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ABSTRACT

Background. Oral squamous cell carcinoma (OSCC) constitutes one of the most common
pathological forms of oral cancers. Oridonin is an ent-kaurane diterpenoid compound
isolated from Rabdosia rubescens. Recently, the anticancer potential of Oridonin has been
extensively studied in breast, osteosarcoma, myeloma, neuroblastoma, lymphoma,
pancreatic, colon, leukemia, and esophageal cancers. The anticancer potential of Oridonin
is largely unexplored in OSCC.

Method. This study aimed to provide insights into the multifunctional anticancer activities
of Oridonin in OSCC. We carried out an extensive and critical literature survey on research
related to the importance of medicinal plants in various cancers, role of Oridonin as
potential anticancer agents in OSCC up to 2025 using keywords apoptotic proteins,
antitumor activities, cell cycle arrest, diterpenoid, inflammasomes, Notch signaling
pathway, natural products, Oridonin, oral squamous cell carcinoma, and oral cancer
treatment.

Results. Oridonin induces cell apoptosis in oral cancer cells (OCC) by regulating
mitochondrial and ROS-mediated JNK/p38 MAPK, acting as cell cycle blocker at the
G2/M phase pathways, and increasing the expression of YH2AX. Oridonin plays an
essential role in OSCC tumorigenesis by inhibiting the phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (AKT) signaling pathway. Blocking Notch signaling
dysregulation and specific inhibition of NLRP3 inflammasome are the other cellular
mechanism by which Oridonin can exhibit its antitumor activities.

Conclusion. Oridonin can serve as a potential anticancer drug in OSCC due to its
involvement in multiple cellular signaling pathways.

Keywords: apoptotic proteins, antitumor activities, cell cycle arrest, diterpenoid,
inflammasomes, Notch signaling pathway, natural products, Oridonin, oral squamous cell
carcinoma, oral cancer treatment
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Highlights

e  Oridonin is a bioactive ent-kaurane diterpenoid natural product known for its diverse
pharmacological properties, particularly its anticancer potential.

e It exerts anticancer effects by modulating key cellular processes such as cell
proliferation, cell cycle arrest, and apoptosis.

e  Mechanistically, oridonin targets multiple oncogenic signaling pathways, including
MAPK, mTOR, and NF-«B, across various cancer cell types.
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1. INTRODUCTION

Oral cancer (OC) is the 11™ most
common cancer across the globe. OC
comprises squamous epidermal carcinoma,
adenoid cystic carcinoma, adenocarcinoma,
oral squamous cell carcinoma (OSCC), and
mucoepidermal carcinoma [1]. Globally,
more than 300,000 patients are diagnosed
every year with OSCC accounting for 90-
95% of all head and neck malignancies.
Globally, new cases and deaths due to
OSCC have been estimated to be 1,688,780
[2]. OSCC develops in an oral cavity
comprising of epithelial tissues of the

I

Cancer calls

Apoptosis induced by expression of
caspases and arrest of cell cycle

tongue, retromolar trigone, hard and soft
palates, buccal mucosa, gums, and lips. The
treatment regimens of OSCC include
surgery, radiation and a combination of
chemotherapies. The standard first-line
combination of chemotherapies is based on
platinum comprising cisplatin, carboplatin,
S-fluorouracil, and paclitaxel. However,
drug-inefficiency, resistance, and high-
toxicity are commonly associated with
OSCC treatment. Despite the advancement
in treatment regimens for OSCC, its overall
5-year survival rate is less than 50% [3]. A
number of potent anticancer drugs such as
paclitaxel, etoposide, doxorubicin,
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vinblastine, and vincristine have been
derived from natural products.
Chemotherapy in combination with
bioactive compounds is found to be
associated with greater efficacy and lesser
toxicity. It has been estimated that 50% of
all the drugs under clinical use are the
analogs of natural products or their
derivatives [4]. The great majority of
different plant-derived bioactive
compounds may exhibit their anticancer
potential by cell cycle arrest, induction of
apoptosis, and autophagy regulation based
cell death. Ginseng, curcumin, lycopene,
artemisinin, and anthocyanins have been
identified as  potential  anticancer
compounds against OSCC [4]. Literature
supports the notion that various bioactive
phytochemicals mostly target multiple
signaling pathways. Plant-derived
bioactive compounds mostly alter the
expression of various apoptotic and cell
cycle regulatory proteins, causes inhibition
of nuclear factor kappa-light-chain-
enhancer of activated B cells (NF«B),
activator protein 1 (AP-1) and induces
apoptosis by caspase activation, mitogen-
activated  protein  kinase = (MAPK),
extracellular signal-regulated kinase 1
and 2 (ERK1/2), phosphatidylinositol-3-
kinase (PI3K-PKB/AKT), glycogen
synthase  kinase-3p  (GSK-3B), and
mammalian target of rapamycin (mTOR).
The ability to target multiple signaling
pathways, higher efficacy, non-toxicity and
lower cost makes bioactive compounds an
alternative option for cancer treatment [5].

2. METHODOLOGY

We carried out an extensive and
critical literature survey on research related
to the importance of medicinal plants in
various cancers, role of Oridonin as
potential anticancer agents in OSCC up to
2020. In order to review most recent
literature, we used various scientific

Department of Life Sciences

databases namely Google Scholar, Web of
Science, PubMed, Elsevier, Scopus,
Clinical Trials, Science Direct, and
Medline. The keywords used for the
literature survey were apoptotic proteins,
antitumor activities, cell cycle arrest,
diterpenoid, inflammasomes, Notch
signaling pathway, natural products,
Oridonin, oral squamous cell carcinoma,
and oral cancer treatment. The anticancer
activities of Oridonin in different cancers
are well documented by numerous reports;
however, its effects in OSCC are largely
unexplored. Keeping in view the literature
gap related to anticancer properties of
Oridonin in OSCC, we attempted to
comprehensively review the most recent
research articles. This review will discuss
the various signaling pathways through
which Oridonin induces cell cycle arrest or
apoptosis in OSCC.

3. ANTICANCER POTENTIAL OF
ORIDONIN

Oridonin is an important diterpenoid
natural product and has been reported to
have numerous biological activities.
Oridonin exhibits its anticancer effects by
targeting different signaling pathways
involved in cell proliferation, cell cycle
arrest, and apoptosis ®. Oridonin has been
reported to induce cell cycle arrest or
apoptosis in various cancer including
gastric, pancreatic, liver, colorectal, and
prostate cancer cells [6]. Oridonin is known
to down-regulate BCI-2 expression, NF-xB
activity, or up-regulate the protein
expression of p53, p2l, and p38 [7].
Oridonin is reported to exhibit potent
anticancer effects in various cancer cell
lines through MAPK, mTOR and NF-xB
signaling pathways [8]. Oridonin induces
apoptosis by blocking cell cycle at G2/M
phase [9], phosphorylation of histone
H2AX [10], PI3K/AKT signaling pathway
[11], ROS-mediated JNK/p38 MAPK, and
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mitochondrial pathways [12]. Blocking
Notch signaling dysregulation and specific
inhibition of nucleotide-binding
oligomerization  domain, leucine-rich
repeat and pyrin domain-containing 3
(NLRP3) inflammasome are the other
cellular mechanism by which Oridonin can
exhibit its antitumor activities [13—15].
Oridonin has been reported to inhibit the
growth of breast cancer cells through the
Notch  signaling pathway and its
dysregulation has been implicated in OSCC
[13].

4. CHEMISTRY AND BACKGROUND
OF ORIDONIN

Oridonin is an ent-kaurane diterpenoid
chemically (C2H2s0s; PubChem CID:
5321010) a heteropentacyclic organic
compound (Figure 1). This diterpenoid
natural product was first isolated from the
leaves of Rabdosia rubescens for the
treatment of various ailments since time
immemorial [6]. Rabdosia rubescens, an
Isodon plant possess a variety of bioactive
compounds including flavonoids,
diterpenoids, triterpenoids, phenolic acids
and volatile oils. Aerial parts of Rabdosia
rubescens and few other species of Isodon
plant have been documented for curing
stomach ache, sore throat, cough,

128—|BSR

pharyngitis, and injuries related to
wrestling [16]. The other similar plants
namely Isodon japonicus Hara and I
trichocarpus have been used for the
treatment of similar disorders in Korea and
Japan [17]. The similar effects of Isodon
plants suggest the presence of common
anticancer component [6]. Oridonin was
isolated in the 1970s separately from
Rabdosia rubescens, Isodon
Jjaponicus Hara and I trichocarpus [18)].
Oridonin is a potent antioxidant,
antibacterial,  anti-inflammatory,  pro-
apoptotic, anticancer, and possesses
neurological properties. Oridonin is also
known as an anti-neoplastic agent,
angiogenesis inhibitor, apoptosis inducer
and anti-asthmatic agent. Oridonin can
induce apoptosis in cell lines of colon
cancer, lymphoma, breast cancer, and
leukemia [19]. The induction of apoptosis
by Oridonin in various cancers may be
initiated by inactivating PI3K/AKT, ERK,
activating p38, MAPKSs, and increasing
hydrogen peroxide [19]. Oridonin exhibits
its anticancer activity by elevating the
levels of phosphatase and tensin homolog
(PTEN) due to the activation of p38-MAPK
and effectively used as a drug in the
chemotherapy of human colon cancer [20].

BioScientific Review
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Figure 1. Chemical Structure of Oridonin (PubChem CID: 5321010)

5. ANTITUMOR ACTIVITIES OF
ORIDONIN THROUGH DIFFERENT
PATHWAYS

There is accumulated evidence
suggesting the antitumor activities of
Oridonin against different cancers both in
vivo and in vitro [21-23]. Several studies
reflect that Oridonin exhibits its anticancer
activity in various cancers through different
mechanisms including the initiation of

GO0 /Gl and G2/M phases [31, 32],
apoptosis through MAPK and p53
pathways [33-36]. Oridonin significantly
alters the expression levels of various cell-
cycle regulatory proteins including cyclin
A2,B1, D1, D3, P21 and p-CDK1in OSCC
[9, 33, 34, 37]. Oridonin alters the
expression levels of various OSCC related
apoptotic proteins including Bax, BCI-2,
poly-adenosine diphosphate-ribose

autophagic pathways [24-27], %ZLYI::;%SE (31;1]%RP), Caspase 9, and
mitochondrial pathway-mediated apoptosis P ==

[28, 29], Fas/FasL death signal pathway

mediated apoptosis [30], cell cycle arrest at
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Figure 2. A Schematic Diagram of Various Apoptotic Regulatory Proteins Modulating the
Anticancer Potential of Oridonin in Oral Squamous Cell Carcinoma

5.1. Inducing Apoptosis Through Cell
Cycle Arrest at G2/M Phase

Replication and growth are tightly
regulated through various checkpoints in all
four (G1, S, G2, and M) phases of the cell
cycle. A number of cyclin-dependent
kinases (CDKs) are sequentially activated
to regulate cell cycle progression [9].
Alteration in the activation of CDK-cyclin
complexes may lead to incorrect cell cycle
progression promising a therapeutic target
for cancer. Oridonin act as a cell cycle
blocker by causing cell cycle arrest at the

130—|BSR

G2/M phase and induces apoptosis in
OSCC cultured cells. Oridonin decreases
the expression of important cells regulatory
proteins such as cdc25c, cdc2, and cyclin
B1 and increases the expression of p53 and
phosphorylated-cdc2  leading to the
downregulation of anti-apoptotic proteins
BCIl-xl and the upregulation of pro-
apoptotic protein Bax. The downregulation
of anti-apoptotic protein BCl-x] indicates
the induction of apoptosis in OSCC cell
lines through the administration of
Oridonin. Oridonin induces apoptosis in
OSCC cell lines through the intrinsic

BioScientific Review
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apoptotic  pathway (Figure 2). The
administration of intraperitoneal injection
of Oridonin (30 mg/kg body weight) every
second day for up to 21 days resulted in the
reduction of distinct growth of tumor in the
established xenograft model of OSCC [9].

Oridonin  exhibits its anticancer
potential by the modulation of various
apoptosis regulatory proteins including
Bax, BCI-2, caspase 3 and caspase 9
through activation of intrinsic pathways
and induces cell cycle arrest at G2/M phase
by modulating various cell regulatory
proteins including cyclin D/D3, A2, B1, p-
CDKI1 and P21.

5.2. Phosphorylation of Histone H2AX

The first event in various cancers is the
double-stranded break in DNA due to a
variety of stresses [39] leading to
phosphorylation of histone variant H2AX
at serine 139 also known as yH2AX.
Increased expression of YH2AX leads to
genomic instability and can be used to
induce apoptosis [40, 41]. Oridonin has
been reported to induce DNA damage
response (DDR) through the expression of
vyH2AX in breast cancer and human diffuse
large B-cell lymphoma [23, 42]. Oridonin
exerts its apoptotic effect in oral cancer
cells through the induction of yYH2AX
expression. Oridonin induces DDR in oral
cancer cells by significantly (P < 0.05)
increasing the expression of yYH2AX.
Treatment of oral cancer cells with various
concentrations of Oridonin (3.75-30 uM)
for 48 hours significantly (P < 0.05)
reduced cell viability [38]. Phosphorylation
of YH2AX can be visualized as discrete
nuclear foci using immunofluorescence-
based assays [43]. These nuclear foci are
considered very reliable for detecting DNA

Department of Life Sciences

double-strand breaks [10]. Increased
formation of YH2AX nuclear foci has been
observed in oral cancer cells upon Oridonin
treatment (15 and 30 uM for 48 hours). The
increased formation of YH2AX nuclear foci
indicates that Oridonin can induce DDR in
oral cancer cells. Besides exerting DDR,
Oridonin causes nuclear condensation and
fragmentation and induces PARP cleavage
in OCC [10]. The activation of caspase 3
potentially induces apoptosis in oral cancer
cells. Using western blotting, Oridonin
induced apoptosis was found to rely on
caspase 3 activation in oral cancer cells.
The expression levels of cleaved caspase 3
were found to be significantly (P < 0.05)
higher in Oridonin treated oral cancer cells.
The involvement of caspase 3 activation in
Oridonin induced apoptosis was further
confirmed by using a pan-caspase inhibitor
Z-VAD (N-benzyloxycarbonyl-Valyl-
Alanyl-Aspartyl-fluoromethylketone). The
expression levels of YH2AX and PARP
were found partially reduced by Oridonin
implying that yH2AX-induced apoptosis
might be dependent upon the activation of
caspase 3 [10, 38]. Therefore, Oridonin can
serve as a potential anticancer drug through
the induction of YH2AX expression causing
apoptosis in oral cancer cells

5.3. Inhibiting PI3K/AKT Signaling
Pathway

The PI3K/AKT pathway plays a
significant role in cell growth, proliferation,
differentiation, metabolism, and apoptosis.
Dysregulation of PI3K/AKT potentially
activates tumorigenesis in various cancers
[44]. Disruption of the PI3K/AKT pathway
not only causes inhibition of cell death
through direct phosphorylation but also
leads to the inactivation of various pro-
apoptotic regulators implicated in OSCC.
Oridonin exhibits antitumor activity by
inducing apoptosis through the cell cycle
arrest in OSCC cells mainly by blocking the

—
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phosphorylation of PI3K/AKT signaling
pathway and reduces tumor growth in
xenograft mice model [11, 44]. Oridonin
administration increases the ratio of
Bax/BCl-2 accompanied by the activation
of the cleavage of caspase-3, caspase-9, and
PARP. It is reported that abnormal
activation of PI3K/AKT signaling causes
the inhibition of cell death through
phosphorylation [45] therefore, Oridonin as
PI3K/AKT inhibitor can play an essential
role in the inhibition of OSCC
tumorigenesis [11]. Oridonin exhibits
anticancer  potential in  esophageal
squamous cell carcinoma (ESCC) by
potentially  inhibiting  AKT. The
combination therapy comprising of
Oridonin and 5-fluorouracil or cisplatin
resulted in enhanced inhibition of ESCC
cell growth. Oridonin inhibits the
progression of ESCC tumors in both in vivo
and in vitro by suppressing AKT signaling
[46].

5.4. Induction of Apoptosis by
Mitochondrial and Ros-Mediated
JNK/p38 MAPK Pathways

A number of different signaling
pathways have been reported in the
oncogenesis of OC. MAPK signaling is an
important pathway involved in the
regulation of cell proliferation proteins,
differentiation, and apoptosis. Recently,
several inhibitors regulating the MAPK
pathways are under various clinical trials
[8]. Four sub-pathways are involved in
MAPK signaling including extracellular
signal-regulated kinase (ERK1/2), c-Jun N-
terminal kinase (JNK), p38, and the ERK5
sub-pathways. Reactive oxygen species
(ROS) are free radicals and has been
considered as the normal by-products of
mitochondrial metabolism [47]. An
elevated ROS level can lead to oxidative
stress and induce cell death through
autophagy, apoptosis and necrosis [8].

132—|BSR

ERKSs, c-jun NH2-terminal kinases (JNKs)
and p38 MAPKs [48]. P38 and JNK
activation elevate ROS generation which
eventually induces apoptosis [49]. It has
been speculated that Oridonin induces
apoptosis in OSCC through ROS-mediated
INK/p38 MAPK and mitochondrial
pathways. OC cells treated with Oridonin
up to the concentration of 10 uM resulted
in increased phosphorylation of MAPK
pathway associated proteins including p38
and JNK. In addition to p38 and JNK, the
expression levels of various pro-apoptotic
and anti-apoptotic targets including tBid,
Bax, Mcl-1 and survivin were also found to
be altered upon Oridonin treatment. Using
up to 10 pM Oridonin for 48 hours
significantly (P<0.05) increased ROS
levels. The increased ROS levels triggered
apoptosis in OSCC cells most likely
through JNK/p38 MAPK pathway. OC
cells, when treated with Oridonin caused
the loss of mitochondrial membrane
potential thereby releasing the cytochrome
¢ into the cytosol activating various
caspases considered as end-point features
of apoptosis [12]. The potential of Oridonin
to induce apoptosis in OC cells through
ROS and MAPK signaling pathways makes
it a strong natural therapeutic drug
candidate for OSCC.

6. BLOCKING NOTCH SIGNALING
PATHWAY: A POSSIBLE TARGET
FOR ORIDONIN

Notch signaling is important in causing
proliferation, differentiation, and survival
[50]. The Notch signaling pathway is
implicated to be mostly altered in head and
neck squamous cell carcinoma (HNSCC)
and known to be the most commonly
activated pathways in several cancers [51].
The role of the Notch signaling pathway in
various cancers and HNSCC has been
extensively documented, however, its role
in OSCC remains poorly understood.

BioScientific Review
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Pathway enrichment analysis indicated that
several genes of the Notch signaling
pathway are upregulated in OSCC
including JAG1, JAG2, PSEN1, ADAM17,
NCSTN, NUMB, NCOR2, DVLS3,
HDACI1, and HDAC?2 [52, 53]. Oridonin
has been documented to inhibit tumor
growth angiogenesis mainly by blocking
the Notch signaling pathway [13, 54]. A
recent report demonstrated that Oridonin
prevents the growth of breast cancer
through the inhibition of the Notch
signaling pathway [54] indicating a similar
role in OSCC. The proliferation of OSCC
cell lines is affected by the Notch-1
expression through the AKT signaling
pathway [54]. The suspicion that Oridonin
can inhibit Notch signaling dysregulation in
OSCC is supported by the fact that
Oridonin can inhibit the phosphorylation of
the AKT signaling pathway in OSCC and
ESCC [11, 46].

7. SPECIFIC INHIBITION OF NLRP3
INFLAMMASOME

Chronic inflammation has been reported as
a major cause of OSCC tumorigenesis [56].
The components of NLRP3 inflammasome
complex are composed of a receptor protein
(NLRP3), adaptor ASC (an apoptosis-
associated speck-like protein containing a
caspase activation and recruitment domain,
CARD), and caspase 1 [57, 58]. NLRP3
contains three domains namely leucine-rich
repeat (LRR) at the C-terminal, ATPase
activity possessing central nucleotide-
binding and oligomerization domain
(NACHT), and ASC recruiting pyrin
domain (PYD) at the N-terminal [59]. It has
been described recently that NIMA-related
kinase 7 (NEK7) plays an essential role in
the activation of NLRP3 inflammasome. In
response to NLRP3 activators, NEK7 is
recruited upstream of the formation of

HNSCC [61-63]. NLRP3 has been
associated with the promotion of OSCC
tumorigenesis and its expression has been
correlated with tumor size and stage, the
metastatic status of the lymph node and the
expression level of IL-1B. Knocking down
the NLRP3 resulted in a significant
(P<0.05) reduction of OSCC proliferation,
migration, and invasion. In vivo silencing
the NLRP3 expression leads to inhibition of
OSCC [63]. Targeting
NLRP3inflammasome activity can
improve the treatment options in NLRP3
mediated cancers [64]. Chemical medicines
directly targeting NLRP3 inflammasome
are scarce, however, a few synthetic drugs
have been reported to modulate its activity.
These synthetic drugs exert their
modulatory  power through diverse
signaling pathways; direct inhibition of
NLRP3 is still considered a major
challenge [65]. The available inhibitors of
NLRP3-inflammasome exhibit the
properties of non-specificity and lower
efficacy [14, 56]. A number of compounds
have been identified which can target

NLRP3 directly; however, these
compounds cause the suppression of
NLRP3 activation [66-68]. Recently,

Oridonin has been identified to target
NLRP3 directly causing the inhibition of
NLRP3 inflammasome activation.
Moreover, it was found that Oridonin could
not inhibit the ATPase activity of NLRP3.
Oridonin binds directly through a covalent
bond to cysteine 279 on NACHT domain of
NLRP3 [14]. The binding of Oridonin to
cysteine 279 of NACHT through the
covalent linkage block the interaction
between NLRP3 and NEK?7 leading to
NLRP3 inflammasome inactivation [14,
65]. The dysregulation of NLRP3 in OSCC
has been reported [61, 62]. Oridonin as a
specific inhibitor of NLRP3 might serve as

inflammasomes [60]. NLRP3 has been a potential anti-inflammatory  and
reported to be upregulated in OSCC and  anticancer drug in OSCC.
Department of Life Sciences UMT 133
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8. STRATEGIES FOR IMPROVING
THE EFFICACY OF ORIDONIN

Oridonin mechanism and its role in
cancer treatment have been studied
extensively in recent years [69]. One of the
derivatives of Oridonin, L-alanine-(14-
oridonin) ester trifluoroacetate (HAO472),
was previously noted to be undergoing
Phase I clinical trials in China for the
treatment of acute myelogenous leukemia
(AML) in humans. Recent advancements
indicate that HAO472 continues to show
promising potential in AML treatment.
According to recent findings, HAO472 has
been evaluated for its pharmacological
properties, including its ability to induce
apoptosis and inhibit leukemia cell
proliferation. The ongoing clinical trials are
focused on assessing its safety, tolerability,
and therapeutic efficacy in AML patients.
These developments underscore the
growing interest in oridonin derivatives as
viable candidates for leukemia treatment
[70]. The cytotoxicity of Oridonin and
other diterpenoids namely 14-O-acetyl-
oridonin, 1, 14-O, O-diacetyl-oridonin,
rosthorin, effusanin E, and ponicidin were
tested in human cancer cell line. The
various types of human cancer cell lines
namely liver cancer (Hep G2), colon cancer
(COLO 205), breast cancer (MCF-7), and
leukemia (HL-60) were then treated with
Oridonin and all the other diterpenoids with
varying concentrations (5— 100 pM) for 24
hours. Cell viability were determined using
3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide (MTT) assay.
Oridonin and all the other diterpenoids
were observed as potent cytotoxic agents
causing significant cytotoxicity in all
human cancer cell types [71]. High toxicity,
low water solubility, poor bioavailability
limits the use of Oridonin, however,
nanoparticles delivery systems have played
an effective role in enhancing the water

134—|BSR

solubility and bioavailability of Oridonin
[72]. To achieve enhanced anticancer
efficacy, Oridonin has been delivered to the
EGFR-human esophageal cancer cells
through GEIl1 peptide-conjugated
selenium nanoparticles. Upon delivery,
Oridonin loaded GE11-Ori-Se  NPs
accumulated into the lysosomes of cancer
cells thereby releasing an increased amount
of Oridonin disrupting the integrity of the
lysosomal membrane and subsequently the
complex was transported to the cytoplasm.
This GE11-Ori-Se NPs complex resulted in
reduced toxicity against normal cells and
induced cancer cell apoptosis through the
production of ROS, mitochondria-
dependent pathway activation, inhibition of
Ras/Raf/MEK/ERK and EGFR-mediated
PI3K/AKT pathways [73].

9. CONCLUSION

Taken together, Oridonin is the plant-based
potent apoptosis inducer against different
cancer including OSCC. Oridonin has the
potential to serve as a novel inhibitor of
various cancer driven signaling pathways
and can participate as a potential
chemotherapeutic agent against OSCC. Its
specificity makes it an attractive drug
candidate in NLRP3-driven chronic
inflammations. It has been demonstrated
that by suppressing AKT signaling,
Oridonin can inhibit the progression of
ESCC tumors in vitro and in vivo. The
potential of Oridonin to induce apoptosis in
OC cells through ROS and MAPK
signaling pathways makes it a strong

natural  therapeutic drug candidate.
Oridonin has also been reported as a
specific pharmacological inhibitor of

NLRP3-inflammasomes which in turn
blocks inflammation of OSCC thereby
arresting the cancer growth. Successful
clinical trials of Oridonin can provide its
novel therapeutic insights in OSCC and
other cancers. To validate the anticancer

BioScientific Review
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properties of Oridonin on OSCC cells, large
scale control studies need to be planned and
executed.
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