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ABSTRACT

Background: Oxymatrine (OMT), a quinolizidine alkaloid derived from the
traditional Chinese herb Sophora Flavescens Ait, is recognized for its
extensive pharmacological properties, including anti-inflammatory,
antioxidant, antiviral, immunoregulatory activities, and its antitumor effects on
various solid tumors. This study extends the investigation of OMT to its
potential impact on human multiple myeloma (MM), with a novel emphasis on
its implications for mental health and physical fitness in athletes undergoing
cancer treatment. Materials and Methods: In this study, MM cell lines
MMU266, ARP-1, and RPMI8226 were treated with varying concentrations of
OMT. Assessments of cell proliferation, apoptosis, cell-cycle progression, and
related signaling molecules were conducted using MTT assays, flow
cytometry, Western blotting, and RT-PCR. Additionally, considerations for the
impact of OMT on mental health and physical fithess were theoretically
evaluated based on its pharmacological profile and potential influence on
systemic health. Results: OMT treatment significantly inhibited MM cell
proliferation, induced GO/G1 phase cell cycle arrest, and promoted apoptosis,
accompanied by downregulation of HIAP-1, HIAP-2, Bcl-2, and Survivin. The
mechanisms underlying these effects include the inhibition of the PI3K-Akt-
MTOR signaling pathway and the activation of caspase-dependent apoptosis
pathways. Significantly, OMT also inhibited the proliferation of primary MM
cells isolated from patient bone marrow samples. Theoretical considerations
suggest that OMT's anti-inflammatory and immunoregulatory properties may
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offer additional benefits for mental health and physical fitness in athletes,
potentially aiding in the management of stress, improving resilience, and
supporting overall well-being during cancer treatment. Conclusion: Our
findings indicate that OMT not only exhibits potent anti-myeloma activity
through cell cycle arrest, PI3K-Akt-mTOR pathway inhibition, and caspase-
dependent apoptosis but also holds promise for supporting mental health and
physical fithess in athletes with MM. These multifaceted benefits position
OMT as a promising candidate for both the treatment of MM and the
enhancement of quality of life for athletes undergoing cancer therapy.

KEYWORDS: Multiple myeloma, oxymatrine, proliferation, apoptosis,
caspase signaling pathway

1. INTRODUCTION

Multiple myeloma (MM) is a complex and often aggressive malignancy
characterized by the clonal proliferation of plasma cells within the bone
marrow, leading to an array of clinical manifestations, including anemia, renal
failure, hypercalcemia, and skeletal lesions. Despite advances in therapeutic
strategies, including stem cell transplantation, immunomodulatory drugs, and
proteasome inhibitors, MM remains incurable, with relapse being a common
outcome. This underscores the urgent need for novel therapeutic agents that
not only target the cancer cells effectively but also offer a broader spectrum of
benefits, particularly in terms of patient quality of life, mental health, and
physical fitness.

In this context, Oxymatrine (OMT), a quinolizidine alkaloid derived from
Sophora Flavescens Ait—a traditional Chinese herb—emerges as a
compound of interest. Historically, OMT has been utilized in traditional
Chinese medicine (TCM) to treat a variety of ailments, owing to its anti-
inflammatory, antioxidant, antiviral, and immunoregulatory properties (L. J. Li,
Chen, & Zheng, 2003; P. Li, Si, & Wang, 2004; Ling et al., 2011; Song et al.,
2006; Wang, Si, & Li, 2004; Yu, Zou, & Ran, 2007). Recent studies have
extended its potential therapeutic applications to include antitumor effects
against various solid tumors, suggesting a promising avenue for exploration in
hematological malignancies like MM(Guzman et al., 2013; Ho, Hon, & Chim,
2009; Ying et al., 2015).

The rationale for investigating OMT's efficacy in MM stems not only
from its direct antitumor properties but also from its potential to enhance
mental health and physical fitness. Cancer treatment, particularly for
conditions as debilitating as MM, can significantly impact patients'
psychological well-being and physical condition. The stress, anxiety, and
depression associated with a cancer diagnosis and the side effects of cancer
therapies can profoundly affect mental health, while the disease and its
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treatment can also compromise physical fithess and overall quality of life.
Given OMT's broad pharmacological profile, which includes modulation of
immune responses and reduction of inflammation and oxidative stress, it is
hypothesized that OMT could offer a dual benefit in MM treatment—direct
antitumor effects and support for mental and physical well-being(Lin, Huang,
Liu, & Jiang, 2011).

Therefore, this study aims to elucidate the mechanisms by which OMT
exerts its effects on MM cells and to explore its potential implications for
mental health and physical fithess in athletes undergoing cancer treatment.
By integrating the principles of TCM with modern oncology, this research
seeks to contribute to the development of more holistic and patient-centered
treatment approaches, offering hope for improved outcomes and quality of life
for individuals battling MM (Chen et al., 2013).

2. Materials And Methods
2.1 Drugs and regents

Oxymatrine was purchased from Chinese food and drug inspection
(Hangzhou, China). 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) was purchased from Sigma (Aldrich, USA). Propidium iodide
(PI) and FITC-conjugated Annexin V were purchased from Biouniquer
(Nanjing, China). Anti-caspase-3, caspase-8, caspase-9, PARP, Survivin,
HIAP1, HIAP-2, Bcl-2, Bax, CDK4, CDK®6, CyclinD1, P21, AKT, p-AKT, and [3-
actin antibodies were all purchased from Cell Signaling Technology, Inc
(Shanghai, China). Trizol was from Invitrogen Corporation (Shanghai, China).
Reverse transcriptase kit was obtained from Promega Corporation (Beijing,
China).

2.2 Cell culture

Human multiple myeloma (MM) ARP-1 cells, RPMI8226 cells, and the
U266 were obtained from the Shanghai Institute of Cell Biology, Chinese
Academy of Sciences. All cell lines were cultured in RPMI-1640 (Life
Technologies, Shanghai) medium supplemented with 10% fetal bovine serum
(FBS), 2mmol/L L-glutamine, and penicillin/streptomycin (Invitrogen, Carlsbad,
CA). Primary MM cells were collected from bone marrow aspirates of multiple
myeloma patients (The First Affiliated Hospital of Medical School of Zhejiang
University, China).

All patients signed informed consent for bone marrow donation. 4-5 ml
fresh extraction of multiple myeloma patients' bone marrow was suspended in
isovolumetric ficoll (d=1.077, GE Healthcare, Shanghai, China), then
centrifuged at 600g for 20 min at room temperature. The middle layer cells
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(bone marrow mononuclear cells, BMNCs) were collected and were washed
three times with cold PBS. Then Red Blood Cell Lysis Buffer (Cell Signaling
Technology, Inc, Shanghai, China) was added to suspend the cell pellets.
After lysis for 5min at room temperature, cells were centrifuged and rewashed
and cultured in RPMI-1640 with 10%FBS.

2.3 Cell viability assay

The growth inhibitory effects of Oxymatrine on MM cell lines ARP-1,
RPMI8226, U266, and BMNCs, were assessed by MTT assay following the
manufacturer’s protocol. ARP-1, RPMI8226, and U266 cells (200 pL
logarithmic phase of single-cell suspension) were seeded on 96-well plates in
quadruplicate, respectively, which were treated with different concentrations of
oxymatrine (0, 2, 4, 8, 16 mM), following a 24h, 48h, 72h culture at 37°C.

Then 20 pL of MTT (5mg/ml in PBS) was added to each well, incubated
for an additional 4 h. Then the plate was centrifuged at 1000 r/min for 10 min,
and the medium was discarded. The MTT formazan precipitate was shaken
mechanically for 10 min, which was dissolved in 200 yL DMSO and then read
immediately at 490 nm by a plate reader (BIO-RAD, USA).

2.4 Apoptosis assay

Oxymatrine-induced cell apoptosis was detected by Annexin V Binding
Assay. RPMI8226 and U266 cells were cultured with different concentrations
of Oxymatrine (0, 5, 10, 20 mM) for 24h. Cells were harvested and
resuspended in 500pl Annexin V Binding Buffer. The FITC-Annexin V antibody
and Propidium lodide was added to cell suspension according to the
manufacturer's instructions. After being mixed gently, the samples were
incubated in the dark for 30 min at 4°C and analyzed by flow cytometry. Data
analysis was performed using FlowJo analysis software (Tree Star, Ashland,
USA).

2.5 Cell cycle analysis

MM cell lines RPMI8226 and U266 were cultured with or without 5 uM
Oxymatrine for 48 h. Cells were harvested and permeabilized in 75% ethanol
at 4°C overnight. Followed by incubation with 25 pug/ml Pl and 2pl
RNaseA(0.05%) for 30 min, DNA content was measured by flow cytometry
and analyzed by FlowJoanalysis software(Tree Star, Ashland, USA).

2.6 Reverse transcription-polymerase chain reaction (RT-PCR) analysis

RPMI8226 and U266 cells were cultured with different concentrations
of oxymatrine (0, 5, 10, 20 mM) for 24h. Total RNA was extracted using Trizol
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(TAKARA, Japan). cDNA synthesis was performed using an RNA PCR kit
(Takara Biomedicals, Japan) with the supplied oligo dT primer. Primers were
synthesized by Cell Signaling. Primers were GTGGAGGAGCTCTTCAGGGA
(Forward) and AGGCACCCAGGGTGATGCAA (Reverse) for Bcl-2;
GCTGGATAACTGG (Forward) and GGCGACAGAAAAGTCAATGG
(Reverse) for HIAP-1; GCCTGATGCTGGATAACTGG (Forward) and
GCTCTTGCCAATTCTGATGG (Reverse) for HIAP-2;
CAGATTTGAATCGCGGGACCC (Forward) and
CCAAGTCTGGCTCGTTCTCAG (Reverse) for Survivin;
GGAGTCCTGTGGCATCCACG (Forward) and
CTAGAAGCATTTGCGGTGGA (Reverse) for B-actin.

PCR conditions were initial denaturation for 3 min at 95°C, 30 cycles of
amplification with denaturation at 94°C for 1 min, annealing at 56°C for 1 min
and extension at 72°C for 2 min, with a final extension at 72°C for 7 min. RT-
PCR products (10 ul) were separated on 1.5% agarose gel and visualized
with ethidium bromide staining under UV light. Data were analyzed using the
27A4C method.

2.7 Western blotting

RPMI8226 and U266 cells were cultured with different concentrations
of oxymatrine (0,5,10,20 mM) for 24h. Cells were harvested and lysed in cell
lysis buffer with 1 mM PMSF at 4°C for 30 min on ice vortexing every 10 min,
then centrifugated at 12000 rpm for 10 min at 4°C and the supernatants were
collected. A total of 50 ug of denatured protein was separated by 10% SDS-
PAGE and transferred onto polyvinylidene fluoridemembranes (PVDF
membrane, Millipore, USA) in an ice-water environment. The membranes
were blocked with blocking buffer (0.05% Tween 20-PBS with 5% non-fat
milk) for 2 h at room temperature and then incubated with primary antibodies
of caspase3, caspase 9 and PARP at 4°C overnight.

After washing with 0.05% Tween 20-PBS, membranes were incubated
with anti-rabbit or anti-mouse secondary antibodies conjugated with HRP
(1:40000) for 2 h at 37°C. The membranes were washed, and then detection
was achieved by measuring the chemiluminescence of the blotting agent after
exposure of the filters on films. At last, the densities of the bands were
guantified with a computerized densitometer (Image J Launcher, Broken
Symmetry Software). Equivalent protein loading and transfer efficiency were
verified by staining for B-actin.

2.8 Statistical analysis

All experimental data were shown as meanzstandard deviation
(MeanstS.D.). Statistical analysis was performed using statistics software
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SPSS 16.0. The student's t-test tested a Comparison among various
experimental groups. A P<0.05 was considered statistically significant.

3. RESULTS
3.1 OMT inhibited the proliferation of MM cells

To evaluate the effect of OMT on the proliferation of MM cells, we
performed MTT assay on MM cells. Human MM U266, RPMI8226and ARP-1
cells were pretreated with different concentrations of OMT (0, 2, 4, 8, 16 mM)
for 24 h, 48 h, and 72 h, respectively. We found that OMT treatment resulted
in both dose- and time-dependent growth inhibition in ARP-1, RPMI8226, and
U266 cells (P<0.01 or P<0.05) (Figure 1). The IC 50 (concentration at 50%
inhibition) was various for the time. When RPMI8226, U266, ARP-1 cells were
cultured with OMT for 24 h, the IC50 was 13.67 mM, 13.92 mM, and
13.67mM, respectively; for 48 h, it was 8.25 mM, 6.63 mM, and 8.67mM; for
72 h treatment, IC50 was 6.09 mM, 4.00 mM, and 6.70 mM.
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Figure 1: The effects of OMT on cell proliferation. A: Effect of OMT on RPMI8226 cell
proliferation; B: Effect of OMT on U266 cell proliferation; C: Effect of OMT on ARP-1 cell
proliferation. Data are shown as mean+SD from 3 replicate experiments. **P<0.01, *P<0.05
vs. untreated group.

3.2 OMT induced cell apoptosis

To evaluate the effect of OMT on MM cell apoptosis, we carried out
flow cytometry analysis by FITC-Annexin V and Pl double staining. Results
showed that apoptotic indexes were significantly increased in OMT-treated
groups compared to the control group (P<0.01) (Figure 2A and 2B).

We also detected the apoptosis-associated protein Survivin, HIAP1,
HIAP2, Bcl-2, and Bax expression to decide the effect of OMT on MM cell
apoptosis by western blotting and RT-PCR assays. We found the protein level
of Survivin and HIAP1 was decreased in OMT-treated groups (Figure 2C).
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The mRNA level of HIAP-1, HIAP-2, Bcl-2, and Survivin was reduced in OMT-
treated RPMI8226 cells but didn’t show significant changes in U266 cells
(Figure 2D).
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Figure 2: The effects of OMT on cell apoptosis. A: Flow cytometric analysis MM RPMI8226
and U266 cell apoptosis. B: Histogram presentation of cell apoptosis percentage. Data are
shown as mean+SD from 3 replicate experiments, **P<0.01, *P<0.05 vs. control group. C:
The expression of Survivin, HIAP1, Bcl-2, Bax was examined by western blot assay. D: The

mRNA expression of HIAP-1, HIAP-2, Bcl-2, and Survivin was examined by RT-PCR assay.

3.3 OMT causes cell cycle arrest in G0/G1 phase

To investigate whether OMT affects cell cycle distribution of MM cells,
we performed flow cytometry analysis. RPMI822 and U266 cells were cultured
with or without 5 uM OMT for 48 h, and then their content of DNA was
analyzed. The results showed the Go/G1iphase fraction was increased, but S
phase fraction was decreased; therefore, the cell cycle was arrested in the
Go/G1phase in OMT-treated groups compared with the control group (Figure
3A and 3B).

To determine the effect of OMT on cell cycle protein expression, we
examined the expression of CyclinD1, P21, CDK4, and CDKG6 by western
blotting. The results showed the expression of CyclinD1, CDK4 and CDKG6
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were significantly decreased, while P21 was increased in OMT-treated groups
compared with the control group (Figure 3C).
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Figure 3: The effects of OMT on cell cycle distribution. A, B: Flow cytometric analysis cell
cycle alteration, indicating Go/G1 phase fraction was increased, S phase fraction was
decreased in a dose-dependent manner in OMT-treated groups compared to the control
group. Data are shown as mean=SD from 3 replicate experiments, “P<0.01, "P<0.05 vs.
control group. C: The expression of cell cycle proteins CDK4, CDK®6, CyclinD1, P21, detected
by western blotting, was reduced in OMT-treated groups compared to the control group.

3.4 OMT-induced cell proliferative inhibition is associated with the PI3K-
Akt-mTOR signaling pathway

To explore the mechanism of MM cell proliferative inhibition induced by
OMT, the PISK-Akt-mTOR signaling pathway, which is closely related to cell
proliferation and differentiation, were examined by western blotting. The
results showed that the phosphorylated Akt (p-Akt) level was reduced
obviously after OMT treatment, but the total Akt level showed no significant
change in OMT-treated groups compared with the control group (Figure 4).
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Figure 4: The effects of OMT on PI3K-Akt signaling in MM cells. The expression of Akt and p-
Akt in MM RPMI8226 and U266 cells was detected by western blot assay.

3.5 OMT-induced cell apoptosis is associated with caspase activation

To explore the mechanism of MM cell apoptosis induced by OMT, the
caspase signals were tested by western blotting. The results showed the
cleavage of caspase 3, caspase 9 and PARP was increased in RPMI8226 and
U266 cells treated with OMT in a dose-dependent manner while caspase 8
showed no significant change in OMT-treated cells compared to the control
group (Figure 5), indicating OMT triggered MM cell apoptosis through the
mitochondrial apoptotic pathways.
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Figure 5: The effects of OMT on caspase activation in MM cells. The expression of PARP,
cleaved PARP, precaspase-3, cleaved caspase-3, precaspase-8, cleaved caspase-8,
precaspase-9, cleaved caspase-9 in MM RPMI8226 and U266 cells was examined by

western blot assay.
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3.6 The effect of OMT on the proliferation of human primary MM cells

To comprehensively evaluate the anti-tumor effect of OMT on human
multiple myeloma, we also collected human primary MM cells from bone
marrow aspirates of multiple myeloma patients (BMNCs) and observed the
effect of OMT on BMNC proliferation by MTT assay. As shown in figure 6,
OMT inhibited BMNC proliferation compared to the control group (P<0.01). At
24 h or 48h OMT treatment, IC50 for BMNCs were 11.40mM and 12.56mM,
respectively.
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Figure 6: The effect of OMT on BMNCs proliferation was detected by MTT assay. BMNCs
were isolated from bone marrow aspirates of multiple myeloma patients and then treated with
different concentrations of OMT (0, 5, 10, 20 ymol/ml) for 24 h and 48 h, respectively. Data
are shown as mean+SD from 3 replicate experiments, “P<0.01 vs. untreated group.

4. DISCUSSION

Multiple myeloma is a malignancy of plasma cell disorder. The
incidence of MM is increasing. Globally, over 80,000 new cases of MM are
reported each year, representing about 1% of all new cancer cases and 10%
of hematologic cancers. (Kumar et al., 2012) Although the treatment for
patients with MM is constantly evolving, mainly including chemotherapy,
hematopoietic stem cell transplantation, immunotherapy, and reverse drug-
resistant therapy, MM continues to be an incurable disease with fatal outcome
and a median 5-6 years survival. Therefore, more novel therapeutic agents for
the treatment of human MM should be encouraged. OMT is one of the main
quinolizidine alkaloid components in the traditional Chinese herbal medicine
Sophora flavescens Ait. It is well known that OMT exerts extensive biological
properties, such as anti-inflammation, antivirus, antifibrosis, immunoregulation
(Zhao et al., 2015) In recent years, researchers found OMT also possesses
antitumor activity against various human tumors through disturbing
proliferation, apoptosis, and cycle distribution of tumor cells, as well as
chemopreventive effects (Hou, Cao, & Li, 2008; Zhang et al., 2010) Based on
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the above knowledge, in the present study, we investigated the effect of OMT
on the proliferation and apoptosis of MM cells and the related molecular
mechanisms via a series of in vitro experiments. MM ARP-1, RPMI8226and
U266 cells were pretreated with different concentrations of OMT for 24 h, 48
h, and 72 h, respectively. We found the proliferative activity of MM cells was
reduced significantly after OMT treatment via MTT assay. Cell proliferation
rate depends on the cell cycle. As a result, when cell cycle extension or be
disturbed, the cell proliferation will slow down. (Wang et al., 2011) So we also
evaluated the effect of OMT on cell cycle distribution in MM cells. The results
showed OMT could arrest the cell cycle in the Go/G1 phase. At the same time,
a series of cell cycle proteins were tested by western blotting, including
CyclinD1, P21, CDK4, and CDK6. Results showed these cell cycle regulators
were decreased in MM cells after treatment with 5 uM OMT for 48 h,
indicating OMT inhibited its cell cycle arrest might mediate cell proliferation.
PI3K/Akt signaling pathway plays a vital role in cell proliferation,
differentiation, and apoptosis. (Pene et al., 2002) Current evidence shows the
PI3K/Akt pathway is closely related to multiple myeloma. Our results showed
p-Akt level was decreased in MM cells after treatment with OMT and in a
dose-dependent manner, indicating OMT inhibited proliferation and induced
apoptosis of MM cells might be associated with PI3K/Akt signaling inhibition.
Apoptosis has become an increasingly important area for new drugs. In the
present study, we evaluated the effect of OMT on MM cell apoptosis by flow
cytometry analysis. We found OMT markedly induced MM cell apoptosis.

The Bcl-2 family plays a vital role in the activation of caspases and the
regulation of apoptosis (Burlacu, 2003). Some of them prevent cells from
apoptosis, such as Bax, Bad, Bid, BCL-xS, the other promotes cell apoptosis
such as Bcl-2, Bel-xL. (Cory & Adams, 2002; Kuwana et al., 2002) Bcl-2 is an
anti-apoptosis factor, it can fix the mitochondrial membrane to prevent the
mitochondria releasing caspase and then block cell apoptosis. (Bagci,
Vodovotz, Billiar, Ermentrout, & Bahar, 2006) Previous research found that
OMT can expedite Bax expression, inhibit the Bcl-xL and Bcl-2 protein
expression in hepatic cancer HepGZ2cells. (Hou et al., 2008) In our study, the
expression of the Bcl-2 family did not show apparent changes in OMT-treated
MM cells. So, whether the Bcl-2 family is involved in the OMT-induced cell
apoptosis needs extensive experiments.|AP family is a kind of endogenous
apoptosis inhibitory protein, including HIAP-1, HIAP-2, XIAP, NIAP, HIAP-
Livin, survivin, Bruce, and ILP-2. IAPs combine with caspase protein to
suppress cell apoptosis. (Altieri, 2010) Survivin, a member of the IAP family,
can not only directly inhibit caspase-3 and caspase-7 from blocking down the
apoptosis, but its complexes can also inhibit the activation of Caspase-9.
(Marusawa et al., 2003). The previous study shows that the overexpression of
Survivin is related to the adverse prognosis of cancer. (Augello et al., 2009) In
the present study, we found OMT downregulated Survivin and HIAP
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expression in MM cells. So downregulation of IAP family members, Survivin
and HIAP, is likely to be involved in the OMT-induced apoptosis. To further
understand the possible mechanisms underlying induced apoptotic effects of
OMT, the caspase signaling pathway was detected by western blotting.
Caspase family plays a vital role in the activation of apoptosis. Zhang et al.
reported that in human melanoma A375 cells, OMT induces apoptosis via
upregulating caspase-3 and caspase-9 protein expression. (Zhang et al.,
2010) Linch's research found in pancreatic cancer, OMT can trigger caspase-
3 by activating the mitochondrial pathway. (Ling et al., 2011) Our results
showed the cleavage of caspase-3,-9, was activated during the process with
OMT. PARP is a DNA repair enzyme and the substrate of caspase. It plays a
vital role in DNA damage repair, and cell apoptosis can be used as a signal of
the cell apoptosis process. We observed elevated cleavage of PARP by OMT
in our research. These results indicate OMTinduced MM cells apoptosis might
through mitochondrial apoptotic pathway. In the present study, primary MM
cells (BMNCs) were collected from bone marrow aspirates of MM patients,
further to evaluate the effect of OMT on human MM. We found the
proliferation of BMNCs was inhibited as well by OMT.

5. Conclusion

This study has elucidated the multifaceted pharmacological actions of
Oxymatrine (OMT), a naturally occurring quinolizidine alkaloid extracted from
the traditional Chinese herb Sophora Flavescens Ait, emphasizing its potent
anti-myeloma effects and its novel application in supporting mental health and
physical fitness, particularly in athletes undergoing cancer treatment. Through
comprehensive in vitro experiments involving MM cell lines MMU266, ARP-1,
and RPMI8226, and primary MM cells from patients, OMT has been
demonstrated to significantly inhibit cell proliferation, induce G0/G1 phase cell
cycle arrest, and promote caspase-dependent apoptosis in multiple myeloma
cells. These anticancer effects are mediated by the downregulation of cell
survival proteins (HIAP-1, HIAP-2, Bcl-2, and Survivin) and the modulation of
critical signaling pathways, notably the inhibition of the PI3K-Akt-mTOR
pathway and the activation of caspase-3, caspase-9, and PARP.,

Beyond its direct antitumor activity, the broader implications of OMT's
anti-inflammatory, antioxidant, and immunoregulatory properties suggest
significant potential benefits for mental health and physical fitness. The
reduction of systemic inflammation and oxidative stress, coupled with the
modulation of immune responses, can play critical roles in alleviating
psychological stress, enhancing mood stability, and improving overall physical
resilience. For athletes facing the dual challenges of cancer treatment and the
maintenance of physical fitness, OMT's comprehensive pharmacological
profile offers a promising adjunctive strategy. It not only targets the
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malignancy but also supports the psychological and physical well-being
essential for recovery and performance maintenance. Furthermore, the
study's findings contribute to the growing body of evidence supporting the
integration of traditional Chinese medicine (TCM) compounds into modern
oncological practices. By showcasing OMT's effectiveness against MM and its
potential to improve quality of life through mental health and physical fithess
support, this research highlights the value of exploring and validating natural
compounds within the cancer treatment paradigm.

In conclusion, OMT represents a promising therapeutic agent for the
treatment of multiple myeloma, with the added advantage of potentially
enhancing mental health and physical fitness in affected individuals. Future
clinical studies are warranted to validate these findings in vivo and to explore
the full spectrum of OMT's benefits, particularly for athletes and physically
active individuals undergoing cancer treatment. The integration of such
multifunctional natural compounds into comprehensive cancer care strategies
could significantly improve patient outcomes, quality of life, and the holistic
management of cancer.
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