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Abstract

The study investigated the effects of matrine on Wilms tumour (WT) cells and evaluated the clinical outcomes of matrine
injection combined with preoperative transcatheter arterial chemoembolisation (TACE) in children with WT. Primary WT cells
were treated with matrine (0 - 1.5 mg/mL), and cell proliferation and apoptosis were assessed using MTT assays and flow
cytometry. Additionally, 65 children with WT received either TACE alone (n = 33) or TACE combined with matrine injection
(n = 32). Clinical outcomes, serum tumour markers, tumour-free survival (TFS) and adverse reactions were evaluated. Matrine
inhibited WT cell proliferation and increased apoptosis in a concentration-dependent manner (p < 0.05). Compared with TACE
alone, combined treatment was associated with shorter hospitalisation, faster renal function recovery, higher complete tumour
resection rates, and reduced serum tumour marker levels (p < 0.05). TFS rates were 87.9% and 93.8% in the TACE and com-
bination groups, respectively, while adverse reactions were less frequent with combined treatment. These findings suggest that
matrine may enhance the therapeutic outcomes of TACE in children with WT.

Rezumat

Studiul a investigat efectele matrinei asupra celulelor tumorii Wilms (WT) si a evaluat rezultatele clinice ale administrarii
injectabile a matrinei in asociere cu chemoembolizarea arteriala transcateter (TACE) preoperatorie la copiii diagnosticati cu
WT. Celulele WT primare au fost tratate cu matrind (0 - 1,5 mg/mL), iar proliferarea celulara si apoptoza au fost evaluate prin
testul MTT si citometrie in flux. in plus, 65 de copii cu WT au beneficiat fie de TACE in monoterapie (n = 33), fie de TACE
asociata cu administrarea injectabila a matrinei (n = 32). Au fost evaluate rezultatele clinice, markerii tumorali serici, supravi-
etuirea fara tumoare (TFS) si reactiile adverse. Matrina a inhibat proliferarea celulelor WT si a stimulat apoptoza intr-o maniera
dependenti de concentratie (p < 0,05). Comparativ cu TACE in monoterapie, tratamentul combinat a fost asociat cu reducerea
duratei spitalizarii, recuperarea mai rapida a functiei renale, cresterea ratei de rezectie tumorald completa si scaderea nivelurilor
markerilor tumorali serici (p < 0,05). Ratele TFS au fost de 87,9% si 93,8% in grupurile TACE si, respectiv, TACE asociata
cu matrina, In timp ce reactiile adverse au fost mai putin frecvente in grupul cu tratament combinat. Aceste rezultate sugereaza
cd matrina ar putea imbunatati rezultatele terapeutice ale TACE la copiii cu WT.
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Introduction Radix Sophorae Flavescentis is the dried root of the
legume Sophora flavescens Ait. (Fabaceae), which
has the functions of clearing heat and drying damp-
ness, killing insects, and diuresis. Modern pharma-
cological studies have confirmed that Radix Sopho-
rae Flavescentis contains a variety of chemical com-
ponents such as alkaloids, flavonoids, saponins, and
volatile oils (5). Matrine alkaloids can be divided
into different types of alkaloids, such as matrine,
genistein, and amygdalin. Matrine is an extract of the
active ingredients of Chinese herbal medicine, such
as the root of broad bean, and its chemical molecular
formula is CisH24N2o (6). Matrine belongs to the
quinazoline alkaloid group. Matrine and oxymatrine
have the strongest anti-tumor activity and are the
main anti-tumor active ingredients in traditional Chi-
nese medicine (TCM) (7). Matrine can reduce the

Wilms tumor (WT) is a common malignant solid tu-
mor in children, accounting for more than 80% of
pediatric urinary system tumors (1). Currently, sur-
gery, radiotherapy, and chemotherapy are the main
methods for WT. Preoperative chemotherapy and
systemic chemotherapy combined with surgical
treatment can effectively shrink the tumor and create
conditions for surgery. Preoperative chemotherapy
includes systemic intravenous chemotherapy,
Transcatheter Arterial Chemoembolization (TACE),
and intratumoral injection (2-4). However, chemora-
diotherapy can induce serious complications, and
children need to face serious adverse reactions (AR)
such as bone marrow suppression (BMS).
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percentage of cells in S phase and G2/M phase, in-
crease the percentage of cells in GO/G1 phase, block
cells from entering S phase, and thus inhibit the pro-
liferation of tumor cells (TCs) (8). Matrine can also
reduce the activity of lactate dehydrogenase in TCs,
thereby blocking the anaerobic glycolysis of TCs
and blocking tumor progression (9). Other studies
have confirmed that matrine can inhibit the expres-
sion of Vascular Endothelial Growth Factor (VEGF)
and fibroblast growth factor, the proliferation of en-
dothelial cells, and the formation of blood vessels,
thereby inhibiting the growth of tumors (10). Zhou
et al. (11) confirmed that matrine could inhibit inva-
sion of osteosarcoma cells through the STAT3 path-
way. Matrine has a direct killing effect on TCs and
can also induce apoptosis of tumors. Moreover,
matrine almost does not affect the life process of nor-
mal cells and can even increase the number of white
blood cells (WBCs) in the blood and promote the im-
provement of the body’s immune function (12, 13).
Various degrees of matrine were used to treat WT
cells, and the effects on cells were analyzed. This
study aimed to explore the outcome of matrine injec-
tion on TACE treatment and prognosis of WT in
children, providing a reference for improving the
outcome and prognosis of WT in children.

Materials and Methods

Cell culture and grouping

Five fresh tumor specimens from patients with WT
who underwent surgical resection were selected for
primary culture of WT cells. This research was ap-
proved by the Ethics Committee of China Resources
and Wisco General Hospital, and the research sub-
jects were informed and signed the consent form. To
confirm cell identity, the morphological characteris-
tics were first examined under an inverted phase-
contrast microscope (Olympus 1X73, Olympus Cor-
poration, Tokyo, Japan), revealing a polygonal or
spindle-shaped appearance consistent with WT cells.
Subsequently, flow cytometry (FACSCanto Il, BD
Biosciences, San Jose, CA, USA) was performed to
assess the expression of WT1 (ab89901, Abcam,
Cambridge, MA, USA) and Vimentin (#5741, Cell
Signaling Technology, Danvers, MA, USA), with
positivity rates of 92.6% and 89.3%, respectively,
confirming their identity as WT cells. Cell viability,
determined using a Muse Cell Analyzer (0500-
3115B, Merck-Millipore, Billerica, MA, USA), con-
sistently exceeded 95%. The cells were seeded in
RPMI-1640 medium (#11875-093, Gibco, Grand Is-
land, NY, USA) supplemented with 10% fetal bo-
vine serum (#10099-141, Thermo Fisher Scientific,
Waltham, MA, USA) and 1% penicillin-streptomy-
cin (Abbott Laboratories, IL, Switzerland). Subse-
quently, they were cultured at 37°C in a 100% hu-
midified CO, incubator (Thermo Fisher Scientific,
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USA) with 5% CO,. The fresh medium was replaced
every 3 days. The cells were subjected to short tan-
dem repeat (STR) analysis and Mycoplasma testing.
When the cell convergence reached about 90%, sub-
culture was carried out. Matrine powder (purity >
98%, Zhongxin Technology Biotechnology Co.,
Ltd., Shanghai, China) was dissolved in RPMI-1640
medium to make final concentration solutions of 0.5,
1.0, and 1.5 mg/mL. The primary WT cells in log
phase were divided into: (1) Ctrl, complete culture
medium was used for cell culture, (2) 0.5 mg/mL
matrine included in complete culture medium, (3)
1.0 mg/mL matrine, and (4) 1.5 mg/mL matrine.
Cells in each group were set up in 5 compound wells.
MTT assay to detect the cell proliferation inhibition
rate

The primary cultured WT cells in the log phase were
seeded in 96-well plates at 1 x 10* cells per well. The
24 hrs later, it was replaced by a drug culture medium
for culturing for 24, 48, 72 and 96 hrs. Each well was
supplemented with 20 pL of methyl thiazolyl tetrazo-
lium assay (MTT) reagent (Sigma-Aldrich, Louis,
MO, USA) (5 mg/mL) and then incubated for 4 hrs.
After the original supernatant was discarded, 150 pL
Dimethyl Sulfoxide (DMSO) reagent (Sigma-Al-
drich, USA) was added and mixed for 15 min by
shaking. The absorbance of each well was measured
at a wavelength of 492 nm using a Multiskan FC mi-
croplate reader (Thermo Fisher Scientific, USA).
Apoptotic rate

The primary cultured WT cells were cultured under
the above conditions. After 24 hrs, it was replaced
by a drug culture medium for culturing for another
24 hrs. The cells were washed twice with 4 °C pre-
cooled phosphate-buffered saline (Thermo Fisher
Scientific, USA), then centrifuged at 1000 r/min for
10 min, and the supernatant was removed. They
were resuspended in 200 uL of 1x binding buffer and
10 uL of Annexin V-FITC reagent (BD Biosciences,
Franklin Lakes, NJ, USA) was added, incubated at
room temperature in the dark for 15 min. Subse-
quently, 300 puL of binding buffer (Santa Cruz Bio-
technology, Santa Cruz, CA, USA) and 5 pL of pro-
pidium iodide (PI) reagent (Invitrogen, Carlsbad,
CA, USA) were mixed, and the apoptosis rate of
cells was detected using a flow cytometer (Attune
NXT, Thermo Fisher Scientific, USA).

Patients and grouping

A total of 65 children with WT treated in the hospital
from January 2023 to December 2025 were enrolled.
All the children received TCAE chemotherapy be-
fore operation and were divided into TACE and
TACE + Matrine groups based on the postoperative
treatment methods. There were 33 children in the
TACE group, including 21 males and 12 females.
The median age was 2.6 years (range, 1 - 12). There
were 32 patients in the TACE + Matrine group,
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including 19 males and 13 females. The median age
was 2.3 (1 - 11). The family members of the children
were aware of the content of the trial and signed in-
formed consent. This research was approved by the
Ethics Committee of China Resources and Wisco
General Hospital, and the family members of the
children were informed and signed the consent form.
Inclusion Criteria: (1) After admission, B-ultrasound,
computed tomography (CT), or magnetic resonance
imaging (MRI) suggested giant WT and the tumor in-
vaded nearby organs, accompanied by para-aortic
lymph node metastasis or ascites, (2) Formation of
inferior vena cava tumor thrombus, (3) Distant me-
tastasis such as lung and liver, and (4) Bilateral WT
with a maximum diameter of more than 10 cm.
Exclusion Criteria: (1) Poor treatment compliance, (2)
Patients who received tumor nephrectomy immediately
after admission, and (3) Incomplete follow-up data.
Treatment methods

The children in the TACE group were treated with
renal artery TACE before operation, and after gen-
eral anesthesia, the Seldinger technique (14) was
used to percutaneously puncture the femoral artery
from the groin and insert a 5F catheter sheath (Ab-
bott Laboratories, IL, Switzerland). The blood sup-
ply of the renal artery on the affected side was ob-
served through the catheter, and then chemoemboli-
zation was performed. For chemoembolization, 80
mg/m? cisplatin (Teva Pharmaceutical Industries,
Petah Tikva, Israel), 40 mg/m? pirarubicin (Sun
Pharmaceutical Industries, Mumbai, Maharashtra,
India), 3 mg/m? vindesine (Bristol-Myers Squibb, New
York, NY, USA) and 5 mL lipiodol (Mylan N.V., Can-
onsburg, PA, USA) were administered. Adjuvant
drugs such as diuretics and antiemetic drugs were
applied to prevent and treat AR caused by chemo-
therapy drugs. Systemic chemotherapy was not used
after one-time TACE, but systemic chemotherapy
was needed when distant metastasis or peritoneal
spread occurred. Retroperitoneal nephrectomy was
performed for 2 to 4 weeks following TACE.

The TACE + Matrine group received matrine injec-
tion (10 mL in 250 mL normal saline) in addition to
TACE, once a day, for 21 days as a cycle, and 2 cy-
cles were carried out.

Observation indicators

The length of intensive care unit (ICU) stay, length
of hospital stay, and renal function recovery time
were recorded. Normal renal function was defined as
a serum creatinine level recovered to 24.9 - 69.7
umol/L. Based on imaging examination, the tumor
volume was measured, the necrotic area of the maxi-
mum enhanced tumor slice was calculated, and the tu-
mor reduction rate, capsule integrity, and complete
tumor resection rate were observed. Fasting venous
blood (3 mL) was collected, and the serum levels of
Carcinoembryonic Antigen (CEA), Carbohydrate An-
tigen (CA125), CA19-9, Cytokeratin 19 fragment
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(CYFRAZ21-1), B2-Microglobulin (B2-MG), and Squa-
mous Cell Carcinoma Antigen (SCC-Ag) were de-
tected by electrochemiluminescence immunoassay.
The AR of the children during treatment was rec-
orded. The patients were followed mainly by imaging
examination. The survival time and survival outcome
of the patients following the treatment were recorded.
Statistical analysis

SPSS 26.0 (IBM Corp., Armonk, NY, USA) was em-
ployed for information processing. The count data
were expressed as rates. The y? test was adopted.
Measurement data were presented as means + SD,
and a t-test was adopted. A p-value < 0.05 was con-
sidered statistically significant.

Results and Discussion

Effect of matrine on the proliferation of human WT cells
The effect of different concentrations of matrine on
the proliferation inhibition rate of human renal cell
carcinoma cells was evaluated using the MTT assay
(Figure 1). The results indicated that the prolifera-
tion inhibition rates of human renal cell carcinoma
cells treated with 0.5, 1.0, and 1.5 mg/mL matrine
were higher than those of the Ctrl group (P < 0.05).
Furthermore, the proliferation inhibition rates of
cells treated with 0.5, 1.0, and 1.5 mg/mL matrine
showed a gradual increase (P < 0.05).
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Figure 1.

Effect of various degrees on the suppression rate of
human Wilms tumor (WT) cells. *P < 0.05 com-
pared to Ctrl, #P < 0.05 compared to dose at 0.5, 4P
< 0.05 compared to dose at 1.0

Effect on apoptosis of human WT

The effect of different concentrations of matrine on
the apoptosis rate of human renal cell carcinoma
cells was assessed using flow cytometry (Figure 2a,
b). The results revealed that the apoptosis rates of
human renal cell carcinoma cells treated with 0.5,
1.0, and 1.5 mg/mL matrine were significantly
higher than those of the Ctrl group (P < 0.05). Addi-
tionally, the apoptosis rates of cells treated with 0.5,
1.0, and 1.5 mg/mL matrine exhibited a gradual in-
crease (P < 0.05).
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Figure 2.
Impact of various degrees on the apoptotic rate of human WT. (a) Flow cytometry and (b) Apoptotic rate. *P <
0.05 compared to Ctrl, *P < 0.05 compared to does at 0.5, P < 0.05 compared to does at 1.0
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Figure 3.

Influence on recovery outcomes in children with WT.
(@) Length of intensive care unit (ICU) stay, (b) To-
tal length of stay, (c) Serum creatinine level, and
(d) Time to recovery of renal function. Compared
with the Transcatheter Arterial Chemoembolization
(TACE) method, *P < 0.05 compared to TACE

Influence on the therapeutic outcome in children
with WT

The study evaluated the efficacy of TACE combined
with matrine injection in the treatment of pediatric
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renal cell carcinoma (Figure 3a—d). The results indi-
cated that compared to the TACE group, the TACE
+ Matrine group exhibited significantly shorter ICU
stay duration, total hospital stay duration, and time
for renal function recovery, along with markedly
lower levels of serum creatinine (P < 0.05).

Impact on tumor shrinkage, tumor necrosis, capsule
integrity and total tumor resection rate in children
with WT

The study employed imaging techniques to evaluate
the clinical efficacy of TACE combined with Matrine
injection in the treatment of pediatric renal cell car-
cinoma (Figure 4a—d). The results revealed that com-
pared to the TACE group, the TACE + Matrine group
exhibited significantly higher rates of tumor volume
reduction, tumor necrosis, intact capsule preserva-
tion, and complete tumor resection (P < 0.05).
Influence on serum tumor marker levels in children
with WT

The levels of serum CA125, CA19-9, CEA, SCC-
Ag, CYFRAZ21-1 and p2-MG were measured before
and after treatment in both the TACE group and the
TACE + Matrine group (Figure 5a—f). The results in-
dicated that compared to pre-treatment levels, the
post-treatment levels of serum CA125, CA19-9, CEA,
SCC-Ag, CYFRAZ21-1 and 2-MG were significantly
lower in both groups of patients (P < 0.05). Further-
more, compared to the TACE group, the post-treat-
ment levels of serum CA125, CA19-9, CEA, SCC-
Ag, CYFRA21-1, and B2-MG were significantly
lower in the TACE + Matrine group (P < 0.05).
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Impact on tumor-related parameters. (a) Tumor shrinkage rate, (b) Tumor necrosis rate, (c) Capsule integrity
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Differences in serum tumor markers before and following the remedy. (a) Serum Carbohydrate Antigen
(CA125), (b) Serum Carcinoembryonic Antigen (CEA), (c) Serum CA19-9, (d) Serum Squamous Cell Carci-
noma Antigen (SCC-AgQ), (e) Serum Cytokeratin 19 fragment (CYFRA21-1), and (f) B2-Microglobulin (32-

MG). *P < 0.05 compared to same group pre-remedy, #P < 0.05 compared to TACE subjects

Influence on the survival rate of children with WT was 93.8% (30/32) in the TACE + Matrine group,
The tumor-free survival (TFS) outcomes of the two with 1 case of tumor recurrence and 1 death. Upon
groups of patients during the follow-up period were comparison, the TFS rate of patients in the TACE +
recorded (Figure 6). The TFS rate was 87.9% Matrine group was significantly higher than that of
(29/33) in the TACE group, with 2 cases of tumor the TACE group (P < 0.05).

recurrence and 2 deaths. In contrast, the TFS rate
1374
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Analysis of tumor-free survival (TFS) in WT chil-
dren.”P < 0.05 compared to TACE subjects

Comparison of AR rates in children with WT

The occurrence of AR in the two groups of pediatric
patients was recorded and compared (Figure 7). In
the TACE group, the incidence rates of leukopenia,
gastrointestinal reactions, bone marrow suppression,
anemia, fever and alopecia were 21.2, 33.3, 27.3,
6.1, 24.2, and 18.2%, respectively. In the TACE +
Matrine group, the incidence rates of leukopenia,
gastrointestinal reactions, bone marrow suppression,
anemia, fever, and alopecia were 9.4, 18.8, 12.5, 3.1,
12.5, and 6.3%, respectively. It can be observed that
compared to the TACE group, the incidence rates of
AR, including leukopenia, gastrointestinal reactions,
bone marrow suppression, anemia, fever, and alope-
cia, were significantly lower in the TACE + Matrine
group (P < 0.05).
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Figure 7.

Incidence of adverse events in WT patients. I, Leu-
kopenia; Il, Gastrointestinal reaction; 11, BMS; IV,
Anemia; V, Fever; VI, Hair loss. *P < 0.05 com-
pared to TACE subjects
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Wilms tumor, also known as nephroblastoma, is a
common malignant tumor in children. Matrine is an
effective, low-toxicity, anti-tumor drug with demon-
strated efficacy against various types of cancer cells,
including leukemia, hepatocellular carcinoma, and
lung cancer (15-17). Matrine exhibits anticancer ac-
tivity by inhibiting tumor cell proliferation, inducing
apoptosis and differentiation, and reversing tumor
cell drug resistance (18).

Matrine is a bioactive alkaloid extracted from Radix
Sophorae Flavescentis, known for its anticancer
properties. Studies noted that oxidative bitter bioac-
tive matrine derived from it can ameliorate liver cell
damage and fibrosis, inhibit the production of the in-
flammatory cytokine IL-1 by inflammatory cells,
and suppress the generation of IL-2 by Th cells,
thereby attenuating T lymphocyte proliferation
(19,20). In this study, it was found that the prolifer-
ation inhibition rate and apoptosis rate of human re-
nal cell carcinoma cells significantly increased after
matrine treatment compared to the Ctrl group, indi-
cating that matrine can markedly suppress the prolif-
eration of human renal cell carcinoma cells and pro-
mote apoptosis. Zhou et al. (21) demonstrated that
treatment with different concentrations of matrine
induced apoptosis in human neuroepithelial tumor
D341 cells. Yan et al. (22) found that matrine could
inhibit the proliferation of human rhabdomyosar-
coma cells and promote apoptosis by downregulat-
ing the extracellular signal-regulated kinase path-
way. Wang et al. (23) confirmed that treatment with
matrine in HepG2 cells could mediate the reactive ox-
ygen species (ROS)/ c¢-Jun N-terminal Kinase
(INK)/Tumor Protein p53 (p53) signaling pathway to
promote apoptosis. Moreover, with increasing con-
centrations of matrine, both proliferation inhibition
rate and apoptosis rate gradually increased, suggesting
a dose-dependent effect of matrine on tumor cells.

For surgical treatment of pediatric WT in stages I11-
V, where tumors are large or have metastasized, sur-
gery is challenging with a high rate of intraoperative
complications (24). Therefore, neoadjuvant chemo-
therapy is crucial. TACE isa common chemotherapy
method for liver tumors. It involves directly inject-
ing chemotherapy drugs and embolic agents into the
tumor artery, increasing local drug concentration,
targeting tumor cells, enhancing tumor killing, and
reducing systemic AR (25-27). Neoadjuvant chemo-
therapy can rapidly reduce tumor volume and pro-
mote the formation of a fibrous capsule around the
tumor, creating a protective barrier to prevent rup-
ture during surgery, which is essential for preopera-
tive treatment (28, 29). Matrine has been shown to
inhibit cancer cell metastasis and adhesion, confirm-
ing its role in tumor suppression (30).

In this study, combined treatment with matrine was
found to significantly reduce ICU stay duration, total
hospital stay duration, and time for renal function
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recovery compared to the TACE group. Addition-
ally, levels of serum creatinine, tumor volume reduc-
tion rate, tumor necrosis rate, intact capsule preser-
vation rate, and complete tumor resection rate were
significantly lower in the TACE + Matrine group.
These findings indicate that the TACE + Matrine
regimen facilitates faster recovery during postopera-
tive rehabilitation, effectively reduces tumor burden,
and improves the success rate and prognosis of sur-
gical treatment. Zhang et al. (31) demonstrated that
matrine can reduce the expression of VEGF and vas-
cular endothelial growth factor receptor (VEGFR),
thereby inhibiting angiogenesis in breast cancer. The
study revealed that compared to the TACE group,
children in the TACE + Matrine group exhibited sig-
nificantly lower incidences of AR, including leuko-
penia, gastrointestinal reactions, bone marrow sup-
pression, anemia, fever, and alopecia. This suggests
that matrine injection markedly alleviates AR in
children with nephroblastoma undergoing TACE
treatment. Chemotherapy, while effective in target-
ing tumor cells, also inflicts damage on host tissues,
leading to varying degrees of AR that impede patient
survival and treatment tolerance (32). Matrine, how-
ever, has been shown to enhance patients’ immune
function post-chemotherapy, augment chemother-
apy sensitivity, and mitigate toxic side effects (33).

Moreover, due to the high propensity of tumors for
metastasis and invasion, coupled with their exceed-
ingly complex and dynamic nature, this study ana-
lyzed the impact of matrine on cancer cell migration
and invasion. Adhesion and motility are pivotal fac-
tors in tumor cell metastasis, wherein cytoskeletal
linker proteins play significant roles in tumor inva-
sion and metastasis (34). Sun and Xu (35) demon-
strated that treatment with matrine notably downreg-
ulated the expression levels of matrix metallopro-
teinases matrix metalloproteinase-2 (MMP-2) and
MMP-9 in NPC-039 cells, suggesting matrine’s ca-
pability to suppress cancer cell migration and inva-
sion. The current study observed a significantly higher
tumor-free survival rate in children in the TACE +
Matrine group compared to the TACE group, indi-
cating that TACE combined with matrine injection
enhances the therapeutic efficacy against pediatric
nephroblastoma and improves tumor-free survival in
affected children. Duan et al. (36) corroborated that
matrine, in combination with Irinotecan, when used
against human colon cancer cells, effectively sup-
pressed cell proliferation and induced apoptosis. Ad-
ditionally, it was found that after treatment in the
TACE + Matrine group, serum levels of CA125,
CA19-9, CEA, SCC-Ag, CYFRAZ21-1, and B2-MG
markedly decreased. Among these, CA125 and CA19-
9 are primary markers of tumor cells closely associ-
ated with the clinical staging and severity of cancer
patients (37). The CEA serves as a broad-spectrum
tumor marker, while SCC-Ag is found in various

cancers, particularly in epithelial cell carcinomas
such as esophageal, lung, and renal carcinomas (38).
Research indicated that serum levels of SCC-Ag are
significantly elevated in patients with chronic kidney
disease compared to healthy individuals, serving as
a diagnostic biomarker for kidney-related conditions
(39). CYFRA21-1 is expressed at higher levels in
cancer patients and is a substance released after deg-
radation of epithelial-origin tumor cells (40). The
B2-MG is primarily generated by platelets and lym-
phocytes, with increased serum levels of f2-MG oc-
curring when tumor cells undergo necrosis (41).
Studies indicated that serum levels of f2-MG are
significantly higher in patients with early-stage kid-
ney damage compared to healthy individuals, sug-
gesting its utility in the assessment of early-stage
kidney dysfunction (42). Consequently, matrine can
further reduce serum levels of tumor markers in pa-
tients with nephroblastoma after chemotherapy,
which is crucial for improving treatment outcomes.

Conclusions

The combination of TACE and matrine injection be-
fore operation in children with WT can markedly re-
duce the level of serum tumor markers, promote tu-
mor shrinkage, and create favorable conditions for
surgical resection. Matrine injection can reduce the
AR rate, promote postoperative rehabilitation, and
improve the TFS rate in children with TACE. The
results of this article can provide a reference for the
optimization of clinical remedies for WT children.
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