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ABSTRACT 

In 2020, the World Health Organization officially designated Coronavirus Disease 2019 (COVID-19) to be global pandemic. Response of immune to 
SARS-CoV-2 infection includes a hyper-inflammatory state. Saussurea lappa is a medical plant known in several traditional medical systems, such as 
Persian and Indian medicine. S. lappa has anticancer, antiviral, antirheumatic, anti-inflammatory, and hepatoprotective properties as clinically 
demonstrated. The purpose of this article to analyze the content of chemical compounds and possible pharmacological activities to fight COVID-19. 
As primary data sources for this study, researchers looked at articles about the possibility of Saussurea lappa as an alternative in the treatment of 
COVID-19. Data were gathered online through various academic papers published from 2012 to 2022 derived from the PubMed and Google Scholar 
databases.  

One of the components of Saussurea lappa is myrcene which might act on ACE receptors. SARS-CoV-2 enters cells via endocytosis after binding to 
the ACE2 receptor. The anti-inflammatory properties of Saussurea lappa can be used to treat COVID-19 by reducing inflammatory cytokinins (TNF-
α, IL-1β). Further study and clinical trials are needed to prove the effectiveness of Saussurea lappa against COVID-19 patients. Saussurea lappa has a 
important role in treating COVID-19 based on the effects of active phytochemical compounds that have anti-inflammatory activity, antioxidant, 
immunomodulator, antcancer, antihepatotoxic, and antihipertension. The Qust al Hindi has not yet been a final drug for the treatment of COVID-19 
for it must go through clinical trials on COVID-19 patients directly. 
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INTRODUCTION  

In 2020, World Health Organization (WHO) officially declared 
Coronavirus Disease 2019 (COVID-19) as a global pandemic. The 
first case found in Indonesia was 2 people confirmed by COVID-19, 
dated March 2nd, 2020 [1]. Coronavirus Disease 2019 (COVID-19) is 
an illness caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2). This has led to the current pandemic and is a global 
health emergency [2]. Immune response to SARS-CoV-2 comprises 
hyperinflammation, similar to the observed lymphohistiocytosis 
hemophagocytic where the increasing concentration of active C 
protein, ferritin, and interleukin-6 occurs [3]. 

Recently, none of the breakthroughs for antivirus vaccine and 
therapeutic drugs exists for COVID-19 treatment. Along with a 
defense strategy, continuous treatment is mainly focused on 
symptomatic and respiration support in line with diagnosis. Severe 
pneumonia atypical is the main cause of death in infected patients. 
Typically, the infected patients have mild infection symptoms of 
upper respiratory, having similarity to common flu attacks. 
Prognosis referring to the most common symptom of COVID-19 
comprises fever (88-98%), congested upper respiratory, dried 
cough, fatigue, sore throat, asphyxiate, diarrhea, myalgia, and 
digestion disorders [4].  

Coronavirus is a big family virus that can cause disease in animals or 
humans. The latest coronavirus identified to cause coronavirus 
disease is COVID-19. COVID-19 is an infectious disease caused by a 
recently discovered coronavirus. The viruses and disease were not 
known until the 2019 plague outbreak in Wuhan, China [5, 6]. 

COVID-19 triggers a response to immune inflammation. Release 
cytokines inflammation in COVID-19 cases causes storm cytokines and 
dysregulation of the immune system, producing syndrome disturbance 
respiration I and failure multiorgan [7]. Dietary supplements and herbs 
modulate function immunity and control adaptive and default immunity 
in a multidirectional manner [8]. The antivirus properties of dietary 
supplements and herbs have been attributed to various strains of viruses 

such as human immunodeficiency virus, hepatitis B and C viruses, 
herpes simplex virus, influenza virus, and earlier coronaviruses such as 
SARS and MERS [9]. 

There were many causes of COVID-19. Some causing factors were 
virus infection and immunity levels, such as increasing 
inflammation, cytokine content, and antibody production. Immune 
response to Sars-Cov2 infection was a hyperinflammation condition 
[10]. According to a study previously, herbal medicine was 
considered as the wrong one approach alternative for COVID-19 
treatment. In China, the Commission Health National has state 
combined herbal medicine with Western medicine as a treatment for 
COVID-19 and has Secrete many guidelines about therapy related to 
herbal medicine [11]. Moment this; some clinical proof reports affect 
positive herb for COVID-19 treatment [12, 13]. Some people don't 
generally use herbal plants as treatment; however, at the moment 
many people are using herbs as herb or herbal concoction together 
with Covid-19 virus emergency [14]. Along with walking time, society 
could easily find herb without a recipe proven doctor effective against 
SARS CoV-2 [15]. 

Characteristically, Saussure lappa (syn Saussurea costus) is a straight 
and firm-stem herb with a height of 1-2 m. The roots are sturdy by 
60 cm in size and have a typical and strong fragrance. A crossing 
slice shows the periderm, where phloem and xylem are seen. Its 
stem is firm and fibrous; the leaf has stalked and is 1 m in length. Its 
flower is dark bluish-purple to black. The flower head does not have 
a stalk, hard and rounded shape with a diameter of 3-5 cm. The 
length of the fruit is around 3 mm, curved, cupped, and condensed 
[16]. Saussurea lappa (costus) or more known by qust hindi is a 
medical plant popularly known in some traditional medication 
systems, such as Persia and India [17]. Saussurea lappa is the costus 
plant of the Compositae family. This plant is spotted in the 
Himalayas region, and its roots are largely used for various diseases 
due to its wider efficacy. Saussurea lappa is a native plant to India, 
Pakistan and China, where it grows in the Himalaya region at 2500-
3500 m altitude [18]. Costus may play an important role in 
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treatment of COVID-19 as it can be used to treat fever, nausea, 
cough, and bronchial asthma. Besides that, sour oleate in costus Act as 
bronchodilator, and camphene, inulin, alpha-phellandrene, 
caryophyllene, and sour hexanoate as function expectorant. Besides that, 
costus have a number of substance blocker complement and effect 
immunomodulator on release cytokines, both of which could help in 
treating marked disease with existence marker inflammation [2, 19]. Use 
costus during pandemic in the community increased significantly. That 
being said, the number of patients treated for COVID-19 at home was 
significantly lower among user compared with non-users (22% vs. 34%; 
p = 0.0095), although not on significant level if other variable regulation 
[20]. Qusthul hindi is not a definitive drug for the treatment of Covid-19 
patients, but it is a recommendation for additional supplements or 
prevention and early treatment for Covid-19 patients [21]. 

Costus (S. lappa) is known mostly in prophetic medicine as well as in 
Ayurveda, Unani, and Siddha. This plant contains phytochemicals from 
various classes of chemicals, such as alkaloids, glycosides, coumarins, 
flavonoids, phenols, quinones, steroids, tannins, and terpenoids. 
Costus has many pharmacological effects, including anticancer, 
antiinflammatory [22], immunomodulatory, CNS depressants, and 
antimicrobial [23, 24], anti-fungal [25], anti-diabetic [26], 
antihelmintic [27], anti-tumor [25], anti-ulcer [28], immunostimulant 
[29], and anti-hepatotoxic [30]. It is traditionally used to treat 
pneumonia, coughs, colds, ulcers, and also rheumatism [31]. 

Based on previous research (table 1) it had been explained some 
pharmacology effects of this plant, such as anti-inflammation, anti-
virus, anti-oxidant, immunomodulator, immunostimulant, 
hepatoprotective, antihipertension, etc. 

 

Table 1: Research related to the Saussurea lappa in the treatment of covid-19 

No. References Pharmacology target Research 
1 [4] Antiviral activities Saussurea lappa is used for anti-virus. The phytochemical substances isolated from 

this plant are costunolide, isodihydrocostunolide, chloropicrin, etc. 
2 [10, 63] Anti-anxiolytic and antidepressant There are many causes of Covid-19, such as virus infection, immune system level, 

declining inflammation, cytokine concentration, and antibody production. The 
immune response to Covid-19 infection is hyperinflammation. 

3 [16, 20] Anti-inflammation, anti-ulcer, anti-
cancer, and hepatoprotective 

The ability of Saussurea costus in its activity is anti-inflammation, anti-ulcer, anti-
cancer, and hepatoprotective  

4 [19] Immunomodulator effect Saussurea costus plant can be the treatment for Covid-19 and cure. There are many 
bioactive phytochemical molecules, having some characteristics, such as antiseptic, 
anti-bacterial, anti-fungal, anti-virus, ant-inflammation, anti-oxidant, anti-lipid 
peroxidase, immunostimulant, immunomodulation, analgesic, a bronchodilator, 
hepatoprotective, and anti-hepatotoxic. 

5 [20] Bronchodilator, expectorant Covid-19 triggers inflammation response. The use of herbal medicines to fight against 
Sars-Cov2 aims for anti-virus, anti-inflammation, anti-oxidant, and preventive 
measures. Costus has some inhibiting complement substances and immunomodulator 
effects in cytokine releasing that can aid in curing diseases marked by inflammation. 

6 [21] Respiratory system disorder, throat 
issue, lungs inflammation, and fever  

Qusthul hindi is not a final drug for Covid-19 infection, but it is a recommendation for 
additional supplements or prevention and early treatment for Covid-19 patients. 

7 [32] Anti-inflammation, anti-Alzheimer, 
anti-diabetic 

Ethnopharmacology of roots and leaves from Saussurea lappa is used in traditional 
medication, such as throat infections, cough, and asthma. Saussurea lappa is reported 
as anti-microbe, larvicide, anti-oxidant, anti-hepatotoxic, anti-inflammation, anti-
cancer, anti-ulcerous, anti-convulsant, anti-diabetic, and anti-Alzheimer. 

8 [34] Anti-inflammation, Sesquiterpene effect isolated from Saussurea lappa in inhibiting TNF-α secretion, in 
which the main component is costunolide, showing activity of TNF-α inhibiting. 

9 [37] Anti-inflammatory, 
immunomodulator, antidote, 
antiseptic, disinfectant expectorant 

Unani drug to Covid-19 has antioxidant, anti-virus, immunomodulator, anti-parasite 
effect, antiseptic, antidote, and expectorant. Saussurea lappa acts in pharmacologic 
activities, such as hepatoprotective, anti-inflammation, immunomodulator, antidote, 
antiseptic, disinfectant, and expectorant. 

10 [38] Cellular immune response, such as 
Th2, Th17, and NK cells, and humoral 
immune response, such as TGF-β, IL-
17A, sigA, IL-4, IL-4, B-def, and IgG. 

The component of Saussurea costus, which is myrcene, can work in the ACE receptor. 
Sars-Cov2 enters cells via endocytosis after attaching to the ACE2 receptor. If 
myrcene functions as an epitope, it will result in an antibody attaching to the ACE2. 
Then, Sars Cov2 cannot enter cells via endocytosis after attributing. 

11 [39] Oxidative stress, inflammation, and 
apoptosis 

Saussurea lappa has a tremendous protective effect via its activity of anti-
inflammation, anti-apoptosis, and anti-oxidant, so it can be a better candidate as a 
natural anti-oxidant to deal with the side effects of dangerous glucocorticoids. 

12 [44] Hepatoprotective, hypoglycemic, 
antidiabetic, anti-inflammatory, 
antiviral, and antifungal effects 

Saussurea lappa plant contains active substances, such as saussurine, and costunolide 
lactone, and the pharmacology activity of this plant reportedly has hepatoprotective 
effects, hypoglycemic, anti-diabetic, anti-inflammation, anti-virus, and anti-fungal. 

13 [51] Anticancer, antiulcer, 
hepatoprotective, anti-viral, 
anticonvulsant, antiarthritic, 
Activities 

Saussurea lappa has some activities of anti-cancer, anti-ulcer, hepatoprotective anti-
virus, anti-convulsant, and anti-rheumatic. The actively biological substances are 
lactone cynaropicrin, dehydrocostus, germacrene, and lappadilactone. 

14 [51] Anti-cancer, inflammation, ulcer, 
virus infection, and microbe  

Costunolide is an active lactone sesquiterpene isolated from the Saussurea lappa plant 
pharmacologically. It has characteristics as a treatment for cancer, inflammation, 
ulcer, skin, virus and microbe infection, etc. 

15 [51, 52] Anticancer, anti-inflammatory, 
anti-hepatotoxic, anti-viral, 

The phytochemical of Saussurea lappa is sesquiterpenes, flavonoid, lignan, phytosterol 
alkaloid, terpenes, and anthraquinones. The pharmacology of Saussurea lappa is anti-
cancer, anti-inflammation, gastroprotective and gastric, anti-hepatotoxic, anti-ulcer 
and colagegic, anti-virus, anti-microbe, and anticonvulsant. 

16  [72] Cough and asphyxiate Patients contaminated by Covid-19 were negative and the patient stated during the 
interview that “qutshul hindi is wood from the southern Arabia and India. After drinking 
it (Qutshul Hindi), cough and asphyxiate are lessen, and I can talk fluently up now” 

17 [73] Anti-arthritic, immune and 
antioxidant response 

Extract of Saussurea lappa has an anti-rheumatic activity that is beneficial and 
improves immune response and anti-oxidant from monoarthritis, induced by 
adjuvant in mice.  
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Anti-inflammation  

The anti-inflammatory nature of a drug could be used to cure 
COVID-19. Also, the decline of inflammation cytokinin (TNF-α, IL-1β) 
would be effective in treatment. Costunolide had an inhibiting effect 
in the expression of IL-1β gen, and a different lactone had an anti-
inflammation effect [16]. Particularly, Saussurea lappa had those 
substances, so that it could be COVID-19 medication, and further 
research of the clinical test was expectedly to be conducted to prove 
the efficacy of S. lappa in COVID-19 patients. Covid-19 triggers 
inflammation response. The use of herbal medicines to fight against 
Sars-Cov2 aims for anti-virus, anti-inflammation, anti-oxidant, and 
preventive measures. Costus has some inhibiting complement 
substances effects in cytokine releasing that can aid in curing 
diseases marked by inflammation [20]. There are many causes of 
Covid-19, such as virus infection, immune system level, declining 
inflammation, cytokine concentration, and antibody production. The 
immune response to Covid-19 infection is hyperinflammation [10, 
63]. Ethnopharmacology of roots and leaves from Saussurea lappa is 
used in traditional medication, such as throat infections, cough, and 
asthma. Saussurea lappa is reported as anti-inflammation [32]. Some 
active substances of Saussurea lappa, such as ethanol, costunolide, 
dehydrocostus lactone, etc., had an anti-inflammatory role, which 
also took a role in the growth of the SARS-CoV-2 virus. 

Saussurea lappa under a dosage of 50-200 mg/kg was found for acute 
and chronic inflammation as induced in mice. This extract described a 
sufficiently large value for the activity of anti-inflammation via feet 
endemic induced by carrageenan and peritonitis animal model showing 
antiinflammation effect [33]. An active compound of costunolide was 
known for its antiinflammation effect. Costunolide compound inhibit 
interleukin 1b (1L-1b) protein and mRNA expression LPS-stimulated 
RAW 264.7 cells. Additionally, it suppressed transcription activity of AP-
1 confirmed by electrophoresis mobility shifting test (EMSA) and 
inhibited mitogen-activated protein kinase phosphorylase (MAPK), 
which comprised of specific inhibitors, such as SAPK/JNK and p38 MAP 
kinase. Based on these activities, the mechanism of anti-inflammation 
activity from costunolide was proven [21]. Saussurea lappa had some 
complementary inhibitor substance and immunomodulatory effect in 
cytokine releasing, where both could aid in curing disease shown by 
inflammation marker [19]. Dehydrocostus lactone for osteoblast 
oxidative damage was observed and it showed a sufficiently large 
increase in the growth of osteoblast and hydrogen peroxide. In the 
dosage of 0.4-2 g/ml, calcium deposition, collagen, and alkaline 
phosphatase increased. The results showed that dehydrocostus lactone 
has the potency to fight osteoblast oxidative damage [20]. Sesquiterpene 
effect isolated from Saussurea lappa in inhibiting TNF-α secretion, in 
which the main component is costunolide, showing activity of TNF-α 
inhibiting [34].  

Anti-virus/microbe 

Saussurea lappa is used for anti-virus. The phytochemical substances 
isolated from this plant are costunolide, isodihydrocostunolide, 
chloropicrin, etc. In addition, Saussurea lappa has antimicrobial 
activity against Gram-positive and Gram-negative bacteria [4, 35]. 
Using North Blotting and human in vivo detection dose-dependent 
(IC50 value were 1.0 and 2.0 mmol assays, two substances of 
costunolide and dehydrocostus lactone, inhibited Hepatitis B surface 
antigen (HBsAg) was expressed in the liver cancer a HepA2 cell line 
derived from HepG2 cells. Bsed on observation, it was demonstrated 
that the tested substances showed significant HBV acitivity [36, 67]. 

The ethanol extract was known for anti-microbe activity by using S. 
mutan. The results displayed that the extract (higher than a dosage 
of 0.5–4 mg/ml) has a significant result (p<0.05) in suspending 
growth, acid production, and insoluble glucan formation. Also, it 
decreases the compliance of S. mutan in the synthesis test of soluble 
glucan for 2-4 mg/ml significantly [37]. 

In addition, ethanol extract of Saussurea lappa was also determined 
to in vitro study of anti-bacterial using five different strains derived 
from Helicobacter pylori. Under 40 g/ml dosage, it showed a higher 
third minimal inhibitory concentration as tested with other plant 
samples. The research also revealed that the antibacterial effect of 
plants is caused by the existing atsiri oil [38]. 

Anti-oxidant 

Saussurea lappa has a tremendous protective effect via its activity of 
anti-oxidant, so it can be a better candidate as a natural anti-oxidant 
to deal with the side effects of dangerous glucocorticoids [39]. 
Flavonoid and unani drug to Covid-19 has antioxidant [37]. The 
content of total phenolic and flavonoid from n-butanol fraction of S. 
lappa was 44.43 μg gallic acid equivalent to (GAE)/g extract and 
92.15 μg quercetin equivalent to (QE)/g extract which were 
determined by the Folin-Ciocalteu colorimetric method and 
aluminum nitrate, respectively, were higher than other solvent 
fractionation. The n-butanol fraction of S. lappa (1.000 ppm) showed 
the strongest inhibition potential on the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical and the reducing power was 92.98% 
and 0.38, respectively. Thus, it shows that S. lappa plants may help 
prevent antioxidant stress [40]. 

The antioxidant activity test of the extract was calculated as the 
percentage of peroxidation inhibition in the linoleic acid system 
[41]. The percentage inhibition of linoleic acid oxidation by water 
extracts of Saussurea lappa, were found to be moderate, ranging 
from 53-72.4%. This is related to the high content of phenolic 
compounds in this extract [42, 71]. Costus water extract has 
phenolic compounds (80 mg gG1 dry weight) than cidir (62 mg gG1 
dry weight), and has significant and anti-scavenging effect [43]. 

Saussurea lappa is also known to contain phytochemical compounds 
such as costunolide, dehydrocostus lactone, caustic, palmitic, linoleic 
acid, sitosterol, cyclocostunolide, allantolactone, cyclocostunolide, 
isoalantolactone. The compounds have antidiabetic, antioxidant, 
anti-inflammatory and antimicrobial activity [44]. Water extract of 
costus is richer with compound phenolic which has an antioxidant 
and enhancement effect on bacteria probiotics cidir (Ziziphus spina-
christi L.) real [34]. In addition, antioxidant activity can also prevent 
or treat COVID-19, oxidative mechanisms play a key role in the 
pathogenesis of almost all human diseases, and consequently 
antioxidants share a broad range of protective effects [45]. The 
mechanism of antioxidant activity is through ways to counteract the 
action of oxidants by scavenging reactive oxygen species (ROS) and 
by inhibiting enzymes that produce oxidants. Overproduction of ROS 
and deficiency of antioxidant systems play a major role in the 
incidence, progression and severity of COVID-19 [46, 66].  

Oxidative stress is actively involved in the initiation and response 
mechanisms of viral respiratory infections to homeostatic system. 
Therefore, it is important to stop systemic inflammation to quench 
the cytokine storm caused by reactive oxygen species production. 
Antioxidants such as vitamin C, melatonin, quercetin, glutathione, 
astaxanthin, polyphenols, fat-soluble vitamins, and polyunsaturated 
fatty acids have been used in experimental and clinical studies for 
influenza, pneumonia, and other respiratory disorders get confirmed. 
The use of antioxidant is justifiable and will likely increase their 
effectiveness against the new coronavirus [47]. Saussurea lappa plants 
have several compounds that have pharmacological effects including 
anti-oxidant effects. It is expected that consuming Saussurea lappa 
plants can increase antioxidants in the body so that they can prevent 
or deal with the spread of COVID-19. 

Anti-hepatotoxic 

Saussurea lappa plant contains active substances, such as saussurine, 
and costunolide lactone, and the pharmacology activity of this plant 
has reportedly hepatoprotective effects, anti-inflammation, anti-
virus [44]. Soggy extract and roots methanol of Saussurea lappa 
were tested for a hepatotoxic activity to D-galactosamine (D-GalN) 
and hepatitis, induced by lipopolysaccharide (LPS) in mice. Further, 
the pre-treatment of mice with different SL dosages caused an 
increase in creatinine plasma content by a means of depending on 
dosage and the extent of AST and ALT. Meanwhile, the post-
treatment resulted in limited growth of liver breakdown, induced by 
DgalN and LPS. The study showed that root extract works better in 
fighting against hepatotoxic activity [34]. 

Constunolide and dehydrocostus lactone (isolated from Sausserea 
lappa) had fewer effects on the cell's life cycle. However, they 
depicted a delaying effect on human hepatoma Hep3B cells and the 
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expression of antigen on the surface of hepatitis B (HbA1g). The 
substance was proven to interrupt HbsAg by Hep3b cell. The 
research showed that costunolide and dehydrocostus lactone have 
potential to be develop as anti-HBV drugs in the future. 

Immunomodulator 

Saussurea costus plant can be the treatment for Covid-19 and cure. 
There are many bioactive phytochemical molecules, having some 
characteristics, such as immunostimulant and immunomodulation 
[19]. Extract plant S. lappa not only as anti-inflammatory and 
antioxidant but have a number of compound other like costunolide 
and dehydrocostus lactone which is as immumodulators, which act 
as blocker activity murder cytotoxic T lymphocytes. Use 
immunomodulators for increase immunity or power. Found that 
SARS-CoV-2 sufferers experience drop amount T or lymphocytes 
lymphopenia [48]. 

Compound costunolide and dehydrocostus lactone Sausserea lappa 
Act as blocker activity murder from cytotoxic T lymphocytes (CTL), 
via prevention enhancement phosphorylation tyrosine, costunolide 
hinder activity CTL assassination as response to binding cross 
receptors T cells as blocker function CTL assassination and 
induction molecule intracellular adhesion-1, dedydrocostus lactone 
from plant Sausserea lappa and guaianolide other checked for 
connection activity structure [49]. Confirmed that part guaianolide 
show effect sufficient inhibition big to induction molecule adhesion 
between cells-1 and kill function from CTL [50, 62]. 

Anti-cancer 

The phytochemical of Saussurea lappa is sesquiterpenes, flavonoid, 
lignan, phytosterol alkaloid, terpenes, and anthraquinones. The 
pharmacology of Saussurea lappa is anti-cancer. Active 
components of Saussurea lappa are phenol and flavonoid. The use 
is for anti-cancer, hepatoprotective, anti-inflammation, and 
anticonvulsant [51]. Sesquiterpene lactone was tested to observe 
anticancer activity in a non-small cell lung cancer cell lines such as 
A549, NCI-H460, and NCI-H520. DHE-induced apoptosis and A549 
and NCIH460 suspension cell lines and their activity hav been 
demonstrated by in vitro and in vivo methods [52]. The gastric 
cancer activity of the ethanolic extract was analyzed. Studies 
conducted on AGS gastric cancer cells and their treatment 
hypothesized that dose (80 g/ml) and time (48 h)-related 
apoptosis have been shown to cure gastric cancer in combination 
with conventional chemotherapy [32]. 

Hexane extract of Sausserea lappa was observed to chemo 
prevention measures in autonomous androgen prostate cancer and 
apoptosis induction in DU145 cells. This study showed that 
dehydrocostus lactone isolated with hexane extract of Sausserea 

lappa induces apoptosis in the cell line of human autonomous 
androgen prostate cancer in DU145 and inhibits cell growth [53]. 

Costunolide was sesquiterpene lactone isolated from Sausserea 
lappa. Also, it had a carcinogenesis effect by gen reporter test, and it 
was convinced by tumor-supporting phorbol ester 12-
Otetradecanoylphorbol-13-acetate at the cell level. Then, the activity 
of synthase oxide nitrate was reinforced by tumor-promoting 
phorbol ester 12-O-tetradecanoylphorbol-13-acetate, consecutively 
repressed by costunolide with an IC50 value of 2 mmol/l [54]. 

Anti-hypertensive 

The component of Saussurea costus, which is myrcene, can work in 
the ACE receptor. Sars-Cov2 enters cells via endocytosis after 
attaching to the ACE2 receptor. If myrcene functions as an epitope, it 
will result in an antibody attaching to the ACE2. Then, Sars Cov2 
cannot enter cells via endocytosis after attributing. One of the 
components from Saussurea lappa was myrcene which could work 
in the angiotensin-converting enzyme 2 (ACE2) receptor. The 
angiotensin-converting enzyme 2 (ACE2) is an enzyme attaching to 
the outer cell surface (membrane) in some organs, such as the lungs, 
arteria, heart, kidneys, and duodenum. ACE2 worked to catalyze 
angiotensin II (a peptide vasoconstrictor) changes into angiotensin 
1-7 (a vasodilator). ACE2 fights enzyme activity of the angiotensin-
converting enzyme (ACE) by reducing the total of angiotensin-II and 
increasing angiotensin [38]. Sars-CoV2 entered the cell by 
endocytosis, after attaching to the ACE2 receptor. It was proven by 
the ease of the Covid-19 virus spreading globally and causing a 
pandemic than SARS-CoV. The existence of over-expression of ACE2 
in humans would increase the severity of the infectious disease of 
Covid-19. If myrcene functioned as an epitope, it would produce an 
antibody attaching to ACE2, so Sars-CoV2 could not penetrate the 
cell through endocytosis after affixing [55, 19]. Besides myrcene 
substance, other substances contained by S. lappa were magnolialide 
that had, based on the comparison of a binding energy value, a lower 
value and stable interaction than other substances, so it had the best 
ability to obstruct the attaching of S-RBD with ACE2 and take a role 
as anti-virus SARS-CoV-2 [56, 65]. 

A number of studies previously has confirmed that compound-
experienced bioactive agents could treat or deal with novel SARS-
CoV-2 because they have significant anti-viral activity [57, 58]. 
Particularly, 28 vital substances were found in 25 articles (table 1), 
such as myrcene, oleate acid, champene, inulin, alpha-phellandrene, 
caryophyllene, hexanoate acid, costate acid, dehydrocotus lactone, p-
cymene, tannin, costunolide, lupeol, chlorogenic acid, palmitate acid, 
atsiri oil, cynaropicrin, beta-sitosterol, saussure amines, 
sesquiterpenes lactone, pentylenetetrazol, hexane, ethanolic extract, 
methanolic extract, epiligulyl oxide and elecampane camphor, 
Acetone, aqueous, and lappa dilactone [59, 61]. 

 

Table 2: Phytochemical active compounds of Saussurea lappa 

No. Phytochemical active 
compound 

Pharmacologic/Therapeutics References  

1 Myrcene Inhibiting virus entering a cell, fever, headache, cough, bronchial asthma, analgesic, anti-
microbe, anti-bacterial, anti-oxidant, antispasmodic, acting on the ACE receptor. 

[19, 55, 71]  

2 Oleate acid Anti-leukotriene (bronchodilator), analgesic, choleretic effect, hypocholesterolemia  [20] 
3 Champene Expectorant  [19, 20] 
4 Inulin Expectorant, hypoglycemic activity, anti-diabetic, obesity, cholesterol, triglyceride, 

hypocholesterolemia 
[19, 20, 70] 

5 Alpha-phellandrene Expectorant  [19, 20] 
6 Caryophyllene Expectorant  [19, 20, 50] 
7 Hexanoate acid  Expectorant  [19, 20] 
8 Costate acid  Antibacterial, antifungal  [19] 
9 Dehydrocostus lactone Antibacterial, antifungal, antivirus, anticancer, antiinflammation, angiogenesis effect, 

immunomodulator, anti-microbe, immunostimulant, anti-hepatotoxic, antidiabetic, 
hepatoprotective, gastric function, gastroprotective, hypotensive 

[5, 16, 19, 36, 
40-44, 34, 50, 
69] 

10 p-cymene Anti-bacterial, antifungal, hepatoprotective, antivirus  [19] 
11 Tannin Anti-bacterial, antifungal, antidiarrhea, hepatoprotective, anti-hepatotoxic, anti-virus, 

antioxidant, immunostimulant  
[19, 20] 

12 Costunolide  Anti-virus, antiinflammation, colagogic effect, inflammation, angiogenesis effect, 
carcinogenesis effect, gastroprotective effect, immunomodulator, anti-microbe, 
immunostimulant, anti-hepatotoxic, anti-diabetic, anti-cancer, hepatoprotective, anti-tumor, 
anti-ulcer, hypotensive, anti-fungal, inflammation, ulcer, skin, virus and microbe infection 

[16, 19, 34-36, 
40-44, 49, 50, 
54, 68]  
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No. Phytochemical active 
compound 

Pharmacologic/Therapeutics References  

13 Lupeol Antivirus, anti-rheumatic  [19] 
14 Chlorogenic acid  Anti-oxidant  [19] 
15 Palmitate acid Anti-oxidant  [19] 
16 Atsiri oil Anti-bacterial, anti-inflammation, anti-Alzheimer, anti-diabetic [35, 40, 32] 
17 Cynaropicrin  Immunomodulator, rheumatoid arthritis, respiratory disorder, lupus erythematosus systemic, 

anti-cancer, anti-inflammation 
[19, 35, 40-42, 
44] 

18 Beta-sitosterol  The hypolipidemic effect, hypocholesterolemia  [19] 
19 Saussureamines Antispasmodic, gastric function, gastroprotective [19, 41, 44] 
20 Sesquiterpenes lactone Stimulating soluble guanylyl cyclase (sGC), suppressing contraction in Guinea-pig’s aorta, anti-

inflammation, immunomodulator effect, anti-cancer, gastroprotective effect, anti-viral, 
spasmolytic activity 

[19, 35, 41, 43] 

21 Pentylenetetrazol  Anti-convulsant  [35]  
22 Hexane Anti-viral, anti-cancer, anti-inflammation, anti-fungal, anti-bacterial [36, 41, 34, 49] 
23 Ethanolic extract Gastric carcinoma effect, anti-inflammation, antimicrobe, anticancer, anti-arthritis, immune 

and antioxidant responses 
[35, 37, 41, 43, 
44, 50] 

24 Methanolic extract Angiogenesis effect, anti-hepatotoxic, antiinflammation, antidiarrhea, gastroprotective effect, 
anticonvulsant, antiparasite, antibacterial, antifungal 

35, 41-44, 49, 
52] 

25 Epiligulyl oxide and 
elecampane camphor 

Antiallergy, antiasthma, anti-inflammation [36] 

26 Acetone  Collagenic effect and anti-ulcer [41] 
27 Aqueous  Anti-hepatotoxic, immunomodulator, hypolipidemic [41-44] 
28 Lappa dilactone Anti-cancer  [42, 44] 

 

CONCLUSION 

Saussurea lappa has a potential role in the treatment of COVID-19 
based on its phytochemical compounds effect to treat inflammation, 
as anticancer, antiviral and antimicrobial, antioxidant, 
antihipetension, immunomodulator, and antihepatotoxic. The Qust 
Alhindi has not become a final drug for COVID-19 medication since it 
must pass a clinical test for COVID-19 patients directly. However, it 
can be recommended as an additional supplement to prevent early 
treatment for COVID-19 patients or other suffering patients. To 
obtain a new and effective drug for COVID-19, research institutions 
must evaluate the therapeutic effectiveness of Saussurea lappa in 
medication and involve patients in the clinical test. 
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