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Abstract
Cancer is an alarming condition whose occurrence has increased dramatically in the last few decades. This, in turn, has increased the
medicinal cost and health care burdens of society. Unfortunately, a lack of effective and safe pharmacological therapy and strategies has
been found to overcome this issue. Now-a-days nose cancer is an alarming health disorder that requires scientific attention to find an
effective and safe pharmacological approach to overcome this serious issue. Currently, various treatments are used for this life threatening
disease. Chinese traditional medicine like ginseng is one of the choices used as an effective and safe therapeutic tool for the treatment
of cancer. Some previously published studies proved that ginseng not only kills the cancer cells but also inhibits the further multiplication
of cancer cells with minimum side effects compared to the rest of treatment therapies. However, the exact mechanism of action behind
ginseng’s ability to kill cancer cells has not been completely explored, there are still many research areas waiting to be studied, such as
molecular pathways involved in the ginseng-derived flavonoids that attack cancer cells. The target of this review is to highlight the
importance of the medicinal effects of ginseng and their flavonoids used in cancer therapy. Another objective of this paper is to attract
the attention of the scientific community, to find out the mechanism of action behind ginseng herbal medicine in order to develop safe
and non-toxic drugs for the cure of nose cancer.
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INTRODUCTION

Cancer is the worldwide fatal health problem. In recent
decades, cancer has become a new field of pharmacology and
clinical research. According to the type of the organ affected
by cancer, there are several kinds of cancer diseases such as
skin cancer, lung cancer, nasal cancer, colon cancer, breast
cancer, etc. The usual kinds of cancer treatments include
surgery, radiation and chemotherapy1,2. According to the
American Cancer Society, seven types of cancer diseases can
affect the paranasal sinuses or the nasal cavity, although
squamous   cell   carcinoma   is   the   most   common   type.
The other examples are Mucoepidermoid carcinoma,
Adenocarcinoma and Adenomyosis. Each rhino cancer has
some unique symptoms, however, these following symptoms
are common in all the types: Headaches, nasal congestion,
odor drops, frequent nasal bleeding, abnormal flu, weight loss
and fatigue3,4. Different tests are used for the diagnosis of
cancer including a physical examination, biopsies, nanoscopy
and an X-ray examination. The specific cause of certain nasal
cancers suggests that some factors make a person a higher
risk of developing nasal cancer5. These risk factors include
persistent exposure to dust pollution, wood dust and cigarette
smoke6. Traditional Chinese medicine (TCM), an important
branch of natural medicine, can play an important role in
clinical treatment7. Although, traditional Chinese medicine has
accumulated a clinical experience framework and given a
large number of successful applications, it has not been widely
accepted in modern Chinese medicine.

Ginseng is a small genus of the family Araliaceous. In this
century, all kinds of Panax have been modulated, such as
Panax ginseng, American ginseng, Asian ginseng and Panax
Notoginseng which are all important herbs used for different
medical conditions. Five thousand years ago, China's Manchu
ginseng was identified as a highly valued medicinal plant8. It
was used to treat serious heart problems and to overcome
weaknesses. Prehistoric literature shows that ginseng was
often considered a high-profile transaction of gold value. The
scientific method of chemical characterization of ginseng
begins with a mixture of saponins when Garrigues is isolated
and named for quinone 1854. Ancient Chinese people used it
for a variety of health benefits, from fatigue to severe heart
problems. "Shen Nong Encyclopedia of Beijing" written about
100 years ago, noted that ginseng inspires ideas and increases
wisdom9. Ginseng contains more than 30 kinds of
ginsenosides, with a variety of physiological and biochemical
effects10,11. Polyacetylene is shown to exhibit anti-tumor
activity in various cancers12 and phenolic compounds feature
antioxidant activities13. The protein was used as radiation

protection with the victims of the atomic bomb attack14. Acidic
polysaccharides with immunosuppressive activity are shown
in mouse model experiments15.

The chemical structure of ginsenoside is the main
pharmacologically active compound in ginseng, which is
recognized by the Tea Group of the University of Tokyo16. Wild
ginseng is naturally grown and harvested anywhere. In recent
years, the product demand has led to wild plant discovery and
harvesting rather than reliance on domestic plants which take
years to reach maturity. Wild ginseng can be either Asian or
American  and  can  be  processed  to  be  red  ginseng.  This
article will discuss the use of ginseng in the treatment of nasal
cancer through the traditional Chinese medicine system
pharmacology.

Traditional Chinese medicines (TCM) as an alternative
therapy: Traditional Chinese medicine has been described as
a natural herbal product for the treatment of different
diseases. More and more researchers have found that these
drugs are being used for short and long-term diseases17. These
drugs are thought to have a wide range of benefits but less
than other treatment options. In the western world, traditional
Chinese medicine (TCM) is used as effective remedies for
different health problems. For example, traditional Chinese
medicine (TCM) has been used for the treatment of cancer18,19.
Nasal cancer is a unique form of cancer. One of the most
commonly used drugs for the treatment of nasal cancer is
ginseng, a slowly growing perennial plant20. The use of
traditional drugs for the treatment of nasal cancer has some
important challenges. On the other hand, the effects of
ginseng herbs are systemic, complex or unexplained, which
has hindered its acceptance as modern Chinese medicine21.
Therefore, the model based on pharmacological actions of
these drugs is based on the theoretical framework of systems
pharmacology and describes ADME/T evaluation. The model
combines knowledge about drug uptake, distribution,
metabolism, excretion and toxicity and describes the
appropriate goals that can provide target predictions. In
addition, these compounds are based on the anticancer
activity of 492 different cancer cell lines7,18. Users can search
for information in the nasal cancer search box by herbal name,
chemical name, target name, CAS number and bioactivity. In
addition, other forms provided by the operator can be found
easily through the method of internal access links such as
herbs and target information. Articles about the data collected
on related topics have been published in various famous
journals22. The choice of research is based on exclusion and
inclusion criteria. The selected research criteria describes the
types of research used for the critical literature review.
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Treatment methods for nasal cancer: After the diagnosis of
nasal cancer, the cancer team will have to develop a method
for cancer treatment after evaluating cancer's concerts and
grouping them. The decision for the patient is based on a
treatment plan that takes into account all options available for
the treatment of nasal cancer23,24. In developing a treatment
plan, this stage of cancer and the age of the patient are taken
into account25,26. A critical review of the literature provides
information on the different methods used to treat nasal
cancer by means of chemotherapeutic agents, radiotherapy,
surgery, palliative care and targeted therapy27. Evidence-based
studies have also shown that goals, benefits and side effects
are associated with different types of cancer so that treatment
decisions can be made by considering all the best fitting
methods.

It is very difficult to assess the best method for a way to
treat nasal cancer because it is a rare form of cancer. Some
studies have explained the benefits and risks associated with
the use of different therapies and highlighted the need for
alternative therapies for nasal cancer28. Chemotherapy is the
most important approach used for the treatment of cancer
disease in the world, however, there are several side effects
which are associated with the use of chemotherapeutic
agents. These are a loss of appetite, mouth sores, hair loss,
nausea, vomiting, low blood count, a negative impact on bone
marrow’s capability to form red blood cells, decreased
immunity and increased exposure to different types of
infections. Once the treatment is stopped, these negative
effects are decreased29. That is why some studies have
highlighted the importance of using alternative therapies to
treat cancer, the use of Chinese medicine is an effective
choice.

Ginseng for prevention and treatment of nose cancer: For
the last few decades, the most common methods used for the
treatment of nose cancer were included early detection,
surgical treatment and gene therapy. However, one strategy
that has been gaining extensive importance in the recent
years is the use of ginseng or Panax ginseng for the treatment
of nose cancer. In the study of cancer treatment, the
effectiveness of the treatment is directly related to the ability
to target cells and the ability to attack cancer cells, as well as
to minimize damage to the number of healthy cells30-33.
Ginseng is not only associated with the treatment of nose
cancer but also prevents the progression of most kinds of
cancer according to several studies conducted on the
treatment of cancer as discussed  above.  Although,  the role
of ginseng has not been assigned to any organ, current

studies have been done to evaluate the drug mechanism, as
well as to target the pharmacological treatment of the rhino
carcinoma system34.

Clinical trials of using this drug to treat different types of
cancer are still under investigation. Chinese ginseng has been
used alone or in combination with other drugs for the
treatment of different sources and types of cancer33-35. With
the raising of awareness and data related to the use of this
alternative approach to cancer treatment, the use of ginseng
with the evaluation mechanism of clinical trials, the role of the
drug has been developed. However, the pharmacokinetics
(distribution, absorption, excretion and metabolism, (ADME)
properties of a drug) and the goal of these products have not
been adequately assessed. As the time passes, the costs of
traditional methods, have become one of the major
complications for the development of anticancer drugs and
their function. The several natural products and their
bioactivity potentially afford an extraordinary resource for new
drug discovery and have been employed in cancer treatment.
The pharmacology system’s targets for multi-scale analysis of
rhino carcinoma (Fig. 1) show the human pathophysiology
(yellow arrow) design of the human body in different scales
and the method system of Pharmacology. Furthermore,
holistic estimation was achieved for each compound. At the
molecular level, the target’s protein of the ingredients is
obtained through computational estimates and literature. At
the cellular level, anticancer activities of these compounds
based on cancer cell lines were obtained from the literature.
After all recording cell lines to a primary organ or tissue
locations, the therapeutic effects of each compound were
emergent at the organ or tissue level. Nose cancer consists of
six major parts of data: (1) Targets with action mode for
ingredients,   (2)   Anti-cancer   ingredients   for   each   herb,
(3) Anti-cancer herbs, (4) anticancer activities for ingredients
based on cancer cell lines, (5) primary sites  (organ  or tissue)
of cell lines and (6) pharmacokinetic properties (ADME) of
ingredients (Fig. 1).

Bioactive compounds of ginseng used for the treatment of
nose cancer: The various bioactive compounds of ginseng
that can be used for the treatment of cancer include
ginsenosides from ginseng compounds (Fig. 2). There are
nearly 150 kinds of ginseng saponins, which are separated
from  the  flower  head,  flowers,  roots,  fruits  and  leaves36.
Several research studies are now targeting ginsenosides
because these are considered as the active part that is
associated   with   the   efficacy   of   ginseng.   Ginsenoside,
which    has    therapeutic    activity,    can    be    used    for    the
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Fig. 1: Multi-scale analyses in nose cancer with a schematic illustration of different scales of organization involved in human
pathophysiology

Fig. 2: Different forms of therapeutically active ginsenosides

treatment  of  various   cancers,  including  rhino  carcinoma.
Ginsenosides  are  absorbed  and  metabolized  by  acid
hydrolysis and the gastrointestinal tract under bacterial
hydrolysis37.   After   the   metabolism,   these   are   converted
into  the  other  forms  of  ginsenosides  that  are  more

bioactive  and  bioavailable.  The  drying  and  steaming  are
also  used  to  convert  less  active  ginsenosides  into  more
active forms. These ginsenosides play a key role in targeting
cancer cells in the nasal cavity and kill the abnormal growth of
cells38,39.

13

 
 

 

ADME 

Nose cancer disease is constructed based on system pharmacology 

Nose 

Cancer cell lines 

Anti-cancer ingredients Ginseng herb 

Targets 

Whole body level               Organ-tissue level         Cell level           Molecule level 

Drug effect on targets 



Int. J. Pharmacol., 15 (1): 10-18, 2019

Fig. 3: A model of the mechanism of action of ginseng for addition and subtraction theory of TCM

Targets of ginseng: In the case of chronic inflammation, the
expression of tumor genes is controlled by cytokines that
affect the type of reactive oxygen species, causing DNA
damage, disruption of DNA damage pathways, the
proliferation of DNA, apoptosis and angiogenesis40. Moreover,
the chronic inflammation is also associated with the
suppression of the immune system thus increasing the risks of
causing cancer. Therefore, the current strategies with ginseng
have been applied to target the chronic inflammation. This is
the major reason for the composition of ginseng and its
treatment of nasal cancer as it can induce the prevention and
treatment with a long-term effect41,42. However, the evaluation
of the molecular pathways and related cancer and the
application of these therapeutic agents in the treatment of
cancer still needs investigation. To sum up, the therapeutic
changes in nasopharyngeal cancer appear to be mainly  due
to the specific stabilizer drug application with different
pharmacological effects.

The above results provide a new understanding of the
efficacy of traditional Chinese medicine treatment. The dosing
of herbal medicine may be by two methods: (1) The initial
formula takes charge of the basic therapeutic effects through
intensively targeting the dysfunction of the complete body
and (2) Compounds in stabilizer herbs support or assist roles
to the initial formula shown in Fig. 3.

System pharmacology of ginsenoside and ginseng: The
therapeutic benefits of ginseng have been extensively studied,
ginsenosides which are an active component of ginseng, are
involved in the regulation of various physiological functions43.
The actions of many organisms make ginsenosides imperative
for the development of a new source system. However, the
low bioavailability of ginsenoside is one of the greatest
challenges that need to be overcome in order to improve its
use in medical facilities. Ginseng is usually the three terpene
saponin, mostly composed of the most ginseng sugar
fragments  in  the  four-ring  structure  of  17  carbon  atoms
(such as sugar, glucose, rhamnose and xylose) and the
attachment positions of these sugars are C-3 and C-2044,45. The
term "g” for ginsenosides is "Rx". In this term, "R" is used to
represent the roots and "x" is used to represent the
alphabetical order of the polarity of the chromatogram, for
example, Ra is considered to be the minimum polarity and Rb
has a polarity that is greater than Ra46. The identification of the
30 ginsenosides is still carried out and these are divided into
two groups, (S)-protopanaxadiol (PPD) groups and the
components of this group are (Rb1, Rb2, Rb3, Rc, Rd3, Rh2,
Rs1,  Re,  Rf,  Rg1,  Rg2,  Rh).  The  point  of  the  difference
between PPT and PPV is the position of the carboxyl group47.
The identified rare components include pentacyclic Olean
saponins     ginsenoside     and     saponins     ocotillos     F11
(24-R-dummy ginsenoside)39.
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The quality and composition of ginsenosides are affected
by several factors, such as species, age and plant parts, crop
production methods, harvest season and conservation
methods. For example, ginseng ginsenoside Rf and the unique
beauty of American ginseng (F11) is the exclusive composition
of American ginseng48,49. The total content of saponins and the
therapeutic effect of ginseng on cancer depends on the age
of ginseng- 6 years old. Red ginseng is considered to be a
more effective drug for cancer treatment. It is made from dried
or steamed ginseng40,43,50. For example, ginseng root air drying
is an effective way to form red ginseng by steam, thus
improving the therapeutic effect. The increase in the
medicinal value of ginseng is the cause of these ginsenosides
for the treatment of tumors and nasal cancer or other areas51.
The butanol resolvable fraction of ginseng is achieved by the
formulation of KG-135and the prime antitumor ginsenosides.

Bioavailability of ginsenosides: In the human body, research
on how the absorption and transport of ginsenosides occur is
still elusive. In this method, the energy and sodium-dependent
transport of ginsenoside is considered to be complex and the
actual mechanism is still unknown44,52,53. An important area of
discussion is the effect of ginsenosides on bioavailability and
uptake. The bioavailability of ginseng is low and some
experiments are under way to assess the bioavailability of
ginsenosides54. Experimental studies have confirmed that the
combination of epinephrine and ginsenosides is an effective
method for improving bioavailability and therapeutic benefits,
with the use of ginseng for the treatment of nose and other
cancers.

Multidrug resistance studies have been described as
major barriers associated with the treatment of different types
of cancer52-55. This glycoprotein reduces the efficacy of
different therapies because it is resistant to the therapeutic
effect of the drug. This method is used for cancer
chemotherapy because ginsenoside Rg3 effectively blocks
drug efflux and action and the associated mechanism is the
activity of P-glycoprotein, resulting in a decrease in cell
membrane mobility and inhibition of activity56. Those
mechanism and benefits are associated with this approach,
cancer chemotherapy is used to provide effective support in
the treatment57. In addition to the known mechanism of
ginseng treatment of cancer, some of the ingredients in red
ginseng such as Rg3, Rg5 and Rh2 are thought to be effective
in inhibiting cancer and can produce synergistic effects for the
treatment of nasal cancer58. Thus, it is believed that the heat
treated red is more effective than normal ginseng and is
therefore effective for the prevention and treatment of
different  types  of  cancer,  including  nasal  cancer59.  Another

focus of this study is that ginsenoside is a non-organ-specific
cancer clinical trial and therefore needs to describe the
efficacy of this drug in the treatment of nasal cancer60,61. There
is also a need for clinical trials to determine the
pharmacological mechanisms involved in the role of these
drugs in the prevention of cancer.

Other active components
Panaxatriol: These are steroids compound that is found in
ginseng and are similar to the anabolic steroids present in the
human body. This is a safe alternative to being used by
athletes instead of using synthetic steroids.

Germanium: This is another active compound that is used for
strong hydrogenating impact on different body organs and
especially on the liver. The smell of ginseng and the presence
of sufficient TCM to determine the quality and effectiveness of
the constituents.

Polyacetylene: This is a non-steroid compound that boosts
the immune system, is used for preventing thrombosis and
inhibiting lipid peroxidation.

Phenolic compounds: Different phenolic compounds are
considered as active compounds that are anti-aging and
antioxidant.

Acidic  polysaccharide:  These  are  well-known  because  of
anti-aging effects and beneficial for reducing the side effects
of certain anticancer drugs, immune system and preventing
hyperlipidemia.

Insulin analogue: This compound is active and lowers the
blood-sugar level. As a result, ginseng plants are being studied
to develop antidiabetic drugs.

Ginseng is a novel herbal medicine for treatment of cancer:
As an incomplete antagonistic of different steroid receptors,
ginsenoside is a vital public asset that has been made into a
new model that may replace the steroid in this procedure to
reduce adverse reactions62. The bioavailability of ginsenosides
and their metabolites may be low and most of these mixtures
cannot reach the organic backbone63. In addition, this review
highlighted the key role of how ginsenoside changes its
application in the mammalian skeleton for the most significant
impact, in this way speeding up the treatment. This process
will contribute to the expansion of ginsenoside54 and will
continue to promote ginseng to improve the possibility of
clinical application of ginseng43.  It  is  generally  believed  that
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the useful merit of ginseng is ginsenoside, the dynamic parts
of ginseng have a great contribution to the adjustment of
different physiological ability. Many life forms of activity make
ginsenosides the basis for improving another source
framework64,65. The low bioavailability of ginsenosides is one
of the worst difficulties to overcome, keeping in mind the
ultimate goal of increasing its medicinal use.

A review of the different studies associated with the use
of ginseng in the treatment of nasal cancer suggests that this
traditional Chinese medicine is not only effective in the
treatment of nasal cancer but also has an important
therapeutic effect on the treatment of cancer in general61-66.
However,  pharmacological  systems,  methods  and
mechanisms require further investigation. Red ginseng is
thought to be more effective than other forms of treatment,
so clinical trials should also compare these two types of
benefits44 to solve the problems which are associated with the
systemic pharmacological and mechanical effects of ginseng
and its active ingredients and to open a new treatment door
for the treatment of nasal cancer.

CONCLUSION

The oncologist and clinical researchers have suggested
the use of a multi-targeted therapy in which the
chemotherapeutic agent, as well as traditional Chinese
medicine such as ginseng, is used for the treatment of nose
cancer disease. Even though there are many pharmacological,
therapeutic and safety advantages with both of the two
therapies, Chinese traditional medicine is not considered a
mainstream drug for the treatment of cancer. Ginseng is an
effective traditional medicine that consists of several active
ingredients that can cure nose cancer. Despite the many
benefits associated with the use of ginseng in the treatment
of nasal cancer, the systemic pharmacological effects and
targets of the drug remain unclear. In the future, the
pharmacology of the system is likely to assess the overall
mechanism of the use of these drugs with the help of
pharmacological and pharmacokinetic tools. Further studies
on the pharmacological system associated with the use of
ginseng in the treatment of cancer require further clinical
trials.
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