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Medical Plants
Lecture (9)
Dr. Raghad DHyea Abdul Jalill

Phytotherapy of lower plant and Lichens

These includes:

1. Algae
2. Bryophytes
3. Lichens
4. Ferns
First: Algae
Introduction

One of the reasons for exploring biological compounds in algae is the potential for
medical use. Algae contain numerous bioactive constituents as shown in investigational
studies.

Several sea-weeds have been used. Nostoc muscorum Ag. and N. sphaeroides Kutz
(Nostocaceae) are used in the treatment of night-blindness and burns. Saragassum
fusiforme (Harvey) Setchell (Sargassaceae) has been used as an antifungal and
anticoagulant in TCM since 8th century A.D. Kunbu (Laminaria and Ecklonia), Haizao
(Sargassum) and Zicai (Porphyra) are integral parts of TCM. The Sargassum decoction
is used in the treatment of obesity, breast and ovarian tumors and lymphadenitis. Kunbu
and haizao are used in promoting diuresis.

Laminaria japonica Aresch. (Laminariaceae) and Undaria pinnatifi da (Harvey)
Suringar (Phacophyceae) are used traditionally in Korea to promote maternal health.

Carrageenan is obtained from Irish moss (Chondrus crispus); because of its mucus
forming properties it has been used in lung diseases and to improve the bitter drug taste.
Carrageenan has also been used in cases of digestive tract irritations and in diarrhea and
dysentery. In France and Great Britain, carrageenan has been used to treat stomach
ulcers due to its mucous properties.

Agar-agar obtained from Gelidium and Gracilaria sp. is used in constipation and
stomach prolapse. Fucus vesiculosus Linn. (Fucoideae) has been used for centuries in
the treatment of thyroid, obesity, arteriosclerosis and digestive diseases. The recorded
use of Fucus vesiculosus dates back to at least the time period of the Eclectic Physicians
of the 19th century. Chlorella vulgaris yields chlorellin, an antibiotic compound.

Chondrus crispus Stackh. (Gigartinaceae) is used in bronchitis and diarrhea. Marine
algae Gelidiopsis sp. (Gaisellaceae) is consumed in Indonesia by coastal communities
for anti-aging property. Interestingly, the chloroform extract of Gelidiopsis sp. has an
antioxidant activity. In Vietnam, seaweeds are used for treatment of cough, asthma,
hemorrhoid, boils, goiter, urinary diseases, tumors, ulcers, and headaches.

Phytochemical and pharmacological investigations
1. Anticoagulant activity: It has reported that aqueous extract of carrageenan, even in
great dilution, acts as blood anticoagulant.
2. Antimicrobial activity
o Antiviral: Polysaccharides and polyphenols obtained from Fucus vesiculosus
haveanti-HIV activity. Polysaccharides of Gracilaria corticata J. Agardh.
(Gracilariaceae)showed selective antiviral activity against herpes simplex virus
typesl
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o Antibacterial and antifungal : The methanolic and ethyl acetate extracts of
Gelidiopsis sp. from Indonesia have antibacterial activity against Escherichia
coli, Pseudomonas aeruginosa, Vibrio damsela, Vibrio harveyi and
Staphylococcusaureus.

3. Antifilarial: Botryocladia leptopoda (J.Agardh) Kylin (Rhodymeniaceae) and its
hexane fraction has significant antifilarial activity against the animal filarial species
included Litomosoides sigmodontis and Acanthocheilonema viteae.

4. Antioxidant activity: Gelidiopsis sp. , Sargassum thunbergii. The extract has a
significant protective effect against DNA damage.

5. Antitumor activity :@ A phycocolloid (carbohydrates) developed from
Chondracanthus chamissoi and Lyngbya sp. have been used in the treatment of
oncologic patients. Neutral and acidic polysaccharides and their protein complexes
fractionated and purified from Sargassum thunbergii have antitumor activity in mice
with Ehrlich carcinoma.

6. Hypoglycemic and lipolytic activity: Chondrus species have hypocholesterolemic
activity. polysaccharide extracted from Fucus vesiculosus lowered total cholesterol
and low-density-lipoproteincholesterol levels, and increased the antiatherogenic
index.

7. Miscellaneous activity : A polyhalogenated monoterpene, plocamadiene A isolated
from red marine algae, Plocamium corallorhiza releases histamine from peritoneal
mast cells in the rats and guinea pigs. Gracilaria corticata has been reported to have
cholinesterase activity.

Second: Lichens
Introduction
Any complex organism of the group Lichenes, composed of a fungus in symbiotic
union with an alga and having a greenish, gray, yellow, brown, or blackish thallus that
grows in leaflike, crustlike, or branching forms on rocks, trees, etc. Many lichens are
known to have potent antibiotic properties, and many are edible. However, some lichens
do contain toxic substances, so one should not graze randomly on them.

Lichens in folk and traditional medicine

Some lichens were claimed to be good for coughs, jaundice, rabies and restoring loss
of hair. Herbal medicinal texts included an account of several species of lichens
including Cladonia, Evernia, Lobaria, Parmelia, Peltigera,Pertusaria, Physica,
Rocella, Usnea and Xanthoria . During the Middle Ages, lichens figured prominently
in herbals used by practitioners. Peltigera sp., mixed with 2 drachms of black pepper,
for 4-d, in halfpint of warm milk, was used for rabies or hydrophobia. Linnacus named
Peltigera, in 1753 as Lichen caninus (the Dog Lichen) as it has rhizines on the lower
surface that resembles teeth, hence a specifi ¢ epithet of canina.In traditional medicine,
Peltigera canina (L.) Willd is used as liver tonic and laxative. In Ireland, Peltigera
aphthosa (L.) Wiild. was used as a vermifuge. People of northern California used
Letharia vulpina (L.) Hue. (Parmeliaceae) in stomach diseases. A novel species of
Dictyonema was used by the Waorani as a hallucinogen. In Arabian medicine, Alectoria

usneoides was used in the treatment of splenomegaly (enlarged spleen).

Pharmacological investigations
Lichen metabolites exert a wide variety of biological actions including :
1. Antimicrobial activity
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o Antibacterial: Hypogymnia apinnata (atranorin), Letharia columbiana (vulpinic
acid), Lobaria pulmonaria (Stictic acid, constictic acid, and norstictic acid) and
Usnea fi lipendula (Usnic acid and salazinic acid) have been reported to have
signifi cant antibiotic activity against Micrococcus luteus, Staphylococcus
aureus, Salmonella gallinarum and Serratia marcescens respectively.

o Antifungal: Extracts of Andean lichens Protousneapoeppigii and Usnea florida
have antimicrobial activity against the pathogenic fungi Microsporum gypseum,
Trichophyton mentagrophytes and T. rubrum.

o Antiviral: Usnic acid isolated from Teloschistes chrysophthalmus (L.) and
parietin isolated from Ramalina celastri demonstrated antiviral activity against
the arena viruses Junin and Tacaribe.

2. Antioxidant activity: Phenolic constituents from the lichen Parmotrema stuppeum
(Nyl.) Hale including methyl orsenillate, orsenillic acid, atranorin and lecanoric acid
showed moderate antioxidant activity. Stictic acid derivatives from the lichen Usnea
articulata reported to have antioxidant activity.

3. Antitumor activity: The orcinol derivatives tenuiorin and methyl orsellinate present
in the extract of Peltigera leucophlebia exhibited in vitro inhibitory activity against
cultured human breast, pancreatic and colon cancer cell lines. Bianthraquinone
glycosides, collefl accinosides isolated from Collema fl accidum have antitumor
activity.

4. Inmunomodulator activity: Heteroglycans and a beta-glucan isolated from
Thamnolia vermicularisvar. subuliformis were tested for in vitro immunomodulating
activity and reported to have various influences on the immune system.

5. Tyrosinase-inhibitory activity: Methanol extracts of Graphina glaucorufa,
Graphina multistriata, Graphina salacinilabiata, Graphis assamensis, Graphis
nakanishiana, and Phaeographopsis indica have tyrosinase-inhibitory activity.

Third: Bryophytes

Introduction

Liverworts and mosses are small, low-growing plants, which constitute the phylum
bryophyta. Bryophytes, which are phylogenetically placed between vascular plants and
algae, form a unique division in the plant kingdom. There are more than 22,000
members of mosses (Bryophyta) in the world. About 2850 bryophytes are reported to
have medicinal value. They are now increasingly used for diverse purposes including
pollution control and as new sources of pharmaceuticals.

Bryophytes in traditional systems of medicine

Traditional Medicine named 40 kinds of bryophytes used to treat cardiovascular
diseases, tonsillitis, bronchitis, cystitis, and skin infections. Some species of Fissidens
and Polytrichum were utilized as diuretic and hair growth stimulating drugs in China
more than 400 years ago. Marchantia polymorpha is used in the treatment of liver
diseases likejaundice and hepatitis. In China, Rhodobryum giganteum (Schwaegr.) Par
and R. roseum (Hedw) Limpr are used in the treatment of heart ailments.

Dried Sphagnum was used extensively as a surgical dressing during the First World
War. In France, Marchantia polymorpha was used to promote diuresis. In the
Himalayas, Riccia sp. was used in the treatment of Tinea (ringworm) infestations.

Haplocladium microphyllum (Hedw) Broth is used as a demulcent medicine in infl
ammatory conditions like bronchitis, cystitis, tonsillitis and tympanitis. Philonotis
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fontana (Hedw) Brid is used by Go suite native people as a soothing preparation for
healing burns.

Pharmacological investigations
A brief account of pharmacological investigations carried out on bryophytes is
summarized below:

1. Antifungal activity: Pallavicinia lyellii is known to have antifungal activity against
Aspergillus fumigatus. steroid as the antifungal compound from P. lyellii. Herbertus
aduncus subsp. hutchinsiae has antifungal activity against Botrytis cinerea, Pythium
debaryanum and Rhizooctonia solani.

2. Antibacterial activity: Sanionins A and B isolated from the moss Sanionia georgico-
uncinata Ochyra, showed activity against important Gram-positive pathogens, such
as mycobacteria, multiresistant staphylococci, and vancomycin resistant
enterococci. Sanionins A and B showed anti-infl ammatory activity and low
cytotoxicity along with antibacterial activity.

3. Anti-cancer activity: Diplophyllin an ent-eudesmanolide isolated from
Diplophyllum albicans and D taxifolium showed anticancer activity against human
epidermoid carcinoma.

4. Cardio protective activity: An ether extract of Rhodobryum giganteum was reported
to cure angina (chest-pain) and reduce the oxygen resistance by increasing the rate
of flow in the aorta by over 30%.

5. Miscellaneous activity: sphagnol, a derivative of Sphagum is used to relieve the itch
of insect bites. Sphagnol is recognized as a useful application in eczema, psoriasis,
pruritus, hemorrhoids, chilblains, scabies and acne.

Fourth: Ferns

Introduction

A fern is a member of a group of vascular plants that reproduce via spores and have
neither seeds nor flowers. They differ from mosses by being vascular, i.e., having
certain tissue that conducts water and nutrients, and having branched stems. Like other
vascular plants, ferns have leaves, and these are "megaphylls", which are more complex
than the "microphylls" of clubmosses. While not much consideration has been given
towards the utility of pteridophytes; though they possess equal economic and medicinal
importance .

Ferns in traditional medicine

Ferns are not as important economically as seed plants but some ferns are used for
food, including the fiddleheads of Pteridium aquilinum (bracken), Matteuccia
struthiopteris (ostrich fern), and Osmundastrum cinnamomeum .

Oil extracted from ferns to expel internal parasites. Rhizomes of various shield fern
species (Polystichum and Dryopteris) have been used since the 18th century as a cure
for intestinal worms. Cyathea manniana Hook. (Cyatheaceae) from East Africa has
been used by the Chagga and by German troops in the First World War as an
anthelmintic. Pteridophytes fi nd use in Homoeopathic, Ayurvedic, Tribal and Unani
prescriptions for worm infestation. Aromatic compounds, glycosides and a- and -
pyrones are responsible for the anthelmintic, antibacterial, mutagenic and antifeedant
effects of ferns. The following are some examples fern which possesses anthelmintic
activity:
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Actiniopteris radiata L. (Adiantaceae): It is commonly found in India and
possesses anthelmintic activity. Powdered rhizome is used as an anthelmintic in
homeopathic medicine. It contains rutin and sterols.

Athyrium fi lix-femina (L.) Roth. ex Mert. (Dryopteridaceae): It is native to
Britain and popularly known as lady fern. A liquid extract of the root is an effective
anthelmintic, though it is less powerful than the male fern, D. fi lix-mas.
Cheilanthes hirta Sw. (Adiantaceae): This fern is found in Swaziland. Powdered
rhizome is used as an anthelmintic for tapeworm.

Cibotium baromerz (L.) J. Smith (Dicksoniaceae): In India, it is used as a remedy
for tape worm. In veterinary practice it is used as a vermifuge.

Cyathea medullaris G. Forst. Sw. (Cyatheaceae): It is native to New Zealand.
The gum obtained from the fern is used as a vermifuge.




