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Review

Graphical abstract

Abstract: Increased resistance and side effects of synthetic pharmaceutical drugs have led to the 
exploration of bioactive compounds from alternative sources. Therefore, research on drug development 
from members of natural sources has gained much importance. Lichens are a unique association of fungi 
and algae, producing a wide array of secondary metabolites which has immense pharmacological activities. 
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Lichen extracts have been used in traditional systems of medicines and are known to cure several diseases. 
Parmotrema is a large genus of foliose lichen belonging to the family Parmeliaceae. Parmeloid lichens are 
a diverse and ubiquitous group of lichens. Members of the Parmeliaceae family have been used in several 
traditional systems of medicines. One hundred and nine articles have been reported till date regarding 
pharmacological activities of Parmotrema species. Studies reveal that Parmotrema exhibits numerous 
biological activities ranging from anti-microbial, anti-fungal, anti-oxidative, and anti-proliferative properties. 
These properties can be attributed to the presence of pharmacologically active compounds like depsides, 
depsidones, phenolics, polysaccharides, lipids, diphenyl ethers, and dibenzofurans. The free radical scavenging 
activity and cytotoxicity specifically towards cancer cells infer that this lichen genus can have potential 
anti-cancer properties and should be extensively investigated for pharmaceutical purposes. This review 
dealt with the in-depth potentiality of this novel lichen Parmotrema species and its role in pharmacology.
Keywords: Lichen, anti-oxidant, pharmacology, atranorin, orsellinic acid, anti-cancer.

Introduction
Plants harbour an inexhaustible array of 
molecular entities and are considered the most 
attractive source for drug development as 
they have minor or no side effects. Since time 
immemorial bioactive natural products are being 
used as herbal drugs. From the 19th century 
onwards plants are extensively used for the 
isolation of characterized compounds for drug 
discovery and development. Yet plant extracts 
might sometimes cause serious risk to human 
health and thus chemical and pharmacological 
researches are required to justify the biological 
effects of the products obtained from medicinal 
plants 1,2. Lichens are a unique association of 
algae and fungi, producing biologically active 
metabolites in response to environmental 
conditions. Lichens have been used in traditional 
systems of medicines like Traditional Indian 
Medicine, Traditional Chinese Medicines, 
Homeopathic, and Western Medical Herbals. 
They were used for the treatment of various 
diseases like eczema, respiratory diseases, 
pulmonary diseases, kidney disease, constipation, 
pharyngitis rabies, and arthritis. Lichen extracts 
have been used as cosmetics and aromatics 
as well. More than 800 lichen metabolites 
are known to be utilized by humans in many 
different aspects. Some of these compounds 
have already been isolated, characterized, and 
evaluated for biological activities including 
antibacterial, antifungal, antiviral, anti-
inflammatory, antipyretic, analgesic, anti-
HIV, anti-oxidative, anti-proliferative and 
cytotoxic activities 3-9. Parmotrema is one of 
the large genera among the parmeloid lichens. 

Parmeliaceae is the largest family of lichenized 
fungi comprising of 2700 species distributed 
within 80 genera, harbouring a wide array of 
chemical compounds and exhibiting several 
biological activities. Parmotrema itself has 
several chemical compounds like atranorin, usnic 
acid, orsellinates, gyrophoric acid, salazinic acid, 
lobaric acid, etc. These compounds are reported 
to have immense pharmacological activities. The 
present article is a review of the phytochemical 
and pharmacological aspects of different species 
of Parmotrema 10.

Methodology
Relevant information regarding the review 
was collected by searching approximately 130 
articles through surfing of electronic databases 
like Pub Med, Science Direct, Scopus, and 
Google Scholar focusing on phytochemical and 
pharmacological aspects of the different species 
of Parmotrema. After discarding irrelevant 
and duplicate articles nearly 54 articles were 
thoroughly studied for different aspects as 
illustrated in Figure 1. Related articles, reviews, 
and reports were all studied and included in the 
article.

A brief introduction of Parmotrema sp
Parmeloid lichens are a diverse and ubiquitous 
group of foliose lichens. After performing 
maximum likelihood, Bayesian analysis of 
combined database and based on the correlation 
of morphological and chemical characteristic, 
Cresp et al. concluded that there are 27 genera 
within nine main clades within the family 
Parmeliaceae 11. Parmotrema is one of the 
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large genera segregated from Parmelia sp. Lat. 
Additional genera have been segregated from 
this large genus based mainly on morphological 
and chemical features. From nuclear ITS, LSU 
rDNA and mitochondrial SSU rDNA sequence 
study, it was concluded by Blanco et al., that 
the genera Canomaculina, Concamerella, and 
Rimelia are synonymous to Parmotrema and 
segregated Parmeleria from Parmotrema. 
These findings were further confirmed by 
morphological analysis by Louwhoff and Crisp. 
At present, the genus Parmotrema includes more 
than 300 species. The genus is characterised by 
a large foliose thallus, with broad lobes, pored 
epicortex, erhizinate marginal zone on the 
lower surface and large thick-walled ellipsoid 
ascospores, sublageniform or filiform conidia 
with or without marginal cilia 12, 13, 14.

Chemical constituents present in Parmotrema 
and their pharmacological relevance
The genus Parmotrema is a reservoir of 
secondary metabolites which include depsides, 
depsidones, other phenolics, polysaccharides, 
lipids, diphenyl ethers, and dibenzofurans, which 

are responsible for a wide range of biological 
activities. Jaypraksha et al. performed TLC 
of Permotrema tinctorum and Permotrema 
stuppeum extract with an acid-free developing 
solvent on silica gel G containing 1% oxalic acid 
and further fractionated the pure compounds 
by running column chromatography using 
silica gel impregnated with 1% oxalic acid. 
The compounds were then characterised and 
identified as atranorin, methyl orsellinate, 
orsellinic, lecanoric acid and probably it was 
the first report of these compounds in the above 
species 15, 16. Later, Kumar et al. did a comparative 
phytochemical analysis of few Parmotrema 
species using two complementary UPLC-MS 
systems and they could identify and characterise 
forty-seven compounds. Among them, atranorin 
and chloratranorin were found in most of the 
species while lecanoric acid and orsenillic acid 
were abundantly present in P. tinctorum and 
P. austrosinense only 17. A full metabolome 
study of two Parmotrema sp. revealed thirty 
compounds in Parmotrema andinum and thirty-
seven compounds in Parmotrema robustum 18. 

Summary of the putative chemical compounds 

Figure 1. Methodology for writing the review

 Saparja Saha et al. / J. Biologically Act. Prod. Nat. 11 (3) 2021 pp 190 - 203 192



isolated from six different Parmotrema species 
are listed in Table 1. Racemic polyketide, 
tranvoenones A, B and C were isolated from the 
lichen Parmotrema tsavoense and their precursor 
depsidone was previously isolated from the 
same lichen 19. Altogether fifty-three chemical 
constituents have been identified among 
different species of the genus Parmotrema. Most 
of these secondary metabolites are polyphenolic 
in nature and are derived from Acetyl CoA 
through the Acetyl Malonate Pathway. One of 
the very important intermediates of this pathway 
is Orsellinic Acid which is phenolic in nature 
and is rarely available in free form. Two major 
categories of chemical constituents viz. depsides 
and depsidones are derived from Orsellinic acid. 
Another important product obtained from this 
pathway is a dibenzofuran (Usnic Acid), which 
is formed by C-methylation followed by Claisen 
Reaction and subsequent aromatization leading 

to the formation of methylphloracetophenone 
and finally radical coupling of the two radicals 
derived from this intermediate. The important 
and abundantly occurring secondary metabolites 
reported in Parmotrema are categorised in Table 
2. Structures of pharmacologically relevant 
secondary metabolites present in Parmotrema 
sp are drawn using ChemDraw and arranged 
in Figure 2. Biological activities of some of the 
major and important metabolites are listed in 
Table 3.
 Parmotrema had already been utilized in several 
traditional systems of medicine. Pharmacological 
properties like anti-inflammatory, anti-fungal, 
anti-bacterial, anti-oxidant, cytotoxic, and anti-
proliferative potential of the crude extracts 
of Parmotrema have been scientifically 
substantiated (Table 4) and may be attributed 
to the presence of these active biomolecules. 
Some of the secondary metabolites individually 

Table 1. Chemical compounds present in abundantly available lichen species 
viz P tinctorum (PT), P praesorediosum (PP), P grayanum (PG), 
P austrosinensis (PAu), P andinum (PAn) and P robustom (PR)

S. no. Putative Compounds Lichens
PT PP PG PAu PAn PR

1 Lecanoric acid + - - + - +
2 Gyrophoric acid + - - - - +
3 Cladonioidesin - + + + - -
4 Divaricatic acid - + - - - -
5 Sekikaic acid + - - - - +
6 Atranorin + + + + + +
7 Chloratranorin + + + + - -
8 Decarboxystenosporic acid + - - - - -
9 Orsellingyrophorate + - - - - -

10 Consalazinic acid + - - - - +
11 Constictic acid + - - - - -
12 Salazinic acid + - - - + +
13 Stictic acid + - + - + -
14 Norstictic acid - - + - - -
15 Hypoconstictic acid - - + + - -
16 Conhypoprotocetraric acid - + + - - +
17 Norlobaridone + - - - - -
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S. no Putative Compounds Lichens
PT PP PG PAu PAn PR

18 α- Alectoronic acid + - - - - -
19 α- Alectoronic acid isomer + - - - - -
20 Lobaric acid + - - - - -
21 Hydroxy benzoic acid - - - + - -
22 Orsellinic acid + - - + + +
23 Haematommic acid - + + - - -
24 Methyl orsellinate + + + + + +
25 Methyl haematommate - + + - - -
26 Praesorediosic acid - + - - - -
27 Protopraesorediosic acid - + - - - -
28 Muronic acid - + - - - -
29 19 acetoxyprotolichesterinic acid - + - - - -
30 Dihydrolichesterinic acid + - + + - -
31 Protolichesterinic acid + - + + - -
32 Linoleic acid isomer + + + + - -
33 19-dihydrolichesterenic acid - - + - - -
34 Squamatic acid - - - - - +
35 19- ethyl protolichesterenic acid - - + + - -
36 Furfuric acid - - - - + -
37 Collatolic acid - - - - + -
38 Lepraric acid - - - - + -
39 Thamnolic acid - - - - - +
40 Nephrosteranic acid - - + - - -
41 Nephrosterinic acid - - + - - -
42 Dehydrnephrosterenic acid - - - - - -
43 Norprotopraesorediosic acid - + - - - -
44 Dihydrovinapraesorediosic acid - + - - - -
45 Vinapraesorediosic acid - + - - - -
46 Loxidinol - - - - + -
47 Barbatic acid - - - - + +
48 Atranol - - - - + -
50 Strepsilin - - - - + +
51 Evernic acid - - - - + +
52 Usnic acid - - - - + +
53 Lichexanthone - - - - - -

 table 1. (continued).
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have also been proved to have pharmacological 
properties with special mention to two most 
phenolic compounds atranorin and lecanoric 
acid. Both atranorin and lecanoric acid has been 
reported to exhibit cytotoxicity against some 
breast cancer cell lines like MDA-MB-231, 
MCF-7, and UACC-62 probably through G2/M 
phase arrest of the cell cycle. There is a great 
possibility in the future that many unexplored 
secondary metabolites present in Parmotrema 
could be tested against a variety of cancer cell 
lines and study for unravelling the molecular 
mechanism of anti-cancer activity will help in 
the future to find a novel drug for combating 
cancer. 

Pharmacological activities of Parmotrema sp
Anti-inflammatory activity
Parmotrema saccatibolum was used traditio-
nally in Papua New Guinea for analgesic 
and anti-inflammatory activity. Extract of 
Parmotrma reticulatum has been seen to exhibit 
anti-inflammatory activity against xylene, 
cotton pellet, carrageenan, and histamine-
induced oedema. Ethanol and acetone extracts 
of the lichen exhibited the highest percentage 
of anti-inflammatory activity at 300 mg/Kg 
and 200 mg/Kg respectively in vivo while 
ether extracts generally showed the lowest 
results 20, 21. Anti-inflammatory activity of 
acetone extract of Parmotrema austrosinensis 
was examined through protease inhibition and 
protein denaturation assay and the IC50 value 
recorded were 67.43 μg/ml and 64.68 μg/ml 
respectively 22. Bugni et al. found that hexane 
extract of this lichen yielded two principle 
components - atranorin and chloratranorin 
which has been tested to have Cox-1 and 
Cox-2 enzyme inhibition activity 23. Cox-1 is 
constitutively expressed in inflammatory cells 
whereas Cox-2 is expressed in pathophysiologic 
states during inflammation and tumorigenesis 
and theses two enzymes play an important role 
in prostaglandin formation. Prostaglandins 
exert their effect by activating G-protein 
coupled receptor which mediates the effect of 
inflammation by activating several signalling 
pathways 24, 25.
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Table 3. Important molecules present in Parmotrema sp and their pharmacological activities

Putative compounds Pharmacological activities Reference
Atranorin Anti-inflammatory, analgesic, anti-bacterial, anti-fungal, 

anti-oxidant, anti-viral, cytotoxic as well as wound 
healing and immunomodulatory activity.

48

Orsellinic acid and 
methyl orsellinates

Anti-oxidant and anti-bacterial activities. 49, 50

Praesorediosic acid Anti-bacterial and radical scavenging activities. 32, 31
Salazinic acid Used as anti-oxidant in Alzheimer’s and Parkinson’s 

disease.
52

Stictic acid Induces neuro-protection through anti-oxidant activity. 52
Lobaric acid Anti-bacterial against Gram-positive bacteria, moderately 

anti-oxidant and cytotoxic against HeLa and HCT cell 
lines.

53

Lecanoric acid Bioautographic TLC assay for free radical scavenging 
activities shows that lecanoric acid possesses DPPH 
radical scavenging activity. It is proved to have high 
superoxide radical scavenging activity as well as 
moderate nitrous oxide scavenging activity.

54, 49

Gyrophoric acid Shows anti-proliferative activity against HeLa, MCF-
7, A549 cancer cell lines through ROS production and 
apoptosis. It has also been observed that Gyrophoric acid 
significantly increases Caspase-3 activation followed 
by PARP cleavage, Phosphatidylserine externalization 
and cell cycle change. Gyrophoric acid also shows 
anti-microbial activity against Aeromonas hydrophilia, 
Bacillus subtilis, Listeria monocytogenes, Staphylococcus 
aureus, Candida albicans.

55, 56

Evernic acid Possess antimicrobial property against Staphylococcus 
aureus, Bacillus subtilis, Bacillus megaterium.

57

Usnic acid It decreases the proliferation of human breast and lung 
cancer cells without DNA damage as it has the ability 
to uncouple and inhibit the electron transport chain in 
mitochondria and induce oxidative stress in cells. It is 
also capable of inducing anti-inflammatory and analgesic 
effect is observed in in-vitro models.

57

Antifungal activity
As examined by various authors, methanolic 
extract of Parmotrema tinctorum was found to be 
effective against plant pathogenic fungi namely 
Collectotrichum capsici, Aspergillus fumigates, 
Fusarium solani, Fusarium roseum, Penicillium 
citrinum, Ustilago sp 26, 27. Prashisth et al. also 
checked the anti-fungal activity of Parmotrema 

tinctorum and Parmotrema cristiferum against 
fungus isolated from seeds of rice and groundnut 
and concluded that methanol extracts of the 
lichens exhibited anti-fungal activity but P. 
cristiferum showed more than 50% inhibition of 
all the test fungus samples at a concentration of 1 
mg/ml 28. Vivek et al. examined three Parmotrema 
species against 2 yeast and 4 mould species 
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and found that P. tinctorum was most effective 
followed by P. grayanum and P. praesorediosum 
against yeast and that methanolic extract of the 
lichens was most effective against Cryptococcus 
neoformans than Candida albicans. On the other 
hand, P. praesoredium has most anti-mould 
activity than the other two Parmotrema species 
29. The anti-fungal effect of the three Parmotrema 
species examined against mould and yeast 
species are listed in Table 5 and Table 6.

Antibacterial activity
Ethanol, pet ether, ethyl acetate and distilled 

Figure 2. Chemical structure of some important metabolites 
present in different Parmotrema species

water extract of Parmotrema grayanum exhi-
bited the presence of inhibitory zones in the 
cultures of Bacillus anthrax and Streptococcus 
aureus 30. Vivek et al. reported that Parmotrema 
tinctorum and Parmotrema praesorediosum 
displays concentration-dependent inhibition 
to Escherichia coli and Streptococcus aureus. 
Ethanol and acetone extract of Parmotrema 
reticulatum is effective against Bacillus subtilis, 
Staphylococcus aureus, Escherichia coli and 
Pseudomonas aeruginosa with IC50 value 
ranging from 100-300 μg/ml 20,31,32. According to 
Kekuda et al. methanolic extract of Parmotrema 

Table 4. Different species of Parmotrema and their biomedical characteristics

Biomedical Characteristics Parmotrema species
Anti-inflammatory activity P. saccatibolum, P. reticulatum, P. austrosinensis, 
Anti-fungal activity P. tinctorum, P. cristiferum, P. grayanum, P. praesorediosum, 
Anti-bacterial activity P. grayanum, P. praesorediosum, P. tinctorum, P. reticulatum, 

P. pseudotinctorum, P. rampoddense, P. dialatum.
Anti-oxidative activity P. reticulatum, P. grayanum, P. tinctorum, P. rampoddense, 

P. praesorediosum, P. pseudotinctorum.
Cytotoxic activity P. rampoddense, P. dilatatum, P. lichexanthonium, P. tinctorum, 

P. autrosinense
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pseudotinctorum has anti-bacterial activity and 
was shown to be less effective against Gram-
positive bacteria than Gram-negative bacteria. 
The MIC value for Gram-negative bacteria like 
Pseudomonas aeruginosa and Escherichia coli 
is 0.35 mg/ml and 0.40 mg/ml respectively while 
for Gram-positive bacteria like Staphylococcus 
aureus and Clostridium perfringens are 0.50 mg/
ml and 0.45 mg/ml respectively 33. Balaji et al. 
showed through disc diffusion assay that ethyl 
acetate extract Parmotrema praesorediosum 
is effective against a maximum number of 
pathogens like Bacillus cereus, Vibrio cholerae, 
Candida albicans, C. diphtheria, Shigella 
flexnerii and Staphylococcus aureus, followed 
by dichloromethane extract which is effective 
against Bacillus cereus, Corynebacterium 
diptheriae, Staphylocccus aureus and Candida 
albicans 34. Rajan et al., showed that acetone 
extract of Parmotrema rampoddense is also 
effective against Staphylococcus aureus and 
Bacillus subtilis with MIC ranging from 125-500 
μg/ml 31. Depsides, depsidones, xanthones and 
other compounds extracted from Parmotrema 
dilatatum, Parmotrema tinctorum was shown 
to possess anti-mycobacterial activity against 

Mycobacterium tuberculosis 35.

Antioxidant activity
Methanolic extract of Parmotrema reticulatum 
showed high DPPH scavenging activity with an 
IC50 value of 19 μg/ml and ferric iron-chelating 
activity with the absorbance value measured in 
FRAP assay was 0.643±0.003 36. From the work 
of S. Suganya it can be inferred that the ethanolic 
extract of Parmotrema grayanum shows 
maximum antioxidant activity at 100 μg/ml as 
proved through DPPH, FRAP and H2O2 assay 30. 

Methanolic extract of Parmotrema tintorum and 
Parmotrema rampoddense showed negligible 
DPPH scavenging activity whereas methanolic 
extract of Parmotrema praesorediosum exhibits 
maximum DPPH scavenging activity with an IC50 
value of 233.48 μg/ml as compared to 156.54 μg/
ml of standard Trolox 31. Methanolic extract of 
Parmotrema pseudo tinctorum has been shown 
to have anti-oxidative properties as examined 
by DPPH scavenging activity and Fe+3 reducing 
capacity and both of these antioxidant properties 
seem to increase in a dose-dependent manner 
with 89.41% DPPH scavenging activity at 1 mg/
ml 33, 37. Rajaram et al. showed in their work that 

Table 5. Anti-mould effect of Parmotrema species

Treatment Sample Conc 
(mg/ml)

Zone of inhibition (cm)
Candida albicans Cryptococcus neoformans

Parmotrema tinctorum 10 1.2±0.1 1.2±0.0
20 1.4±0.1 1.5±0.1

Parmotrema grayanum 10 0 0.8±0.0
20 0.8±0.0 1.3±0.0

Parmotrema praesorediodum 10 0 0
20 0.8±0 1.2±0.1

Table 6. Anti-yeast effect of Parmotrema species

Treatment sample Zone of Inhibition (cm)
Helminthosporium 

sp
Alternaria sp Aspergillus 

flavus
Sclerotium 

rolfsii
Parmotrema tintorum 5.5±0.2 3.1±0.1 3.5±0.0 5.0±0.1
Parmotrema grayanum 3.5±0.1 1.9±0.0 2.0±0.0 4.8±0.1
Parmotrma praesoredium 3.4±0.1 1.1±0.0 2.2±0.1 2.6±0.0
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methanolic extract of Parmotrema austrosinense 
exhibits the highest free radical scavenging 
activity followed by acetone, chloroform, 
benzene extract of the lichen 38. Studies have 
shown that atranorin isolated from Parmotrema 
ranpoddense reduces ROS production 39.

Cytotoxic activity/ Anti-proliferative activity
Atranorin isolated from Parmotrema ranpod-
dense exhibits cytotoxicity against MDA-
MB 231 and MCF-7 breast cancer cell lines, 
with an IC50 value of 5.36±0.85 μM and 
7.55±1.2μM. Molecular docking studies have 
proved that atranorin interacts with oncoproteins 
such as Bcl-2, Bax, Akt, Bcl-W and Bcl-XL 
and suppress aggressive cancer growth 39. 
Authors have also shown that atranorin and 
protocetraric acid isolated from Parmotrema 
dilatatum and lichexanthone from Parmotrema 
lichexanthonium exhibits cytotoxicity against 
UACC-62 human melanoma cell with IC50 
values of 147.2 μg/ml, 0.52 μg/ml, >250 μg/ml 
respectively and also against NIH 3T3 mouse 
embryonic fibroblast cells with IC50 values 
>250 μg/ml, 24 μg/ml, >250 μg/ml respectively 
40. Lecanoric acid and its derived orsellinates 
isolated from Parmotrema tinctorum exhibit 
lipophilicity and cytotoxic activity. Cytotoxicity 
was checked through SRB assay against Hep-
2 larynx carcinoma, MCF-7 breast carcinoma, 
B16-F10 murine melanoma cell line, 786-0 
kidney carcinoma in addition to Vero normal cell 
lines. Among the orsellinates of lecanoric acid, 
N-Butyl orsellinate shows maximum activity 
with IC50 value ranging from 7.2-14 μg/ml 
against all the cell lines examined 41,42. According 
to Williams et al., a new depside along with 
the known metabolites β-callatolic acid and 
β alectoronic acid isolated from a Sri lankan 
Parmorema sp exhibits moderate inhibition of 
purified recombinant Plk 1 kinase. Testing with 
other kinases reveals that the depsides show 30 
folds specification towards Plk1 kinase 43. Plk 1 
kinase is a family of serine/threonine kinase that 
plays a crucial role in multiple steps of mitotic 
progression. It is expressed in a wide spectrum of 
cancer types as it is associated with tumor growth 
and prognosis. Plk 1 kinase inhibitors bind to 
ATP binding sites or other target regions outside 

ATP pocket and arrests cells in G2/M Phase 
44, 45. From the works of Zhao et al., it can be 
interpreted that (3R)-5hydroxymellein isolated 
from Parmotrema autrosinense possess UV 
absorption activity and can recover the damage 
caused by UV irradiation. Later it was proved 
that it also possesses higher antioxidant activity 
as compared to standard ascorbic acid and butyl 
hydroxyl anisole and is not cytotoxic to normal 
cell lines 46. It was found through SRB assay 
that vinpraesorediosic acid which is present in 
Parmotrema praesorediosum exhibits moderate 
cytotoxic activity against MCF-7 breast cancer 
cell line with 52 % inhibition at 100 μg/ml 47.

Clinical trials
There is no report till date regarding in vivo 
clinical trials for the anti-proliferative potential 
of any Parmotrema extract. 

Conclusion
The review is intended to offer an overview of 
the literature available regarding phytochemical 
constituents and its pharmacological activities 
of a novel lichen Parmotrema. It is evident 
that the lichen Parmotrema is a repository of 
various bioactive compounds and that is the 
reason behind its several pharmacological 
activities, which makes it a potential resource 
for the development of drugs for curing many 
human diseases. Isolation, identification and 
characterization of the novel biomolecules 
resourcing out from Parmotrema followed by in-
vitro and in-vivo examinations as well as clinical 
trials would open new fields of research in 
therapeutics for curing several human diseases. 
Through the literature survey, it is evident that 
atranorin, lecanoric acid, gyrophoric acid are 
some of the upcoming novel drugs for curing 
human Breast and Lung Cancer. 
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