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Abstract:  
The current study deals with the anticancer potential of ferns in Uttarakhand region. The ferns are 
widely used by the local people of the Uttarakhand Himalaya. The present study documents anticancer 
and antioxidant activity of some fern plants, which are prevalent in study area along with botanical 
name, family, chemical constituents and their activity for medicinal use. Among all the pteridophytes 
examined taxa from the Pteridaceae, Polypodiaceae, and Adiantaceae exhibited significant medicinal 
activity. Based on our review, many pteridophytes have properties that could be used in alternative 
medicine for treatment of cancer. 
Keywords: Anti-cancer, Anti-oxidants, Ferns, Uttarakhand. 
 

Introduction 
Cancer is a complaint that's characterized by 
proliferation of the body cells, due to failures in 
cellular modulation and inhibition of cell cycle 
progression, and thereby inspiring nasty 
excrescence cells conformation with the 
possibility of getting metastatic [1]. Cancer is 
presently the prominent root of death 
encyclopedically [2]; and the number of deaths 
from cancer is on the rise daily. The number of 
recorded deaths of persons as a result of cancer 
rise by 17 between 2005 and 2015, and thus, 
there's the critical need for further ferocious 
exploration into the development of new 
anticancer medicines in addition to the living 
bones. Plant excerpts are extensively used in 
Uttarakhand as important sources of 

chemotherapeutic agents in malignancy of the 
use of synthetic medicine by vast maturity of the 
crowd. Medicinal shops have been in nonstop 
use over the times for the operation of cancer [3].  
 Uttarakhand state covering an area of km2 is 
rich in diversity of medicinal shops. Since, 
medicinal shops represent an important health 
element to the state, it's essential to furnish the 
important shops being used as anti-cancerous. 
Still there are only many shops which are so far 
being delved. Hence an attempt has been made 
to review important medicinal shops used for 
forestallment and treatment of cancer in the 
state. Pteridophytes have been used in the 
traditional systems of drug similar as Ayurveda 
and Unani for the treatment of colorful forms of 
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ails. Still, studies toward the scientific 
evaluation of the cytotoxic exertion of this 
species against mortal cancer cells weren't 
available Caius JF. Pteridophytes comprise a 
group of seedless but spore producing shops, 
formed by two lineages, lycophytesfronds with 
no splint gap in the stem stele (Lycophylls) and 
Monilophytes or ferns-fronds with splint gap in 
the stem stele (Euphylls) [4,5].  
 

They constitute an important element of earth’s 
foliage for millions of times [4]. Presently there 
are about 300 rubrics of pteridophytes 
containing roughly 9600 ferns and about 1400 
lycophytes worldwide with loftiest diversity in 
the tropics [6]. The current revised treatment of 
fern and fern abettors from India revealed 1150 
species [7]. Pteridophytes are one of the oldest 
land factory groups on earth and constitute a vast 
group of vascular cryptograms. The position of 
the Pteridophytes as intermediate between the 
lower cryptograms and advanced vascular shops 
has made the group fascinating. Pteridophytes 
have a long geological history on our earth. They 
were known as far back as 380 million times 
agone. In India, ferns are mainly distributed in 
the Himalayan and littoral regions [8]. 
documented 356 species of ferns from Western 
Himalaya. Pteridophytes prefer shady, wettish 
territories with moderate temperature but also do 
throughout a veritably different range of 
territories from high altitude. Like other groups 
of shops, Pteridophytes are also show medicinal 
mileage and numerous of them are being used 
medicinally from ancient time. The ethnical 
communities, ethnic groups and myth 
throughout the world are exercising factory 
corridor like rhizome, stem, fronds, pinnae and 
spores in colorful ways for the treatment of 
colorful pabulum since ancient time. The figures 
of donation about the taxonomy, ecology and 
distribution of Pteridophytes have been 
published from time to time but enough attention 
haven't been paid towards their medicinal useful 
aspects [9]. In the present attempt have been 
made to explore ethno medicinally important 
Pteridophytes and duly proved their useful 
aspect.  

 The pteridophytes (Ferns and fern abettors) 
represented by over 1200 taxa belonging to 204 
rubrics (ca10,) species of the world, grow in 
varied climatic zones of different 
phytogeographical regions of India. Subhash 
Chandra in his ferns of India has enumerated 
1100 species belonging to 144 rubrics under 34 
families from the Indian regions, Published an 
account of pteridophytes from Upper Gangetic 
plains, which include corridor of Uttarakhand, 
plains of Uttar Pradesh, Bihar and part of West 
Bengal in his illustrated fern foliage of Western 
Himalaya included 360 species of ferns. Pande 
and Pande (2002) reported ca 350 species of 
ferns and fern abettors from Kumaun Himalaya. 
Dixit and Kumar (2002) listed 487 species and 
32 infra specific taxa belonging to 108 rubrics 
under 50 families. Eighteen species are 
aboriginal to Uttarakhand, of these, 10 species 
and 2 kinds confined these distributions only to 
Uttarakhand state and remaining six taxa also 
show their circumstance in other corridor of 
India beside Uttarakhand. About 57 species are 
fairly of rare circumstance being aboriginal, rare 
and risked due to other anthropogenic factors.  
Antioxidant exertion According to Kshirsagar 
and Upadhyay (2009), methanol excerpts of 
Diplazium polypodioides and ethyl acetate or 
water excerpts of Blechnum orientale show 
strong antioxidant capacity [11]. Presence of 
phenolics in excerpts of Dicksonia sellowiana 
may contribute directly to its antioxidant parcels 
[12, 13]. Ethanolic and ethyl acetate excerpts 
showed good antioxidant action grounded on the 
DPPH radical scavenging assay in 
Microgramma vacciniifolia [14]. Methanol 
splint excerpts of P. multifida showed stronger 
antioxidant exertion than ethanol excerpts [15]. 
In a DPPH assay of S. confidante-ustris, 
antioxidant exertion was advanced in mature 
rich (2.29 mg TE/ mg GAE; TE Trolox fellow; 
GAE gallic acid fellow) and sterile (2.07 mg TE/ 
mg GAE) fronds than in youthful rich (1.99 mg 
TE/ mg GAE) and sterile (1.80 mg TE/ mg 
GAE) fronds. Table 2 summarizes the 
antioxidant exertion of pteridophytes.  
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Anticancer Activity 
 

The rubric Pteris is a rich source of bioactive 
entkaurane diterpenoids. Numerous composites 
in this class exhibition veritably good anticancer 
exertion; [16], and it has been reported that the 
Michael- accepting capability of their, β-
unsaturated ketone halves is essential for this 
cytotoxicity [17]. Pteris semipinn at al. is used 
as a medicinal factory for the treatment of 
poisonous snake mouthfuls in Chinese folk drug. 
In recent times, pharmacological examinations 
on this species have primarily concentrated on 
the ent-kaurane diterpenoid ent-11α-hydroxy-
15-oxo-kaur-16-en-19-oic-acid, which was 
shown to parade significant cytotoxicity and 
anticancer exertion [18]. Ent 11α-Hydroxy-15-
oxo-kaur-16-en-19-oic-acid has inhibitory 
goods in colorful cancer cell lines it induces 
apoptosis in mortal colon cancer HT-29 cells by 
adding the cornucopia of p38 and iNOS. Still, 
this effect can be eased by overexpression of 
Bcl-2 or Bcl-xL, which upregulates NF-κB 
exertion and leads to apoptotic offset [19]. 
Interestingly, ent-11α-hydroxy-15-oxo-kaur-16-
en-19-oic-acid displayed stronger cytotoxicity 
in the gastric cancer cell line MKN-45, which 
expresses the wild- type p53 protein, than in the 
affiliated gastric cancer line MKN-28, which 
expresses a p53 variant with a missense 
mutation. Farther examinations revealed that 
ent-11α-hydroxy-15-oxo-kaur-16-en-19-oic-
acid induces apoptosis in MNK-45 (in the 
presence of wild- type p53) by causing the 
translocation of Bax into mitochondria, leading 
to a reduction DNA fragmentation [20]. In 
addition, the release of cytochrome-C and 
apoptosis converting factor from mitochondria 
into the cytosol was also observed during the 
apoptosis of anaplastic thyroid melanoma cells 
treated with ent-11α-hydroxy-15-oxo-kaur-16-
en-19-oic-acid [21]. In vitro trials showed ent-
11α-hydroxy-15-oxo-kaur-16-en-19-oic-acid 
inhibits the proliferation of the mortal lung 
cancer cell lines A549, NCI-H23 and CRL-
2066, arrested the cell cycle in the G2 phase, and 
convinced apoptosis through a mitochondria- 
intermediated pathway. In keeping with former 

results, mechanistic examinations indicated that 
ent-11α-hydroxy-15-oxo-kaur-16-en-19-oic-
acid induces apoptosis by driving the 
overexpression and translocation of Bax into the 
mitochondria, leading to the release of 
cytochrome c into cytosol, activation of caspase-
3, and translocation of AIF from mitochondria 
into the nexus [22]. In addition, ent-11α-
hydroxy-15-oxokaur-16-en-19-oic-acid 
significantly inhibited the development of NNK- 
convinced mouse lung cancer in vivo by 
converting apoptosis and plying anti-
proliferation goods with minimum side goods 
[23]. In vivo and in vitro examinations verified 
that ent-11α-hydroxy-15-oxo-kaur-16-en-19-
oic-acid effectively inhibits hepatocellular 
melanoma (HCC), significantly reducing the 
number of excrescence foci and the size of 
excrescences in a diethyl nitrosamine- 
convinced mouse HCC model with minimum 
side goods. It also convinced the death of HCC 
cells by stabilizing IkBα to inhibit NF-κB [24]. 
In tests against CNE-2Z nasopharyngeal 
melanoma (NPC) cells, ent-11α-hydroxy-15-
oxo-kaur-16-en-19-oic-acid exhibits significant 
inhibitory goods, causing cell cycle arrest in G2 
phase and apoptosis by adding the Bax/ Bcl-2 
rate and the position of cytochrome c in the 
cytosol while reducing situations of NF-κB-p65 
and adding those of IκB [25]. Eventually, ent-
11α-hydroxy-15-oxo-kaur-16-en-19-oic-acid 
sensitised A549 cells to cisplatin despite 
reducing cisplatin- convinced ROS product [26]. 
In addition to ent-11α-hydroxy-15-oxo-kaur-16-
en-19-oic-acid,-dihydroxy and-dihydroxy from 
P. semipinnata can inhibit lung adenocarcinoma 
cells by acting as impediments of DNA 
topoisomerases (TOPO) and tyrosine protein 
kinase (TPK) [27]. 7, 9-Dihydroxy inhibited 
TOPO II at an attention of0.01 mg/ L, while-
dihydroxy was a relatively potent asset of 
membrane TPK and also reduced the expression 
of the oncogene c-myc [28]. 
 

Bracken (Pteridiumspp.) illudane glycosidess 
are labile biologically active terpenoids that 
suffer corruption under mildly acidic or alkaline 
conditions, under heating, or in the presence of 



Gupta et al.                                             Journal of Biomedical and Pharmaceutical Research 
 

39 | P a g e  
 

degradative enzymes [29]. The new bi-homo 
flavanonol pteridium III, which has an unknown 
shell, was insulated from P. aquilinum and 
exhibits in vitro antitumor exertion against NCI-
H46 lung cancer cells, A375 carcinoma cells, 
and U-7MG glioma cells with IC50 values of 
22.9, 106.7, and 1540.5 μmol/ L, independently 
[30]. The pterosins are a large group of naturally 
being sesquiterpenes with indanone 
configurations. They are extensively distributed 
among the Pteridophyte and parade both 
cytotoxicity and smooth muscle relaxant 
exertion. Pterosin Z and acetyl-Δ2-
dehydropterosin B were plant to be particularly 
cytotoxic [31]. Pterosin Z was latterly insulated 
from Microlepia speluncae (L.) Moore, M. 
trapeziformis (Roxb. partner Griff.) Kuhn and 
M. substrigosa Tagawa [32]. In addition, bi-muti 
pterosins A and B, insulated from Pteris 
multifida, displayed cytotoxicity against the 
HL60 mortal leukemia cell line [33]. The 
pterosin sesquiterpenes 2R, 3R-13-
hydroxypterosin L 3-O – D-glucopyranoside, 
2R, 3S-acetylpterosin C, and 2S, 3S-
acetylpterosin C also showed cytotoxicity 
against HL60 cells with IC50 values of 14.6, 
48.3 and 35.7 mM, independently [34]. The 
newC14 pterosin-sesquiterpenoids 
multifidosides A and B showed cytotoxicity 
against the HepG2 excrescence cell line, with 
IC50 values below 10 μM, and also displayed 
inhibitory goods on K562 cells with IC50 values 
of 10.63 and 9.57 μM, independently. The new 
diterpene 5, 11, 12-trihydroxy-15-oxo-ent-kuar-
16-en-19-oic acid and the sesquiterpene 1, 3-
dihydroxylnorpterosin C from Pteris dispar 
showed potent cytotoxicity against KB cells in 
vitro, with IC50 values of 59.8 and 36.5 spook/ 
L by the MTT system [35]. Pterosin B, one of 
the main pterosins plant in the rubric Pteris, 
exhibits potent cytotoxic exertion against HL60 
(mortal leukemia) cells. While searching for the 
carcinogenic element of bracken, covered the 

development of cytotoxicity related 
morphological changes in HeLa cells upon 
incubation with bracken factors. These studies 
failed to descry the potent carcinogen 
ptaquiloside, but did lead to the insulation of 
several indanone- type sesquiterpenoids 
pterosins and their glycosides, the pterosides. 
The in vitro antitumor exertion of P. 
calomelanos and its insulated dihydrochalcones 
(DHCs) was estimated in India by Sukumaran 
and Kuttan using the trypan blue rejection assay 
with Dalton’s carcinoma ascites excrescence 
cells (DLA cells) and Ehrlich ascites 
excrescence cells (EA cells). The excerpt 
attention leading to 50 cytotoxicity in these cell 
lines were 16 and 18 μg/ mL, independently. The 
insulated DHCs displayed lesser cytotoxicity 
against these cell lines, with IC50 values of 6.1 
and11.5 μg/ mL, independently. They also 
wielded cytotoxic goods in mortal myelogenous 
leukemia K562 cells and mortal nasopharyngeal 
KB cells, with IC50 values of1.1 and 8 μg/ mL, 
independently. A liposome medication of the 
insulated DHCs was also tested in vivo in 
womanish Swiss albino mice to estimate its 
effect on their survival after injection with 
Ehrlich ascites excrescence cells. The treatment 
increased the creatures’ lifetime by 52 and 57 
when applied at boluses of 5 and 25 mg/ kg, 
independently. Because excrescences are 
characterized by rapid-fire cell division, the 
capacity of DHC to inhibit DNA conflation was 
delved by covering the objectification of 
labelled thymidine in excrescence cells, yielding 
an estimated IC50 of 8 μg/ mL. These results 
indicate that P. calomelanos has antitumor 
exertion and is cytotoxic because of its DHC 
content. In addition to the promising results 
bandied over, an ethanol excerpt of Adiantum 
venustum Don. Was shown to increase the mean 
survival time in melanoma- bearing mice 
relative to a positive control group treated with 
the established medicine vincristine [36].
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Table 1: Antioxidant and anticancer properties of pteridophytes 
Sr. 
No. 

Fern name Family Chemical constituents Medicinal activity Refrence 

1 Carralluma 
adscendens 

Apocynaceae Pregnane glycosides 
Flavones glycosides saponins 

Antioxidant 
 

J.B.naik 
Et.al,2010 

2 
Diplazium 
esculentum 

Athyriaceae n-hexadecanoic acid antioxidant 
nematiside pesticide 

Anticancer 
 

Z. 
Zuraini1,et.a
l.2010 

3 
Pterris vittata Pteridaceae Pyrogallol, Coumaric 

Ellagic acid, Ferulic acid 
Cytotoxic effects, 
Antioxidant activity 

Maneesha 
Singh,et 
al.2016 

4 Pteris biaurita Pteridaceae Steroids Alkaloids Flavonoids 
Saponins Tannins 

Antioxidant 
 

A.k dalli, 
et.al,2006 

5 Salvinia 
minima 

Salviniaceae Ellagic 
acids,catechol,catechin,flavonoids 

Anti-cancerous 
Anti-inflammatory 

S.S Panda, 
et.al.2013 

6 Polypodium 
vulgare L. 

Polypodiaceae 
 

Polyphenols (particularly flavonoids) 
terpenoids, steroids, and alkaloids 

Anticancer, 
antiaging 

Adrià 
Farràs,et al. 

7 
Asplenium 
adiantum-
nigrum L. 

Adiantaceae polyphenols(particularly flavonoids), 
terpenoids, steroids, and alkaloids 

Anticancer, 
antiaging 

Adrià 
Farràs,et al. 

8 Asplenium 
trichomanes L 

Adiantaceae polyphenols(particularly flavonoids), 
terpenoids, steroids, and alkaloids 

Anticancer, 
antiaging 

Adrià 
Farràs,et al. 

9 Ceterach 
officinarum 

Aspiaceae polyphenols(particularly flavonoids), 
terpenoids, steroids, and alkaloids 

Anticancer, 
antiaging 

Adrià 
Farràs,et al. 

10 Abacopteris 
penangiana 

Thelypteridaceae Glycosides flavonoids Antioxident Zhongxiang 
Zhao,et al 

11 
Adiantum 
capillus veneris  

 
Pteridophyta 

Proteins, lipids, phenols, flavonoids, 
alkaloids, saponins, and tannins. 

Anti-oxidant, anti-
bacteria, anti fungall 

Satabdi 
Rautraay, et 
al 

12 Pteris 
quadriureta L 

Pteridophyta Proteins, lipids, phenols, flavonoids, 
alkaloids, saponins and tannins. 

Anti-oxidant Satabdi 
Rautray, et al 

13 
Blechinum 
Orientale .L 

Blechnaceae Proteins, lipids, phenols, flavonoids, 
alkaloids, saponins, and tannins. 

Antioxidant Deepa 
Jayarama 
Naik, et al 

14 
 
 Cyathea 
contaminans 

 
 Cyatheaceae 

Sugars, flavonoids56 phenolic 
compound, alkaloids, steroids, acidic 
molecules,fatty acids. 

 
 Antioxidant 

Ahmad faizal 
et al 

15 

 
Calahuala  

 
Polypodiaceae 

Phenolics, 
terpenoids, and alkaloids, 
Flavonoids, 
hydroxycinnamic acids 

Antioxidant, photo-
protective and 
immunomodulatory  

Caceres, 
Armando, et 
al 

16 
Cyathea 
latebrosa 

Cyatheaceae xycinnamic acidsphenolics, 
terpenoids, and alkaloids, 
Flavonoids, hydro 

Antioxidant; Tsun-Thai 
Chai, et.al 

17 
Dicranopteris 
curranii  

Gleicheniaceae xycinnamic acidsphenolics, 
terpenoids, and alkaloids, 
Flavonoids, hydro 

Antioxidant Tsun-Thai 
Chai, et.al 

18 
Gleichenia 
truncata 

Gleicheniaceae xycinnamic acidsphenolics, 
terpenoids, and alkaloids, 
Flavonoids, hydro 

Antioxidant Tsun-Thai 
Chai, et.al 

19 Phymatopteris 
triloba  

Polypodiaceae Triterpenes, flavonoids and 
phloroglucinols 

Antioxidant Tsun-Thai 
Chai, et.al 

20 
Dryopteris 
crassirhizoma 
Nakai 

Dryopteridaceae Alkaloids, glycosides, 
saponins,  
phytosterols, tannins 

anticancer, 
antioxidant,  

Yuqing 
Zhao, et al.  



Gupta et al.                                             Journal of Biomedical and Pharmaceutical Research 
 

41 | P a g e  
 

anti-inflammatory 
and antitumor 

21 
Drynaria 
quercifolia 

Polypodiaceae Alkaloids, glycosides, 
saponins,  
phytosterols, tannins 

anticancer activity Joash Ban 
Lee Tan 

22 Drynaria 
rigidula 

Polypodiaceae Alkaloids, glycosides, 
saponins, phytosterols, tannins 

anticancer activity Joash Ban 
Lee Tan 

23 Drynaria 
sparsisora 

Polypodiaceae Saponins, tannins, terpenoids, 
flavonoids and alkaloids. 

anticancer activity Joash Ban 
Lee Tan 

24 Blechnum 
orientale Linn 

Blechnaceae Flavonoids and terpenoids, 
flavonoids, phenols and saponins,   

antioxidant, 
anticancer activity 

How Y Lai,   
et al 

25 Nephrolepis 
falcata 

Nephrolepidaceae  Flavonoids and terpenoids, 
flavonoids, phenols and saponins,   

Antioxidant, Anti-
inflammatory 

Ismiarni 
Komala,et al 

26 Pyrrosia 
lanceolata. 

Polypodiaceae xanthophyll pigments and essential 
fatty acids 

Antioxidant, Anti-
inflammatory 

Ismiarni 
Komala,et al 

27 
Matteuccia 
struthiopteris 
 

Onocleaceae flavonoid glycosides, mainly 
kaempferol, quercetin, luteolin and 
apigenin derivatives 

antioxidant activity John M. 
DeLong 

28 
Dryopteris 
crassirhizoma 

Dryopteridaceae Triterpenes, phenolic acids and 
flavonoids 

Antichemotactic, 
antioxidant, 
antibacterial 

Juliana MM 
Andrade 

29 Asplenium 
serra. 

Aspleniaceae Triterpenes, phenolic acids and 
flavonoids 

Antichemotactic, 
antioxidant 

Juliana MM 
Andrade 

30 Cyathea 
phalerata 

Cyatheaceae Triterpenes, phenolic acids and 
flavonoids 

Antichemotactic, 
antioxidant 

Juliana MM 
Andrade 

31 
Lastreopsis 
amplissima 

Dryopteridaceae Hydroxybenzoic acids, four 
hydroxycinnamic acids, and three 
flavonoids 

Antichemotactic, 
antioxidant 

Juliana MM 
Andrade 

32 
Pichi Serm. Polypodiaceae Flavonoids, phenolics, alkaloids, 

steroids, triterpenes and 
polysaccharides 

Anti-proliferative, 
Anti-oxidant, Iron-
chelating 

Tsun-Thai 
Chai,et al 

33 

Polypodium 
interjectum 
Shivas  
 

Polypodiaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

Hassan 
Valizadeh, et 
al 

34 

Polystichum 
woronowii 
Fomin  
 

Dryopteridaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

Hassan 
Valizadeh,et 
al 

35 

Polystichum 
aculeatum (L.) 
Schott  
 

Dryopteridaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

Hassan 
Valizadeh,et 
al 
, 

36 

Dryopteris 
affinis  
 

Dryopteridaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

Hassan 
Valizadeh,et 
al 

37 

Athyrium filix-
femina  
 

Woodsiaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

 
Hassan 
Valizadeh,et 
al 

38 

Asplenium 
scolopendrium 
L.  
 

Aspleniaceae  
 

Flavonoids, phenolics, alkaloids, 
steroids, triterpenes and 
polysaccharides 

antioxidant, anti-
tumor, and anti-
inflammatory 
activities 

 
Hassan 
Valizadeh,et 
al 
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Conclusion: 
In uttarakhand, several plants were used for 
maintaining the health and treatment of several 
diseases including cancer. These plants possess 
various compounds having anti-cancerous 
activity. Beside anti-cancerous activity these 
plants also possesses various other biological 
activities. The medicinal plants presented in this 
article have versatile remedial properties against 
tumor which still require a detailed research.    
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