely used clinical examination
method. The principle is to diﬀerentiate the normal tissue
from the diseased tissue according to the diﬀerent attenuations of rays by diﬀerent tissues on the image [7]. At present,
we commonly used clinical contrast agents including ionic
and nonionic, mainly small molecule compounds based on
iodine, such as iohexol [8]. However, these small molecule
iodine contrast agents have many shortcomings, so the imaging time is short. Lacking of targeting and speciﬁcity, it is
often accompanied by side eﬀects, with certain renal toxicity.
Therefore, the development of multifunctional, high-sensitivity, and high-speciﬁcity contrast agents is an eﬀective measure to improve the accuracy of early diagnosis of tumors,
and it is also the current development trend of nanomedicine
and imaging diagnostics. In recent years, the research on gold
nanomaterials has made great progress. People has not only
prepared nanoparticles of diﬀerent sizes but also controlled
their morphology and prepared many diﬀerent shapes of
gold nanomaterials. Gold nanoparticles (AuNPs) have
unique optical properties. Good biocompatibility and the
high atomic number and electron density make it a new
potential contrast agent that has attracted wide attention
from researchers. The small size of nanoparticles can make
the diameter smaller than that of capillaries and thus can
enter more tissues [9]. Moreover, due to the enhanced permeability of capillaries in cancerous tissues, nanoparticles
can accumulate more in cancerous tissues through leakage,
so as to better visualize tumor sites. Because of nonmetal
atoms, iodine has good radiation attenuation intensity.
Therefore, the contrast agents currently used in the clinic
are mainly small molecular compounds based on iodine
(such as iohexol). But due to the short imaging time of this
small molecular compound, it lacks speciﬁcity, and it has certain toxic and side eﬀects on the kidney. Figure 1 shows the
schematic process of Au-assisted CT mapping used in
abdominal aortic aneurysm. In recent years, experimental
studies have shown that the contrast agent based on AuNPs
has good contrast eﬀect and can reduce the toxic and side
eﬀects of traditional contrast agents [10]. Compared with
iodine, gold has a higher atom ordinal number and radiation
absorption coeﬃcient. The contrast ratio of gold per unit
mass is better than that of iodine, and the modiﬁed AuNPs
have a longer imaging time and better imaging eﬀect before
and after entering the organism [11]. Therefore, using
AuNPs for imaging, it is possible to achieve better imaging
results at lower radiation doses. With proper functional mod-
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iﬁcation, the targeting and long circulation of gold nanoprobes can be achieved, which can be precise. It shows the
tumor morphology, location, and size, with high sensitivity,
which can improve the ability of tumor identiﬁcation and
diagnosis. The earliest experiments have conﬁrmed that
AuNPs can be used as linear contrast agents [12]. They will
be coated with biological phase. Spherical AuNPs (dispersed
in buﬀer) of the capacitive stabilizer were injected into the
veins of mice with subcutaneously implanted breast cancer,
and then, radiographic imaging was performed using a mammary gland camera. After injection of the gold nanoparticle
contrast agent, it could not pass [13]. The blood vessels seen
by the rays appear, and even the blood vessels of only the
diameter can be seen, and the tumor site can be clearly distinguished [14]. By comparing the contrast eﬀect of the same
mass concentration of the iodine contrast agent, it is found
that the AuNPs used as contrast agents exhibit a better contrast than iodine contrast. The AuNPs coated with Ryukyu
were used for in vivo imaging experiments. It is proved that
the coated contrast agent takes longer to develop than the
iodine contrast agent [15].
Currently, AuNPs of various shapes, such as gold nanospheres, gold nanowires, gold nanorods, gold nanocages,
and gold nanoshells, have been successfully prepared [16].
There are many methods for synthesizing AuNPs, but the
“seed” growth method is currently the most widely used synthesis method and is also the method of synthesizing AuNPs
in this experiment [17]. The basic principle of the seed
growth method is to add a certain amount of gold nanoparticle seed crystals to the reaction solution. By controlling
the concentration of the gold seed and the ratio of the growth
solution, the directional growth of the gold seed becomes a
gold nanorod with a certain aspect ratio. In this experiment,
we used the seed growth method to obtain AuNPs with good
morphology, and the dispersion of the AuNPs was good. The
AuNPs of larger aspect ratio synthesized in this experiment
moved their longitudinal plasmon resonance absorption
peak to the near-infrared region, which provided suitable
materials for subsequent experiments and laid the foundation for photothermal therapy of tumors. In addition, under
the same intensity of X-ray irradiation, gold nanoions
showed a signiﬁcant eﬀective analysis intensity and resolution compared to blank samples. Experiments show that
near-infrared rays can penetrate into deep tissues to overcome the shortcomings that visible light cannot penetrate
the abdominal aorta well. AuNPs absorb near-infrared rays,
thereby generating heat energy to achieve the purpose of
treating tumors. In addition, AuNPs also have ﬂuorescent
properties, combined with other forms of imaging methods,
to achieve the purpose of multimodal imaging, and improve
the diagnostic accuracy of studying the protection mechanism of CCN3.

2. Materials and Methods
Here, we reviewed the inpatients with surgical diagnosis of
AAA from December 2012 to December 2019. Based on
medical history, surgical records, and CT image data of preoperative and postoperative review, imaging data and surgery
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Figure 1: The schematic diagram of Au-assisted CT mapping used in abdominal aortic aneurysm.

showed 32 patients with bilateral internal iliac intact, without
stenosis and occlusion. According to the diﬀerent treatments
of intraoperative IIA, they were divided into three groups,
namely, the bilateral IIA embolism group, unilateral IIA
embolism group, and retained bilateral IIA group. Among
them, there were 11 patients in the bilateral IIA embolization
group, 9 males and 2 females, aged 66-80 years old, with an
average of (73 ± 5) years old. 9 patients were in the unilateral
IIA embolization group, 6 males and 3 females, aged 69-89
years old, with an average of (76 ± 6) year. 12 patients were
in the bilateral IIA group, all male, aged 34-84 years old, with
an average of (62 ± 15) year.The patient was placed in a
supine position and routinely sterilized and draped. 32
patients were treated with 2% lidocaine (10 mL/g, Zizhu
Pharmaceutical Co., Ltd.). After local anaesthesia, a sharp
knife was used to take about 5 mm at the strongest point of
bilateral inguinal femoral artery pulsation. The schematic
process of patients veriﬁed by CT scan can be seen in
Figure 2. After skin incision, the bilateral femoral artery
was punctured by modiﬁed Seldinger’s technique [18], and
the 6F vascular sheath group (Termo, Japan) was placed.
After the same local anaesthesia, the left brachial artery was
punctured and the 5F vascular sheath was inserted. The pig
tail catheter was inserted into the abdomen. The upper segment of the aorta was monitored by angiography at any time.
The black loach guide wire and the 5F gold-labeled pig tail
catheter (COOK, USA) were fed through the femoral artery
sheath to the level above the bilateral renal artery, and the
AAA and peripheral vascular morphologies were observed
by angiography. If the patients need to embolize IIA, we
insert the Cobra catheter through the vascular sheath and
select it to the corresponding IIA, then select the corresponding coil according to the size of the main artery of the IIA
(COOK MWCE, United States). After the catheter is inserted
into the IIA trunk, embolization is satisfactory. The gold-

marked pig tail catheter scale is used as the measurement
benchmark to proofread the digital subtraction angiography
(DSA) machine (Siemens Artis Zeego, Germany) Leonardo
postprocessing workstation measurement tool. After measuring the basic data of AAA, we combine the operation with
the mappings. Before the commodity trading advisors (CTA)
measurement data, we select the appropriate size stent graft
(Medtronic Endurant stent graft system, United States).
The femoral artery was sent into the main body stent, and
under DSA ﬂuoroscopy, and the main body stent was
released at a suitable position in the tumor neck and half
released until the contralateral iliac branch was completely
released from the tumor cavity. After inserting the guide wire
catheter into the aortic iliac branch cavity through the contralateral vascular sheath, the iliac branch stent graft is connected to the external iliac artery, and then, the main body
stent is completely released to the common iliac artery or
the iliac branch stent is connected to the iliac arteries. After
withdrawing the main stent and bilateral femoral artery
sheaths, the puncture point was closed with a vascular suture
device, and ﬁnally, the pig tail catheter indwelling through
the brachial artery sheath was subjected to the ﬁnal angiography. The position of the stent has been clariﬁed, and there is
no endoleak. For cases where bilateral IIA is preserved, the
process of embolizing IIA is omitted during the operation,
and the bilateral iliac branch stent is connected to extend
the common iliac artery, retaining the IIA opening.
AuNPs were synthesized in an aqueous solution as follows: ﬁrst, the gold salt solution is decomposed in an appropriate solution. Second, the gold salt solution is reduced in a
certain reducing agent. Finally, the stabilizer synthesis of stable AuNPs was observed. At present, the most popular
method for preparing AuNPs is to reduce haucl4 with citrate
in the aqueous solution under heating. For this method, by
changing the concentration of gold and the concentration
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Figure 2: The schematic process of patients veriﬁes by CT scan.

of citrate, a large number of AuNPs with an average particle
size (21:8 ± 4:5) nm can be prepared.

3. Results
3.1. Endoluminal Repair of Abdominal Aortic Aneurysm
Embolizes Internal Iliac Artery Circulation. The unilateral
internal iliac embolism group is slightly older than the bilateral internal iliac embolism group, and the retention of the
bilateral internal iliac group is relatively young. The AAA
classiﬁcation composition ratio between the three groups is
large, and the bilateral internal iliac embolism group is type
IIC [19]. Mainly, while the unilateral internal iliac embolism
group is mainly type IIB, and the number of cases of AAA
type IIA and type IIB of the bilateral internal iliac group is
about the same. The maximum tumor diameter of AAA
between the three groups is not much diﬀerent. The pelvic
ischemic complications only appeared in the bilateral internal iliac embolism group in this study 20]. The 4 cases of pelvic ischemic complications were mainly gluteal muscle
ischemia, and all patients complained of a little soreness on
the buttocks on the ﬁrst day after surgery. When walking,
the aggravation of gluteal muscle avascular necrosis and
intestinal ischemia was absent. One week after the operation,
the four patients had basically relieved the symptoms of gluteal muscle ischemia before discharge and complained of no
obvious hip pain and discomfort after walking for about 500
meters. Two cases of type II endoleak caused by reﬂux after
internal iliac artery embolization were found in the doublestage IIA embolization group after CT review. Currently,
two cases of type II endoleak are under follow-up. The

patient has no complaints, and the CT review image is not
seen. Type II endoleaks increase and do not require intervention. The secondary intervention occurred in the bilateral IIA
occlusion group. Here, we use Au nanoparticles to enhance
the ion diﬀusion. And Figure 3 shows the functions of the
Au nanoparticles in the ion passage and drug eﬀect. When
a blood vessel is severely narrowed or occluded, the potential
anastomotic vessels present in the surrounding tissue of the
blood vessel will supply open blood ﬂow to the ischemic area,
manifesting as the surrounding branch vessels to the anastomotic vessels gradually thicken and the blood ﬂow gradually
increases. The function of the original ischemic area is
restored and free from necrosis. This pathophysiological
change is called collateral circulation, which is an endogenous bypass vascular network that exists in most tissues. It
is open during occlusion and ischemic injury. The collateral
circulation can be an arterial-arterial connection or a connection of new microcirculation small vessels, which most intuitively represents the increase in the diameter of these
collateral circulation blood vessels.
The establishment of collateral circulation also occurred
after ethylene vinyl acetate (EVAR) embolization IIA. In
order to clarify this result, pelvic blood vessels were involved
in this process after embolization IIA. This study selected
theoretically the most complete pelvic ischemia bilateral IIA
embolism group and pelvic ischemia. The comparatively
lighter unilateral IIA embolization group preoperative and
postoperative CTA images were used as a comparison, and
the changes in the diameter of the pelvic vessels before and
after the operation in this group of patients were measured.
At the same time, the pelvic vessels before and after the
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Figure 3: The functions of the Au nanoparticles in the ion passage and drug eﬀect.

operation in the bilateral IIA group were retained as a comparison reference. It takes time to establish the collateral circulation, which depends on various factors such as the
patient’s age, vascular conditions, circulation status, and
exercise status. In this study, 4 patients in the bilateral IIA
embolism group developed pelvic ischemic symptoms and
dilated blood vessels. The symptoms can be signiﬁcantly alleviated, and the patients complained of basically relieved
symptoms within 1 week after surgery and then were
approved for discharge and continued to take oral cilostazol
and beraprost sodium to improve circulation and prevent
symptom recurrence. We considered that the relief of pelvic
ischemic symptoms in these 4 patients is related to the eventual establishment of collateral circulation and considered
transient gluteal muscle ischemia, so these 4 patients were
included in this study. It is reported that observation of collateral circulation arterial models in the dogs’ and pigs’
hearts, rabbit hind limbs, mouse hind limbs, and other collateral circulation arteries is generally well established after 3
weeks to 5 weeks after operation, so this study selected
patients from 3 months to 6 months after surgery. The CT
images of the postoperative review were used as observation
objects to obtain good observation of collaterals and control
the inﬂuence of time variables on collateral circulation.
In this study, ﬁrst, the two attending physicians carefully
reviewed the postoperative CT images of patients in the bilateral IIA embolization group and the unilateral IIA embolization group and recorded the blood vessels that participated in
the blood supply to the pelvic organs and muscle groups after
surgery as shown in Figure 4. The observable blood vessels
were the inferior mesenteric artery, inferior abdominal wall
artery, deep circumﬂex iliac artery, superﬁcial iliac artery,

a

b

c

d

Figure 4: The CT mapping of the patients in the bilateral IIA
embolization group and the unilateral IIA embolization group.
The letters a and c indicate the bilateral IIA embolization group
and the letters b and d indicate the unilateral IIA embolization
group.

external pudendal artery, medial femoral artery, ascending
branch of lateral femoral artery, and median sacral artery.
From the baseline information in this group of AAA patients,
it can be seen that most AAA patients have risk factors associated with hypertension, heart disease, smoking history, etc.,
and there is a high possibility of vascular sclerosis and occlusion. The vascular wall sclerosis of AAA patients is often very
serious, so the abovementioned blood vessels may slowly
occlude in the process of vascular wall sclerosis as the age
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and time of the patient increase. If EVAR is used to embolize
and close IIA, the muscles and organs of the pelvic area need
to rely on the abovementioned blood vessels to maintain
blood supply. It can be seen from the CTA images of this
group of patients that only 2 were detected in the unilateral
sacral median artery embolization group and bilateral embolism group after embolization of IIA in this group of patients.
While in the two groups for the subabdominal artery and
inferior mesenteric artery, the detection rate is 100% in both.
The detection rate, the medial circumﬂex femoral artery, and
the ascending branch of the lateral circumﬂex femoral artery
are more than 80% in both groups. The detection concentration of the external pudendal artery and superﬁcial circumﬂex iliac artery are mostly hovering between 0.02 mmg/L
and 0.20 mmg/L. Only lateral pudendal arteries were
detected in the Au test group (Figure 5).
In this study, the diameter of the abovementioned arteries in the group was signiﬁcantly thicker than before the
operation, and P was less than 0.05. When comparing the differences in blood vessels before and after the IA group on
both sides, the diameter of the corresponding blood vessels
after the operation, except under the abdominal wall, was
almost equal to the diameter of the blood vessels before the
operation. Outside the artery, the P value is greater than
0.05 and the average diameter of the blood vessels before
and after the pancreas makes no signiﬁcant diﬀerence in this
group and has no apparent clinical signiﬁcance. This means
that the two-sided IIV embryo group is better than the twosided IIA group. The ascending branches of the lateral rotary
artery are signiﬁcantly thicker than the corresponding blood
vessels, preoperative CTA. Further, embryos of the bilateral
IIA group and the retention of the bilateral IIV, in the bilateral IIA group after the mean metabolism of the CTA blood
vessels at the pose, the lower abdominal standard, deep intestinal martyrdom, the internal femoral artery, and the ascending branches of the external femoral artery were signiﬁcantly
thicker than the bilateral IIA group obtained. Statistically
speaking, the P value was below 0.05. The lower mesentery,
surface, and vulgarity series were statistically insigniﬁcant
between the two groups, and the P value was greater than
0.05. The branch of the internal intestinal martyrdom is
mainly divided into branches of the walls and branches of
the internal organs. The branches of the wall nourish the pelvis and external muscle groups such as closed muscle arteries,
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Figure 6: The eﬀects of diﬀerent states of AuNPs and blank tests.

upper enteral arteries, lower enterus arteries, enteric tendon
arteries, and lateral sacral arteries. Nutrients for pelvic and
outer genital gluteus muscle, including the upper bladder
artery, lower bladder artery, lower rectal artery, and inner
pubic region, are mainly supplied by upper and lower buttock arteries. The upper entrance is divided into deep
branches and ﬂat branches, and ﬂat branches reach from
the back of the main hall to the main hall and provide the
main hall as shown in Figure 6, Au bulk runs deep through
the middle gluten muscle and is delivered to the middle gluten muscle, and au nanoparticles are delivered mainly to the
lower part of the main hall and the back of the thigh bone.
The lower buttocks and distal parts are also ﬁrst derived from
the outer femoral artery. The perforated artery is supported
by the ascending branch, and the closed artery is divided into
the front and back branches. The front branch corresponds
to the inner branch, and the femoral artery and the rear
branch correspond to the imperial artery. Shameful branches
of the pubis are anastomy. Reticular bowel martyrdom is
mainly divided into the intestinal muscle branches, intestinal
branches, abdominal wall branches, mainly intestinal muscles, intestinal bones, abdominal blood supply, and deep
branches of upper hip, and fourth tendon arteries.
Side valve vessels that have anaesthetic branches and are
directly connected to the upper and royal arteries, or are
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Figure 7: The platelet index and leukocyte index of CCN3 in the presence and absence of AuNPs.

delivered directly to parts of the buttocks, the upper branches
of the outer femoral artery, the deep intestinal artery, and the
anastomy are transferred to the lower intestines: the abdominal parameter. The supply of distal muscles is an important
guarantee for the blood supply of the buttock muscle after the
internal enteric artery embolism by EVAR. In summary, the
IIA on both sides of the EVAR embryo, the lower abdominal
artery, the deep intestinal martyrdom, the inner thigh artery,
and the lateral thigh artery may be lateral circulatory vessels
of the buttock muscle, preventing cervical muscle ischemia
after surgery. This has an important remuneration function.
In order to determine the unavoidable EVAR of Embolia
IIA, the lower abdominal artery, the deep intestinal artery,
the inner thigh artery, and the lateral rotational femoral
artery after the preoperative CTA are preoperative. The
opening is narrow and small, and the ascending branches
of the lower building charterie, the deep intestinal artery,
the inner thigh artery, and the outer thigh artery can be
completely supplemented to predict the possibility of postoperative cervical ischemia. The blood supply of the bladder is
abundant and includes mainly bladder branches of the upper,
middle, and lower bladder arteries, vassals and uterine arteries, vaginal arteries, closed arteries, and royal arteries. The
blood supply of the prostate is also relatively plentiful, especially twice. In the internal sham artery, lower rectal artery,
and lower bladder artery branch, prostate artery from the
lower bladder artery is the most important. From the blood
supply of the uterus and its accessories comes above all: bilateral uterine arteries and their branches, and abdominal aorta
are shared directly. The blood supply of the perineum and the

penis is mainly obtained from the bilateral internal sham
artery and its branches. An S-shaped colon is obtained
mainly from the Si-shaped double-percussion artery submersion. It forms a high anastomy in the descending branches of
the left double artery and a low anastomy in the rectal artery.
The blood supply of the rectum includes the lower mesentery
artery, the subcutaneous artery from the branches of the middle colon, the inner enteric artery, and the lower rectal artery
of the inner chambers. There is a lot of anastomy between
these three blood vessels. It can be seen that the blood source
of the pelvic organ is relatively complex. The anaesthesia
between them is the anastomy of the pelvic ganglia and is
basically the anastomy of the visceral branches IIA and a lack
of potential communication between the vascular branches
and the vascular branches of the intestinal tract. If the internal intestinal martyrdom is embolism or blocked, the blood
supply of the internal branch of intestinal martyrdom is
mainly redistributed to the branches of the internal intestinal
system and the lower mesenteric artery of the inverse blood
ﬂow of the lateral accompanying vessels of the external
enteric artery and the femoral artery. Arteries and other
blood vessels are connected to branches of the internal intestinal system and can reach a wide range of the pelvis. Organs
can receive a blood supply. This may be the reason why there
are relatively few ischemic complications associated with the
embolism of the internal intestinal organs.
3.2. CCN3 Protection Mechanism. The study found that the
abdominal aortic aneurysm tissue has four main characteristics: immune cells invade the blood camp wall, increased
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matrix proteinase activity, destruction of elastin and collagen
in the middle and outer layers of the blood vessel, and
remodeling of the blood vessel matrix. From the perspective
of a pathogenic mechanism, abdominal aortic aneurysm is
the result of the interaction of vascular smooth muscle cell
apoptosis, enzymatic abnormalities, and inﬂammation. It is
currently known that multiple risk factors are associated with
abdominal aortic aneurysms. Family history is positively correlated with the occurrence of abdominal aortic aneurysms.
Plasma levels and blood glucose levels are negatively correlated with abdominal aortic aneurysms-6. In view of the serious consequences of the rupture of abdominal aortic
aneurysms and the complexity of the etiology, it is particularly important to further study its pathogenesis. CCN3 protein is an extracellular matrix signal-related protein, which
has the function of signal regulation and transmission, and
belongs to the CCN protein family. This protein family has
six structurally similar members, of which CCN3 is also
known as N0V. In recent years, studies have found that
CCN3 has a wide range of physiological functions and is
involved in regulating blood stem cell hyperplasia 7, hepatocyte ﬁbrosis, tumor angiogenesis, bone regeneration, ﬁbrosis,
ﬁbrosis, cancer, and other physiological and pathological
processes. CCN3 has four protein binding sites, which can
combine diﬀerent ligands to exert diﬀerent signal regulation
eﬀects. Previously, our experimental group found that
CCN3, as an extracellular signaling protein, can regulate
endothelial cell inﬂammation and inhibit inﬂammation factors. Expressed in vascular diseases, inﬂammation of endothelial cells is an important part of disease occurrence, such
as arteritis, atherosclerosis, and deep vein thrombosis. In
our early experiments, we fed with a high-fat diet. We later
found that atherosclerosis was signiﬁcantly increased
(unpublished). Based on the vascular inﬂammation regulation of CCN3, we speculate that CCN3 may be involved in
regulating the pathogenesis of abdominal aortic aneurysms.
We tested human and mouse abdominal aorta with and
without Au nanoparticles. The expression of CCN3 in the

platelet index and leukocyte index was changed, and it was
found that the expression of CCN3 was reduced as shown
in Figure 7. Using the CCN3 gene knockout mouse abdominal aortic aneurysm model, it was found that the lack of
CCN3 has the eﬀect of promoting the development of
abdominal aortic aneurysm. After analysis, it was found that
ERK1/2 was derived from the blood vessels. The abnormal
activation of the extracellular lunar, extracellular signalregulated kinase 1/2, and the signaling pathway are induced
by CCN3-deﬁcient mice. After blocking the ERK1 signaling
pathway by genes and drugs, W and drugs blocked the production of ROS and successfully inhibited the occurrence of
abdominal aortic aneurysms in CCN3 mice. Based on the
above results, we conclude that CNN3 exerts its ability to
inhibit vascular inﬂammation by regulating the generation
of the ERK signaling pathway and ROS role. In the study of
the mechanism of aneurysms, the excessive activation of
the Angl-ATIR and classic and nonclassical TGF-B signaling
pathways leads to abnormal activation of vascular inﬂammation signaling pathways and enhanced inﬂammation. As
shown in Figure 8, when inﬂammation-related signaling
pathways are activated in stages 1 and 2, the resolution pixels
of cells such as ﬁbroblasts and smooth muscle cells secrete a
ratio of 6 using Au NPs compared to the blank group.
CCN3 protein has a wide range of physiological functions,
involved in regulating cell proliferation, hepatocyte diﬀerentiation, and tumor blood vessels. We revealed that CCN3 regulates vascular endothelial inﬂammation by inhibiting NFκB signaling pathway plays a protective role in inﬂammation.
In view of the important role of endothelial cells in the regulation of vascular function, we speculate that CCN3 has a regulatory role in vascular inﬂammatory diseases such as
abdominal aortic aneurysms.

4. Discussion
Reviewing the CTA pelvic vascularity of 4 patients with gluteal muscle ischemia after embolizing bilateral IIA in this

Journal of Nanomaterials
study, the 4 patients had severe calciﬁcation of abdominal
aorta and iliac arteries, aged 73-80 years, with an average of
(77 ± 3) years. In the bilateral internal iliac artery embolization group, it is relatively older, although there were preoperative and inferior abdominal wall arteries, deep iliac arteries,
medial femoral artery, and ascending branch of lateral femoral artery. The superﬁcial iliac artery is basically present. The
corresponding blood vessels also thickened at 3 months after
surgery. Comparing with other patients without gluteal muscle claudication in the bilateral internal iliac embolism group,
no signiﬁcant diﬀerence was found in CTA images before
and after surgery. But according to literature reports, age is
a predictor of claudication of gluteal muscles and the 4
patients having a higher age have more vascular plaques.
And the other 2 patients have a history of diabetes, hypertension, and chronic renal insuﬃciency. It is also a factor we
fully consider before deciding whether to embolize the internal iliac artery before surgery. For AAA patients with unilateral embolization IIA, one side IIA is preserved during EVAR
to ensure blood supply to one pelvic organ and muscle group,
and there is an extensive collateral circulation communication between the two sides of IIA, which makes pelvic ischemia complicated. The incidence of morbidity was
signiﬁcantly reduced. In this study, the unilateral IIA embolization group had no pelvic ischemic complications and
had a lower incidence of endoleaks than the bilateral IIA
embolization group. Further analysis of thin layer CT data
in combination with VR vascular reconstruction technology
makes it possible to ﬁnd communication patterns between
the pelvic and pelvic regions and muscle groups according
to embolis IIA (e.g., the main stem of the lower mesenteric
artery) by EVAR surgery. In a group of patients having
100%, the mesentery artery and the superior mesentery
artery side subcommunication was observed. The arch of
the artery, which mainly has an important communication
branch between the upper mesentery artery and the lower
mesentery artery, is an important communication branch.
In general, the limbic arterial arch is relatively thin. The
Rioran artery arch is relatively thick and frequent. The presence of these two important branches opens the lower mesentery artery when the opening is blocked and avoids the
occurrence of intestinal ischemia. The closure stop geometry
has a wide range of anaesthetic branches in the pool, and
after the literature, there is the possibility of an anaesthetic
branch with the medial femoral artery, the lower abdominal
standard, and the ﬂat branches of the opposite IIA. This
group of patients is particularly patients with bilateral
intraeal osteoedema. Abdominal abnormalities, medial rotational femoral arteries, vulcanic arteries, and closed arteries
are associated with the IIA vulva artery branches, where
lower abdominal and medial rotation femoral arteries are
more common. In addition, the deep retheral artery is
transferred through the anastotic branch on the surface of
the lithium orbit to the upper enterus, and the upper branch
of the outer rotational femoral artery is transferred through
the lower hip branch to the branch of the imperial artery.
The use of the IIA branch on the emboli side facilitates communication and promotes the connection of the secondary
monitoring circulation and the construction of the above-
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mentioned vessel networks. Therefore, if the IA embolism
is unavoidable in EVAR, you must select the IA progenitor
embolism to minimise the eﬀect of IIV on distal blood vessels, containing no branches of IGE. This is the same as IIA
stem embolism. Compared to peripheral asthma embolism,
the risk of pelvic ischemia is lower. In combination with the
lateral collateral pathway connecting to the enteric artery
embolism mentioned above, the preoperative CTA assesses
the complete presence of the lower abdominal standard, the
medial femoral artery, the deep intestinal artery, and the
outer femoral artery. Since the stem contains no branches,
the lower abdominal standard, the medial rotary artery, the
deep ileum artery, and the lateral rotational femoral artery
to the side branches of the IIA branch are relatively safe
insurgery, which is not aﬀected by embryoorism.
Accurate and controllable observation and analysis of
intra-abdominal internal arterial circulation have become
the focus and diﬃculty of treating abdominal aortic aneurysms. Among them, nanogold ions have strong absorption
of X-rays at low dimensions and have local plasma resonance
eﬀect in the near ultraviolet band, which can signiﬁcantly
enhance the CT image signal. In this paper, we used the seed
growth method to obtain AuNPs with good morphology and
good dispersion of gold nanogold. The AuNPs of larger
aspect ratio synthesized in this experiment moved their longitudinal plasmon resonance absorption peak to the nearinfrared region, which provided suitable materials for subsequent experiments and laid the foundation for photothermal
therapy of tumors. In addition, under the same intensity of
X-ray irradiation, gold nanoions showed signiﬁcant eﬀective
analysis intensity and resolution compared to blank samples.
Experiments show that near-infrared rays can penetrate into
deep tissues to overcome the shortcomings that visible light
cannot penetrate the abdominal aorta well. AuNPs absorb
near-infrared rays, thereby generating heat energy to achieve
the purpose of treating tumors. In addition, AuNPs also have
ﬂuorescent properties, combined with other forms of imaging methods, to achieve the purpose of multimodal imaging,
and improve the diagnostic accuracy of studying the protection mechanism of CCN3.
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