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Abstract: The genus Blechnum L. includes a large variety of species native to central and southern 
continental Chile: B. arcuatum, B. asperum, B. blechnoides, B. chilense, B. corralense, B hastatum, B. mag-
ellanicum, B. microphyllum, B. mochaenum and B. penna-marina, containing compounds such as flavo-
nols, hydroxycinnamic acids, lignans, and phytoecdysteroids. In this examination, terpenic com-
pounds of the phytoecdysone type with pharmacological potential on the central nervous system 
are detailed. These compounds are characterized by a C27, C28 or C29 structure that possesses a 14-
alpha-hydroxy-7-en-6-one chromophore and an A/B-cis (5beta-H) ring fusion that can be extracted 
from the plant with organic solvents, such as hexane, dichloromethane, ethyl acetate, methanol, and 
ethanol, is concentrated in a reduced pressure rotary evaporator and are identified by gas chroma-
tography coupled to a mass spectrometry detector (GC-MS) or a tandem ionization electrospray 
network detector UHPLC-DAD-ESI-MS/MS. Phytoecdysteroids applied in vitro and in vivo models 
of neurodegenerative diseases such as Parkinson’s and Alzheimer’s at concentrations between 100 
and 500 µg/mL, can modulate the enzymatic inhibition of monoamine oxidases (MAO-A and MAO-
B) and cholinesterases (AChE and BChE), with zero toxicity effects and satisfactory results in cell 
viability. 
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1. Introduction 
The pteridophytes are a group of plants within which specifically, the ferns are a type 

of plants with a rich variety of phytochemical compounds, existing from alkaloids, flavo-
noids, polyphenols, steroids, and terpenes, which in turn can mean a potential pharma-
cological use for some species of ferns [1]. 

The products of vegetable origin participate in a great percentage of the care of hu-
man health. Among these products, we can name compounds of the terpenes group that 
comprise a wide range, including hemiterpenes, C10 monoterpenes, C15 sesquiterpenes, 
C20 diterpenes, C25 sesterterpenes, and C30 triterpenes. Many of these compounds and 
their derivatives have a wide range of biological activity [2]. 

As for ferns, genera such as Blechnum have species where the presence of multiple 
terpenic compounds has been confirmed, through studies conducted over time. As a re-
sult of these findings, it has been possible to identify several terpenic compounds in spe-
cies of the genus Blechnum, being able to name among those that were expressed in greater 
measure the neofitadiene, isofitol, and phytol. The applications for medicine that extracts 
containing these types of terpenic compounds may have are wide, given the range of bi-
ological activity that these phytochemicals present [3]. 
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2. Methods 
A literature search was conducted in July 2020 in the PubMed, Scopus, and Sci-

enceDirect databases using the descriptors: Blechnum, terpenes, neurodegenerative dis-
eases, neuroprotection. We also identified references from relevant review articles, and 
others registered in the section of similar articles in PubMed. 

3. Results and Discussion 
In fern species of the genus Blechnum, phytoecdysteroids have been isolated as neo-

phytadiene (1), isophytol (2), phytol (3), ecdysone (4), ponasterone (5), shidasterone (6), β-
sitosterol (7), and 2-deoxycrusteecdysone (8) [3,4]; however, compounds 1, 2 and 3 (Figure 1) 
report higher abundance and biological activity [5–7] in comparison with other com-
pounds (Figure 2). 

 
Figure 1. Chemical structure of neophytadiene (1), isophytol (2) and phytol (3). 

 
Figure 2. Chemical structure of ecdysone (4), ponasterone (5), shidasterone (6), β-sitosterol (7), and 
2-deoxycrusteecdysone (8). 

In Chile, species of the genus Blechnum such as B. arcuatum, B. asperum, B. blechnoides, 
B. chilense, B. corralense, B hastatum, B. magellanicum, B. microphyllum, B. mochaenum, and B. 
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penna-marina, constitute a promising source for the study and obtention of these com-
pounds, to extend the effects in therapeutic targets of the most prevalent and incidental 
neurodegenerative diseases: Alzheimer’s, Parkinson’s, Huntington’s, and multiple sclerosis. 

Gas chromatography techniques coupled to a mass spectrometry detector (GC-MS) 
or a tandem ionization electrospray network detector UHPLC-DAD-ESI-MS/MS, consti-
tute the robust techniques for the identification and quantification of secondary metabo-
lites present in complex extracts from ferns and related plants, made from different polar 
and non-polar organic solvents [3,8]. 

There is evidence for the neuroprotective activity of phytoecdysteroids isolated from 
species of the genus Blechnum, based on the inhibition of the enzyme monoamine oxidase 
in its isoforms MAO-A and MAO-B, with greater effectiveness on MAO-A according to 
the IC50 values obtained in the different concentrations of the pure extracts and/or frac-
tions. Moreover, the beneficial effects of these extracts are expressed in the inhibition ac-
tivity on the enzymes acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) with 
differential results in the IC50 values, and superior to other antioxidant potential and en-
zymatic inhibition assays [9,10]. 

4. Conclusions 
The species of the genus Blechnum present in Chile contain bioactive compounds of 

the phytoecdysteroids type that can be extracted with various organic solvents such as 
hexane, dichloromethane, methanol, and ethanol with efficient performance results. 
Moreover, the identification of the chemical composition by gas chromatography methods 
coupled to a mass spectrometry detector (GC-MS) or a tandem ionization electrospray 
network detector UHPLC-DAD-ESI-MS/MS, is appropriate for the measurement and 
analysis of the abundance and heterogeneity of the compounds present in the extracts. 

Extract fractions of species of the genus Blechnum show potential biological activity 
against different therapeutic targets of neurodegenerative diseases, especially in Parkin-
son’s disease, with the inhibition of the enzyme monoamine oxidase in its MAO-A iso-
form, and in a complementary way, with the suppression of cholinesterase enzymes 
(AChE and BChE). 
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