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Pharmacognosy is the branch of  pharmacology that studies 
drugs in their crude and/or natural states.[1] In general, when 
we describe pharmacognosy, we are usually referring to plant 
based medicinal systems. However, it is important to note that 
medicinal preparations may also be derived from animal sources 
as well as from fungi and microorganisms. Indeed, the discovery 
of  the fungal antibiotic agent penicillin (from Penicillinum spp.)‌[2] 
is one of  the most important medicinal findings to date. Many 
other useful medicinal products are also derived from fungi 
including the immunosuppressant mycophenolic acid (also from 
Penicillinum spp.)[3] and purgative anthraquinone emodin (from 
Penicillium islandicum).[4] Also, numerous hallucinogenic substances 
(eg. psilocin and psilocybin) are produced by Psilocybe spp. (family 
Tricholometaceae) of  fungi.[5]

Similarly, numerous medicinal agents are produced by bacteria, 
especially further antibiotic agents. Very early studies demonstrated 
the antibiotic potential of  bacteria towards other bacterial species. 
In 1887 it was accidently discovered that prior injection of  
Streptococcus erysipelatis protected guinea pigs from developing 
cholera when injected with Vibrio cholera.[6] Furthermore, it was 
also shown that previous injection of  either Streptococcus erysipelatis 
or Pseudomonas aeruginosa also prevented the development of  
anthrax in experimental animals injected with Bacillus anthracis[6] 
and that pre-injection of  sterilised cultures of  the protective 
bacteria have the same protective effect as live bacteria.[7] This 
discovery stimulated further studies into the antibiotic activity 
of  bacteria, resulting in the discovery of  streptomycin, 
chloramphenicol, chlortetracycline, tetracycline, erythromycin, 
neomycin and numerous other antibiotics, especially from 
Streptomyces spp. (family Streptomycetaceae). Other bacteria, 
particularly Bacillus spp., are noted for their production of  
antibiotic polypeptides such as actinomycin,[8] bacitracin,[9] 
tyrothrycin[10] and polymixin.[10] These antibiotic polypeptides 
were initially not widely used as they also display strong cytotoxic 

properties. More recently, there is renewed interest in their use 
due to their antitumor potential. Indeed, the bacterial antibiotic 
polypeptides doxorubicin, daunorubicin and actinomycin D are 
now routinely used in the treatment of  a variety of  cancers.[11,12]

Although the number of  animal derived pharmacognostical 
agents is small when compared to fungi, bacteria and plants, 
there has recently been an increase in interest in marine creatures 
as a source of  new drugs. Marine invertebrates in particular, 
account for much of  the recent publications describing animal 
pharmacognosy. Some species of  sponges have been found to 
have antibacterial, antifungal, antimalarial, cytotoxic and anticancer 
bioactivities.[13] Furthermore, sponges produce interesting 
metabolites including bromophenols, cyclic peroxides, peroxyketals 
and modified sesquiterpenes which warrant further investigation.‌[13] 
The soft coral Sarcophyton glaucum produces the diterpenoids 
sarcophytol A and sarcophytol A, which have tumour inhibiting 
bioactivity.[14]

Whilst marine animals are receiving much recent interest, there 
are also many examples of  pharmacognostical agents derived 
from terrestrial animals. For examples, bees (Apis mellifica) provide 
us with multiple useful medicinal properties. The antimicrobial 
activity of  honey produced by bees feeding on some plant species 
is known to be exceptionally good. Manuka honey (made by 
bees feeding on the Eastern Australian/New Zealand plant 
Leptospermum scoparium) is an especially good antimicrobial agent.‌[15] 
Additionally, beeswax and royal jelly are also reported to have 
therapeutic properties.[16] Toad skins contain cardioactive agents 
and were used to treat oedema prior to the development of  
more effective agents.[17] Pharmacognostic agents produced by 
vertebrates include lanolin from wool, gelatine and musk. In my 
own region of  the world (Australia) there is also much interest 
in oils obtained from emu for its many therapeutic properties.‌[18]

Inorganic chemicals may also have important medicinal properties. 
Silver is particularly well known for its antibacterial activity[19] 
and  has been used since the times of  ancient Greece. Silver 
nanoparticles have also been shown to have a potent cytoprotective 
bioactivity towards HIV infected cells.[20] Gold thiolates have been 
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•	 Natural product discovery and evaluation
•	 Mechanistic studies
•	 Method and technique development and evaluation
•	 Isolation, identification and structural elucidation of  natural 

products
•	 Synthesis and transformation studies

We look forward to receiving your valuable pharmacognosy 
communications.
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used in the treatment of  rheumatoid arthritis and as anti-tumour 
agents (as reviewed in Parish and Cottrill).[21] A variety of  copper 
and iron complexes demonstrate potent cytotoxic activities against 
human cancer cells.[22] Recent studies have highlighted the 
importance of  selenium in blocking the production of  reactive 
oxygen species (ROS) and thus blocking oxidative stress and its 
associated disease states and medical conditions.‌[23] A variety of  
other inorganic molecules and ions also have medicinal promise, 
possibly also through their maintenance of  cellular redox state.

Despite the importance of  pharmacognostic agents from fungi, 
microorganisms and animals, plants provide us with the greatest 
variety of  medicinal agents and arguably hold the most promise 
for future drug discovery. Asian medicinal botany in particular 
has been especially well documented. Traditional Chinese 
Medicinal (TCM) systems and Indian Ayuverda are widely 
practiced with approximately 85% of  Indians regularly using 
crude plant formulations for the treatment of  various diseases 
and ailments.[24] Similarly, African and Middle Eastern medicinal 
ethnobotanies are also widely practiced well documented. Even 
allopathic/Western medicine practiced in developed countries 
owes much to our understanding of  plant based remedies. Indeed, 
it has been estimated that approximately 25% of  all prescription 
drugs currently in use are originally derived from plants.[26,27] 
Furthermore, approximately 75% of  new anticancer drugs 
marketed between 1981 and 2006 are derived from plant 
compounds.[26] Recently, there has been an increase in interest 
in pharmacognosy and natural therapies due to the perception 
that natural therapeutics offer a safer alternative than synthetic 
formulations due to their organic origin. This is reflected in the 
dramatic increase in publications in pharmacognosy journals 
over the period 2005-2010.[28] It is evident that a further publication 
outlet is required to accommodate this expanding field.
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