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Commiphora wightii and molmol 
have therapeutic effects in oral 
cancers and COVID-19 disease by 
modulating anti-apoptotic proteins 
and inflammatory pathways

Nida Rasheed1, Sarah Ghafoor2*

ABSTRACT

Oral squamous cell carcinoma (OSCC) has become prevalent worldwide and is one of the leading causes of death. Derangement of anti-
apoptotic proteins is important regarding OSCC development. Over-expression of these proteins leads to prolonged cellular survival, thus 
increasing the susceptibility of tumor formation. Commiphora wightii and molmol are the natural herbs with ability to downregulate 
anti-apoptotic proteins by acting on nuclear factor-kappa B (NF-κB) pathway, p53 pathway, signal transducer and activator of transcription 
pathway, estrogen, cyclooxygenase 2, and mitogen-activated protein kinase pathway. NF-κB pathway has been found to involve in the 
release of cytokine storm associated with COVID-19 disease. Commiphora wightii and molmol suppress the COVID-19 infection by their 
anti-inflammatory and anti-viral properties. This review sheds light on the effect of C. wightii and molmol on suppression of oral cancer and 
COVID-19 infection by modulation of anti-apoptotic proteins and inflammatory pathway.
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Introduction
Cancers occur due to the increased expression of anti-
apoptotic proteins and decreased expression of pro-
apoptotic proteins. This results in uncontrolled cellular 
proliferation, ultimately leading to the lesions which can 
be malignant or benign. Among head and neck cancers, 
oral squamous cell carcinoma (OSCC) accounts for 90% of 
oral cancers and is considered among the leading causes 
of deaths in developing countries. It includes carcinoma of 
the lip, mouth, tongue, and oral cavity.1 The data collected 
regarding global burden caused by cancer over 28 years from 
198 countries stated that Pakistan is the highest rank country 
in terms of incidence and mortality caused by OSCC.2 A study 
conducted from 2010 to 2019 in Karachi (Pakistan) reported 
that out of 22,858 registered cancer patients, 19.2% of cases 
belonged to lip and oral cancers and 97.7% of these cancers 
were OSCC.3 Another study conducted in the same region, to 
evaluate the pattern of oral malignancy, states that 63.8% of 
the patients with oral cancer belonged to the age group of 
41-60 years and 96.6% of these patients were diagnosed with 

OSCC.4 Treatment modalities of cancer have side effects such 
as drug toxicity and intolerance to the treatment. Toxicity by 
chemotherapy and radiotherapy induced in the oral cavity 
includes oral mucositis, recurrent aphthous stomatitis, and 
xerostomia.5 Besides, the risk of toxicity, financial burden 
of these treatments on the patients limits their use. Thus, 
identification of cost-effective and natural agents with 
lesser side-effects is highly desirable for the treatment and 
prevention of oral cancers. Natural medicinal herbs may 
present as good candidates to treat cancerous conditions as 
they are easily accessible, less toxic, and economically viable. 
Commiphora wightii and Commiphora molmol are among the 
natural medicines that are found to exhibit tumor-inhibiting 
properties.6

COVID-19 is a respiratory disease caused by severe acute 
respiratory syndrome coronavirus. The first case of COVID-
19 infection was identified in Wuhan region of China in 
December 2019. Since the start of pandemic, 399 million 
cases and 5.75 million deaths have been reported worldwide. 
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Total number of cases reported in Pakistan is 1.47 million 
with 30,000 deaths reported till date.7 The symptoms caused 
by the disease include shortness of breath, fever, cough, loss 
of taste, and smell. COVID-19 infection mainly affects the 
lungs but other organ damage can also occur such as heart, 
kidneys, and brain.8 

Commiphora wightii is a flowering plant from Burseraceae 
family. Commiphora wightii extract has been used as a 
medicine from centuries to treat many conditions including 
obesity, urinary complaints, liver disorders, arthritis, 
gastrointestinal diseases, malignant sores, ulcers, tumors, 
microbial infections, leukoderma, sinus, edema, and 
inflammation.9 The active ingredients of this herb constitute 
Z & E- guggulsterone, guggul lignans I & II, mukulol, gugglu 
tetrols, Z-guggulusterol, E-guggulusterol, allylcembrol, and 
c-27 guggulusterols I, II, and III. All of these active components 
contribute to the healing potential of C. wightii.10

Commiphora molmol (C.molmol/C.myrrha) also belongs 
to Burseraceae family like C. wightii.11 Commiphora molmol 
has been used in the remedy for mouth injuries and 
wounds.12 Additionally, C. molmol is used in the treatment 
of arthritis, digestive disorders, respiratory infection, leprosy, 
and syphilis and various parasitic, fungal, and bacterial 
infections. The active ingredients of C. molmol include 
curzerene, curzerenone, flavonoids, tannins, terpenoids, 
quinines, dipentene, caryophyllene oxide, α-pinene, 
furanoeudesma 1,3- diene, limonene, lindestrene, quercetin, 
and menthofuran. All these constituents of C. molmol act 
against microbes, viruses, parasites, and fungal infections.13 

Electronic literature databases such as PubMed and 
Google Scholar were searched using the Medical subject 
headings terms such as cancer etiology, oral cancer, anti-
apoptotic proteins, Commiphora wightii and Commiphora 
molmol, anti-apoptotic proteins, COVID-19 infection, and 
NF-κB in various combinations. All papers in English language 
having access of full text have been included in the study. 
Research papers published in language other than English 
and papers with limited access have been excluded from 
the study. This narrative review is focused on up to date 
knowledge of the role of C. wightii and molmol on oral cancer 
suppression through anti-apoptotic proteins and the effect 
of these medicinal herbs on COVID-19 infection through their 
action on NF-κB pathway. 

Commiphora wightii and molmol in cancer therapy

A study conducted to evaluate the effects of C. wightii on 
cancer cells states that C. wightii inhibits tumor cell growth 
in vitro. Additionally, C. wightii caused a decrease in the 
growth kinetics of tumor cells. The research claimed that 
C. wightii increased the apoptosis of cells in OSCC by 27% 
by increasing the levels of NF-κB protein and decreasing the 
levels of Cyclin D1 protein in OSCC by 80%.14 Commiphora 

wightii modulates the gene products involved in metastasis 
of tumor cells by NF-Κb pathway, p53 pathway, signal 
transducer and activator of transcription 3 pathway, Ak strain 
transforming pathway, estrogen, mitogen-activated protein 
kinase pathway, Matrix metalloprotenase-9, and receptors 
(androgen & glucocorticoids).15 Commiphora molmol 
exhibit its anti-tumor potential as it increases the release of 
cytokine interferon gamma. In addition, C. molmol inhibited 
Proliferating Cell Nuclear Antigen expression, cyclooxygenase 
2 (COX-2), and B cell lymphoma-2 (Bcl-2), thus facilitating 
apoptosis of cells which is believed a probable mechanism of 
cancer suppression.16

Commiphora wightii and molmol in relation to anti-
apoptotic proteins

Commiphora wightii and molmol decrease the levels of anti-
apoptotic proteins and protect against cancer development. 
Anti-apoptotic proteins are responsible for the prolonged cell 
survival and present as a potent candidate in the initiation, 
maintenance, and progression of carcinogenesis in the body 
by causing inhibition of cellular apoptosis. These proteins 
belong to B-cell lymphoma (Bcl) family. Anti-apoptotic 
proteins are Bcl-2, B cell lymphoma extra-large (Bcl-XL), B cell 
lymphoma W (Bcl-W), Myeloid leukemia 1 (Mcl-1), and anti-
apoptotic protein A1.17

Commiphora wightii and molmol downregulate anti-
apoptotic proteins of Bcl family and promote cancer 
suppression. Bcl-2 is an anti-apoptotic protein which increases 
the survival of cell. Increased expression of Bcl-2 proteins 
along with other factors (which increase cytotoxic tendency) 
leads toward development of cancer.18,19 Bcl-XL is involved in 
cellular migration and mitochondrial metabolism in all the 
cells of human body.20 An increased expression of this protein 
may lead to the onset of carcinogenesis. A study conducted 
to evaluate the association of C. wightii and anti-apoptotic 
proteins state that Bcl-2 and Bcl-XL levels were raised in the 
cells of human prostate cancerous tissue during the initial 
treatment with guggulsterone, however, the levels reduced 
markedly after 16-24 hour treatment with guggulsterone.21 
Another study related the expression of COX2 with Bcl-XL and 
explained that both of these molecules work synergistically. 
COX-2 stimulates cancer stem cell by developing resistance 
to apoptosis, angiogenesis, inflammation, proliferation, 
invasion, and ultimately metastasis of cancer cells. Similarly, 
Bcl-XL promotes tumor growth by working with COX2 enzyme 
side by side.22 Commiphora molmol induces apoptosis of 
cancer cells by downregulating COX2 enzyme.16 Bcl-W is 
similar to Bcl-XL both in structure and function. Increased 
expression of Bcl-W contributes to decreased cellular death 
under cytotoxic conditions.23 Commiphora molmol consists 
of sesquiterpene compounds as one of its active ingredients 
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which exhibit their anti-cancer property by downregulating 
Bcl-W along with survivin and heat shock proteins which 
induced DNA fragmentation and G0/G1-phase arrest and 
enhanced the intracellular Ca2+ concentration. Through these 
mechanisms, C. molmol causes downregulation of Bcl-W 
protein and ultimately lead to cellular apoptosis of cancerous 
cells.24 Commiphora wightii promotes cell death in a 
cancerous tissue by reducing the level of Mcl-1 with the help 
of its active components, terpenoids, and guggulsterone. 
Mcl-1 is an anti-apoptotic protein which promotes cell 
survival by interfering with the cellular pathway resulting 
in increased cytochrome c release from mitochondria. The 
cleavage of Mcl-1 leads to apoptosis of the cell, whereas 
its over-expression causes carcinogenesis and metastasis.25 
A1 is an anti-apoptotic protein which prolongs cell survival 
by acting on mitogen-activated protein. A1 overexpression 
has been noticed in malignancies such as acute myeloid 
leukemia, melanoma, and lymphoma.26 Guggulsterone 
present in C. wightii downregulate the expression of anti-
apoptotic proteins in tumor cells including oral cancers and 
liver cancers.27 

Effects of C. molmol and wightii on COVID-19 
disease

COVID-19 disease is a viral infection which involves various 
organs especially upper respiratory tract, kidneys, digestive, 
heart, and nervous system. The infection results in a 
surge of cytokines release such as NF-κB, interleukins (IL), 
leukotrienes (LT-α and LT-β), tumor necrosis factor, and 
granulocyte monocyte colony-stimulating factor.28 NF-κB is 
a pivotal pathway in inflammation and increase in COVID-
19 infection leads to elevated levels of NF-κB. Excessive 
activation of NF-κB pathway leads to increased production 
of cytokines and chemokine, ultimately resulting in cytokine 
release syndrome.29 COVID-19 virus enters the human body 
by binding to its receptors such as angiotensin-converting 
enzyme 2, CD147 and transmembrane serine protease 2. The 
virus further undergo cleavage of glycoprotein in the viral 
envelop to efficiently enter the host body. As a result, p50 
and p65 molecules of NF-κB pathway are released and get 
translocated from the cytoplasm into the nucleus to induce 
transcription of pro-inflammatory proteins in an infected 
cell. This inflammatory condition is further worsened by the 

Figure 1. Association of guggulsterone with COVID-19 through NF-kB. Guggulsterone exhibits its anti-inflammatory activity by reduc-
ing the activation of NF-kB. Guggulsterone reduce NF-kB by blocking inhibitor of nuclear factor (IkB)
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activation of T cells (CD4 and CD8) in response to cytokines.30 
This sequence of events leading to inflammatory state in 
response to cytokines can be prevented by guggulsterone, 
an active component of C. wightii, as shown in Figure 1.31 
In murine cell lines, guggulsterone inhibits the activation of 
pro-inflammatory cytokines such as NF-κB pathway.32 Hence, 
it may contributes as an anti-inflammatory agent in COVID-
19 infection similar to other inflammatory diseases such as 
Crohn’s disease and ulcerative colitis.33 

C. molmol is found beneficial in viral infections such as 
influenza A virus and Newcastle virus. A study conducted in 
2021 on the cell lines of human epithelial carcinoma infected 
with influenza A virus concluded that C. molmol oil exhibit 
anti-viral activity by its most active components, curzerene 
and furanodienone. These components inhibit viral infection 
by inhibiting the replication and adsorption of virus to the 
cell surface.34 The essential oil of C. molmol was tested for 
its anti-viral activity against Newcastle virus. An aliquot of 
0.1 ml of the viral suspension treated with C. molmol extract 
was inoculated in chicken embryos of 9 days old. The results 
showed anti-viral activity in the pure herbal oil as well as 
ethanol herbal oil.35 Hence, C. molmol might be helpful to 
combat viral infection caused by COVID-19 through its anti-
viral property. 

Conclusion
Anti-apoptotic proteins are critical in the survival of viable 
cells, however, their over expression leads to carcinogenesis. 
Commiphora wightii and molmol acts to slow down or even 
completely halt the development and progression of cancer 
formation by modulating anti-apoptotic proteins. Moreover, 
C. wightii and molmol have anti-inflammatory properties 
which reduce the severity of COVID-19 infection through 
NF-κB pathway. 
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