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Black Nightshade



ÅA botanical is a plant or plant part valued for its medicinal or 
therapeutic properties, flavor, and/or scent.

ÅHerbs are a subset of botanicals. 

ÅProducts made from botanicals that are used to maintain or 
improve health may be called herbal products, botanical products, 
or phytomedicines. 

Broad Definitions



U.S. History

Earliest Record of Herbal Medicines used by 
Native Americans and Settlers.

Continued Research

Continued Research and Development of Herbal 
Medicines.

Drugs from Trials

Renewed Interest Herbal Medicines ïDrugs; 

Taxol (Pacific yew), Camptothecin 

(Camptotheca tree)

Clinical Trials

Phase I and II Clinical Trials begin on 

Compounds Derived from Screening of the 

1960ôs.

NCI Starts CCNSC

Cancer Chemotherapy National Service 

Center ïScreen for Anticancer Compounds.

NCI Call for Plant Species

NCI Commissions USDA Botanists to Collect 

Samples ï1000 Plant Species/Year

First Clinical Trials of Metformin as a 

Treatment of Diabetes.

Shift-Synthetic Drugs

New Era for Synthetic Drugs

Quinine Synthesized

English Chemist William Henry Perkin Laid 

Ground Work for Industrial Organic Chemistry 

with the synthesis of quinine.

Caffeine & Morphine

Caffeine- Stimulant -CNS

Alkaloid-coffee plant seed and leaves of tea.

Isolated -1821 & Synthesized -1895.

Morphine-Pain Reliever-Alkaloid from Poppy. 

Isolated-1804 & Sold by Merck in 1827.  

Western Medicine

Dioscorides-Greek Physician, Pharmacologist 

and Botanist wrote a 5 -Volume encyclopedia 

ñDe Materia Medicaò Describing 100ôs of 

Medicinal Herbs.

1200BC

78 AD

1600s 1850s

1990s1960s

1980s

1900s

2000s1950s

1820s

Ancient Ayurveda

Most Ancient Health Care System of India, 

Sri Lanka, and other Countries.  Based on 

Traditional Herbal Medicines.

History of Herbal Medicines



1200BC 1600s 1853

1990s1965

1980s

1897

20151950s

History of Herbal Medicines:  Artemisia annua L.

283-343 AD400 BC 1803-06 1918

Chinese physician  Ge Hong 
used sweet wormwood 

(A. annua) to treat fevers.

He wrote a handbook of 
Emergency Formulas.

YouyouTu, a Chinese scientist,   
extracted Artemisininfrom A. annua.

Used to treat malaria.

Nobel Prize in Physiology or Medicine awarded to YouyouTu
for her discovery of  artemisininas a novel therapy against malaria.



Drug Action Plant Source
Aspirin Anti-inflammatory Salixalba L.

Atropin Anti-cholinergic Atropabelladonna L

Caffeine CNS stimulant Camellia sinensis(L.) 

Camphor Antiseptic CinnamonumcamphoraL.

Camptothecin Anticancer CamptothecaacuminataD

Codeine Analgesic PapaversomniferumL.

Curcumin Choleretic Curcuma longa L.

Digitoxin Cardiotonic Digitalis purpureaL.

Ephedrine Sympathomimetic Ephedra sinicaStapf.

Etoposide Antitumouragent PodophyllumpeltatumL.

Morphine Analgesic PapaversomniferumL.

Physostigmine Cholineseraseinhibitor PhysostigmavenenosumL.

Quinine Antimalarial Cinchona ledgerianaL.

Santonin Ascaricide Artemesiamaritima L.

Taxol Anticancer TaxusbrevifoliaNutt.

Vincristin/vinblastine Antitumouragent CatharanthusroseusL.
Table adapted from Fabricant, et al., 2001

Drugs Derived from Plant Sources



Botanicals in the Treatment of Diabetes

άDƻŀǘΩǎ wǳŜέ Τ CǊŜƴŎƘ [ƛƭŀŎ



Metformin in the Treatment of Diabetes

Galegaofficinalis L.

Å Extracts from French Lilac were used 
in the middle ages (500-1500 AD) to treat
symptoms typical of type 2 diabetes.

Å!ŎŎƻǳƴǘǎ  ƻŦ ǳǎƛƴƎ άƎƻŀǘΩǎ ǊǳŜέ ƻǊ CǊŜƴŎƘ ƭƛƭŀŎ 
reappeared in the 17 century

Å Metformin is based on compounds found in 
French lilac. It is the most widely prescribed 
anti-diabetic drug in the world.

Å U. S. > 48 million prescriptions filled in 2010.

Å Now studied for other ǳǎŜǎΧŎŀƴŎŜǊ 
prevention, anti-ŀƎƛƴƎΧƴƻǘ ŎǳǊǊŜƴǘƭȅ 
approved for these uses. 



Why are Plants a Great Source of Medicinal Compounds?



But is Plant-based/Natural Always Safe or Effective?



Plant-based Dietary Supplements:
How Safe are They? Are They Effective?



From the CDC, National Health and Nutrition Examination Survey 

Percentage of Adults (20 year of age and older)

Using Dietary Supplements in the United States

In 2012, Americans spent $12.8 billion out-of-pocket on natural products supplements
This is 1/4th of what we spent  out-of-pocket on prescription drugs



Adapted from Bailey et al 2013 JAMA Intern Med. 173(5): 355-361

Botanical-based Dietary Supplementation:
Who is taking dietary supplements?



National Center for Complementary and Integrative Health
Formed in 1998 by Congressional Mandate

https://nccih.nih.gov/health/know-science


