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In olden times if someone 
had the 

gift of herbs, 
They were almost 

automatically named a 
Witch by those who 

didn't understand their 
abilities.



Neanderthal Medicine



A body was 
unearthed that 
had been buried 
with eight species 
of plants which are 
still widely used in 
ethnomedicine

Medicinal herbs Discovered

Shanidar Cave 

Reconstruction



Neanderthal Medicinal Species
Many of those species identified at the time were still to be found 

in the area and within historical times seven had been 

recognised and utilised as medicinal herbs by modern humans. 

A Yarrow
(bloodworth: Stopping bleeding)

B Mallows
(Mucus, dry cough, bronchitis)

C Ephedra 
(Stimulant, TCM)

D Centaury 
(Peptic discomfort)

Still recognised and used as herbal medicines by many people today.
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Otzi - The Ice Man
• September 19, 1991

Austria’s Otzal Alps 

• Iceman lived between 3350 and 3100 B.C.

• “Medicine kit,” two walnut-sized lumps of a birch fungus 

used as a laxative and as a natural antibiotic. 

''The discovery of the fungus suggests that the Iceman was aware of his intestinal parasites and fought them with 

measured doses of Piptoporus betulinus.’‘  New York Times https://www.nytimes.com/1998/12/08/science/lessons-in-

iceman-s-prehistoric-medicine-kit.html

http://www.google.ie/imgres?imgurl=http://i.dailymail.co.uk/i/pix/2008/11/03/article-1082776-004B536000000258-518_468x306.jpg&imgrefurl=http://www.dailymail.co.uk/sciencetech/article-1082776/Cloning-grave-Scientists-create-new-life-mouse-frozen-16-YEARS.html&usg=__FQk1v0xQLfPeptuLQ8EZFZf_Em0=&h=306&w=468&sz=44&hl=en&start=1&um=1&itbs=1&tbnid=yPDXcC3bxBf3TM:&tbnh=84&tbnw=128&prev=/images?q=ice+man+medicines&um=1&hl=en&sa=N&tbs=isch:1
http://www.mushroomexpert.com/images/contrib/cappel_piptoporus_betulinus.jpg
http://www.mushroomexpert.com/images/nadon/nadon_piptoporus_betulinus.jpg


The Global Story

The same plants have been used and              

documented for more than 5,000 

years in such ancient cultures as the Greeks, Romans, 

Egyptians, 

Native American  

Chinese cultures



Medicines From Plants



Willow and Aspirin

• Native Americans and 

Ancient Greeks –treat 

aches and fever

• The willow tree is the 

source of Salicylic acid.

• This is chemically 

converted to Aspirin

http://en.wikipedia.org/wiki/File:Aspirin-skeletal.svg
http://upload.wikimedia.org/wikipedia/commons/0/00/Salix_alba_Morton.jpg
http://en.wikipedia.org/wiki/File:Salicylic-acid-skeletal.svg
http://www.google.ie/imgres?imgurl=http://theherbalshopper.com/wp-content/uploads/2009/07/white-willow-bark.jpg&imgrefurl=http://www.vitaminsupplementer.com/herbal-medicines/natures-aspirin/&usg=__5Kv4NYHIf1k2hdVmzAZFUO8ydQE=&h=300&w=300&sz=25&hl=en&start=13&um=1&itbs=1&tbnid=wm_Z9w7oLP04jM:&tbnh=116&tbnw=116&prev=/images?q=Willow+medicine&um=1&hl=en&sa=N&tbs=isch:1
http://scrapetv.com/News/News Pages/Health/Images/aspirin.jpg
http://www.google.ie/imgres?imgurl=http://itsmenswear.files.wordpress.com/2009/09/aspirin325.jpg&imgrefurl=http://itsmenswear.wordpress.com/2009/09/14/&usg=__rN5n7_RvgcC6vBJlu5tXXBqNAwc=&h=462&w=254&sz=23&hl=en&start=3&um=1&itbs=1&tbnid=OHWfHrVoZXd2dM:&tbnh=128&tbnw=70&prev=/images%3Fq%3Daspirin%26um%3D1%26hl%3Den%26ndsp%3D20%26tbs%3Disch:1


Digatalis
Digitalis Purpurea Foxglove or Lady’s glove. Also known as 

Witch’s Gloves” and “Dead Man’s Bells”.  

Toxic Plant – source of -

DIGOXIN TABLETS BP 250 micrograms (atrial fibrillation).



The Opiates

Opium - milky sap from the opium poppy. 

Earliest reference to opium use and the cultivation 

comes from the ancient Sumerians in Mesopotamia 

around 3,400 B.C. —referred to the bright red poppy 

flowers as hul gil, “the joy plant.”

Opium cultivation spread to the ancient Greeks, 

Persians and Egyptians. Opium use in ancient Egypt 

flourished under the reign of King Tutankhamen 

around 1333-1324 B.C., and the Greek author Homer 

referred to opium’s healing powers in the Odyssey.

http://www.google.ie/imgres?imgurl=http://www.greatdetectives.net/detectives/wp-content/uploads/2009/10/rathboneholmes.jpg&imgrefurl=http://www.greatdetectives.net/detectives/category/sherlock-holmes/&usg=__RwlkMGpw-fVykQ-FihfEyR3hvyM=&h=577&w=454&sz=27&hl=en&start=12&um=1&itbs=1&tbnid=e76yXZCojI3UxM:&tbnh=134&tbnw=105&prev=/images?q=detectives+and+poisoning&um=1&hl=en&sa=N&tbs=isch:1


The Opium Wars



For millennia, China had been the most powerful nation on Earth. It 

dominated world trade with such exquisite products as silk, fine pottery, 

lacquerware, and tea. 

By the 1800s, countries in Europe had begun to industrialise. They 

began looking abroad to sell their manufactured products. 

Chinese people were used to a traditional lifestyles and already had 

access to the finest goods produced anywhere in the world, they did 

not want any of the products that European countries had for sale. 

Europeans to trade in one port: Canton. The Chinese did not want to 

trade their products for European manufactured goods, Europeans 

could only get Chinese goods if they bought them. They had to pay in 

silver. 

This meant that Europeans were spending far more money than they 

were making in China. Buying Chinese goods was bankrupting 

European countries.



Finally, British merchants found a product that would put them back in 

the black: drugs. 

Two armed conflicts, called the Opium Wars, followed China’s 

attempts to suppress opium use within its borders, and British efforts 

to keep opium trafficking routes open.

In each case, the Chinese lost, and European powers gained 

commercial privileges and land concessions from China. 

During the First Opium War (1839-1842), the British government 

resorted to “gunboat diplomacy” to force the Chinese government to 

keep the ports in Shanghai, Canton and elsewhere open to trade. 

China ceded Hong Kong to the British in the Treaty of Nanking 

following the First Opium War. 

During the Second Opium War (1856-1860), the British and French 

joined forces against China to make the opium trade legal in China



In the British Parliament, William Ewart Gladstone denounced the First 

Opium War as…..

“a war more unjust in its origin, a war more calculated in its progress to 

cover this country with permanent disgrace.”



Galanthamine
Nivalin, Razadyne, Razadyne ER, Reminyl,Lycoremine

• Bulbs of  flowers of Galanthus

species.

• Discovered after the 

observation, by a Bulgarian 

pharmacologist travelling in a 

rural part of his country when 

he noticed people rubbing 

snowdrops on their foreheads. 

When he asked why, he was 

told that it was an ancient cure 

for headaches.

• Galanthamine isolated–

Russia 1950’s

• Acetylcholinestaerase (AChE)

-inhibiting properties



Anti Cancer drugs

Taxol  

Taxol was discovered beginning in 

1962 U.S. NIH -funded screening program.

Isolated from the bark of the Pacific 

yew, Taxus brevifolia.The amount of taxol

that can be extracted from the yew tree is 

very small.

The sacrifice of one 100 year old tree 

would result in approximately only 350mg 

of taxol, just about enough for one single 

dose for a cancer patient.

http://mirror-uk-rb1.gallery.hd.org/_exhibits/leaves/_more2006/_more11/Yew-aka-Taxus-tree-and-bright-red-berries-in-November-in-Kingston-London-England-closeup-10-DHD.jpg


The Taxanes

• Julius Caesar mentioned in his "Gallic Wars" that Catulvolcus

committed suicide by consuming extracts from the yew tree.

• Taxol, also known as Paclitaxel, is one of several cytoskeletal 

drug that target tubulin. Taxol-treated cells have defects in mitotic 

spindle assembly, associated with cell division.

• Developed commercially BMS the generic name has changed to 

"paclitaxel" with Trademark Taxol.

• Paclitaxel is approved in the UK for ovarian, breast and lung, 

bladder, prostate, melanoma, oesophageal, and other types of solid 

tumour cancers.

http://mirror-uk-rb1.gallery.hd.org/_exhibits/leaves/_more2006/_more11/Yew-aka-Taxus-tree-and-bright-red-berries-in-November-in-Kingston-London-England-closeup-10-DHD.jpg


The Vinca Alkaloids

http://www.google.ie/imgres?imgurl=http://www.mongabay.com/images/external/2006/satellite/africa/madagascar1.jpg&imgrefurl=http://rainforests.mongabay.com/20madagascar.htm&usg=__Q3DyQGUDwF0XVBl00WyIppK28s8=&h=290&w=400&sz=23&hl=en&start=30&itbs=1&tbnid=KaM4ovBVLi_OeM:&tbnh=90&tbnw=124&prev=/images?q=vincristine+madagascar&start=20&hl=en&sa=N&gbv=2&ndsp=20&tbs=isch:1


Madagascar periwinkle 

Used in Madagascar, and in many of the countries to which it was later 

spread, as a folk treatment for diabetes. 

Researchers investigating its medicinal properties discovered that it 

contained a group of alkaloids that, though extremely toxic, had 

potential uses in cancer treatment. 

Two of these alkaloids, vincristine and vinblastine, can be used in 

purified form to treat common types of leukaemia and lymphoma. 

The discovery of vincristine is credited with raising the survival rate of 

childhood leukaemia from under 10% to over 90%. Thousands of 

children’s lives have therefore been saved by an extract of this humble 

garden plant
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R=-Me: Vinblastin, Velbe®
R=-CHO: Vinkristin, Vincristine®



Vinca versus Taxol

Vinca alkaloids and Taxol operate by interfering with cell division.

Vinca alkaloids block polymerisation of cell building blocks and promote 

depolymerization, whereas Taxol blocks depolymerization and cause 

the cell to become rigid and not be able to undergo cell division.



Demand

There is a growing demand for vincristine rather than 

vinblastine, but the plant produces a much higher 

proportion of vinblastine. Fortunately, it is 

now possible to convert vinblastine into

vincristine either chemically or by using microbes e.g. 

Streptomyces albogriseolus



Medicines from the Sea





SPONGES

Tectitethya crypta (formerly known as Cryptotheca

crypta) is a large, shallow-water sponge found in the 

Caribbean. Two molecules, spongothymidine and 

spongouridine, from this sponge have acted as 

inspiration for anti HIV drugs

Simplest form of multi-cellular animals. Come in a large variety of 

colours, shapes and structural complexities. 

They have partially differentiated tissues, and not true tissues. 

Sponges don’t have internal organs. They don’t have muscles, a 

nervous system, or a circulatory system. Their walls are lined with 

many small pores called ostia that allow water flow into the sponge.

http://www.spongeguide.org/speciesinfo.php?species=76


Tunicate Derivatives

Are filter feeders, living mainly 

from plankton. The adults are 

sessile, stuck to rocks. They are 

called tunicates because the 

adult form is covered by a 

leathery tunic.



Antitumour agents Didemnins

Tunicate Derivatives

Studies showed anti-tumour activity in mice

Used briefly to treat solid or non-Hodgkin lymphoma IV every 3 weeks

However, serious side effects 

neuromuscular and cardiotoxic- Didemnin B Discontinued



• Another depsipeptide. From Mediterranean Aplidium albicans –

Aplidine.

• Interferes cell division. Less toxic (GI and liver)

• For advanced solid tumours - Phase II trials start soon.

Dehydrodidemnin B Plitidepsin

In July 2003, plitidepsin was granted orphan 

drug status by the European Medicines 

Agency for treating acute lymphoblastic 

leukemia.

As of 2007, it was undergoing multicenter

phase II clinical trials.

In 2016, early results in a small phase I trial 

for multiple myeloma were announced



Trabectedin / Yondelis

• Trabectedin is an anti-tumour drug. It is sold by Zeltia and Johnson 

and Johnson under the brand name Yondelis

• Extracted from the sea squirt Ecteinascidia turbinate. It was found to 

have anticancer activity in 1969.

• I tonne of animal to isolate 1g of Trebectedin. 5g for a clinical trial. 

• The current supply is based on a semisynthetic process developed 

by PharmaMar starting from safracin B , an antibiotic obtained by 

fermentation of the bacterium Pseudomonas fluorescens

• Challenges with natural products….Biomass

• Synthesis / semisynthesis / aquaculture / biotransformation



Ziconotide (Ziconotide/ Prialt)

Derived from the toxin of the cone snail Conus magus.

(Baldomero Olivera) 1960’s was inspired by accounts of the deadly effects of 

these toxins from his childhood in the Philippines. 

Scientists were intrigued - thousands of chemicals in marine snail toxins 

Ziconotide was discovered in the early 1980s (Michael McIntosh)

It is 1,000 more powerful than morphine, and is non-addictive.

Administered directly through the spinal cord, resulting in pain relief.

Prialt is 1,000 times more powerful than 

morphine, but, unlike morphine, it is not 

believed to be addictive. The FDA 

approved its use for chronic, intractable 

pain such as that suffered by people with 

cancer, AIDS or certain neurological 

disorders. It is delivered directly into fluid 

surrounding the spinal cord by external or 

implanted pumps.

https://en.wikipedia.org/wiki/Conus_magus


Medicine from Amphibians
• >73 amphibian species have 

some kind of medicinal values. 

• The skin of frogs and toads has 

been used for medicine by many 

cultures since ancient times. 

• For example, in the Korean 

culture, burning Japanese 

Treefrog (Hyla japonica) oil was 

believed to heal wounds, 

• The Gold-spotted Pond 

Frog (Rana plancyi

chosenica) has been prescribed 

for fewer, weakened immune 

system, and to cure infectious 

diseases from wild animals.

• Regeneration of tissues 

and organs by newts and 

salamanders.

• Freeze Thaw

• Frog Glue



Traditional Medicine

Evidence Based leads



Some Facts
Traditional medicine

• In Africa and Asia, 80% traditional remedies rather than 

modern medicine for primary healthcare.

• In China nealy 80% of their 1.4 billion population use TCM

• TM worth US$14 billion sold in China in 2005, US$160 

million in Brazil in 2007.

• Global market of more than US$60 

billion.   

http://www.who.int/mediacentre/factsheets/fs134/en/



Developing Medicine From A 
Traditional Medicine

A Case Study – School of Pharmacy TCD



Routes for Traditional Drug Discovery  and 
MA

Preclinical research 

▪ 3 to 4 years 

Clinical evaluation 

▪ Phase 1 to Phase 3



Case Study 1 :    The PH46A Story



Case 1 Continued

Normal colon



The Journey €12 M to Clinical trials 
(Phase IIA). 

Project Started with £500 in 1988 



A drop in the ocean

http://www.google.ie/imgres?imgurl=http://www.tapirback.com/tapirgal/gifts/friends/reptiles/frog-poison-arrow-frog-plastic-f1363.jpg&imgrefurl=http://www.tapirback.com/tapirgal/gifts/friends/reptiles/frog-poison-arrow-frog-plastic-f1363.htm&usg=__PJ3AQ8OnOUkDPlXMLsjxV2I39QU=&h=389&w=500&sz=137&hl=en&start=3&um=1&itbs=1&tbnid=vfgCLJN6YkJP7M:&tbnh=101&tbnw=130&prev=/images?q=POISON+ARROWS&um=1&hl=en&sa=N&tbs=isch:1


Recommended Reading

http://www.pharmaceutical-journal.com/news-and-

analysis/features/drug-discovery-returns-to-the-wild/20067820.article

http://www.esciencecentral.org/journals/traditional-medicine-the-goldmine-

for-modern-drugs-atbm.1000e108.pdf


