
From Dioscordes’s pharmacopoeia, 1224



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

• Herbs are a subset of botanicals. 

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

Broad Definitions



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

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



National Center for Complementary and Integrative Health
NCCIH

50% of NCCIH effort
Natural Products



https://nccih.nih.gov/

National Center for Complementary 
and Integrative Health 



https://ods.od.nih.gov/

NIH Office of Dietary Supplements



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

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



Increasing Interest in Medicinal Properties 
of Natural Products/Botanicals

Scientific publications related to natural products/botanicals



Challenges in Natural Products Research

CENAPT:  Center for Natural Product Technologies at University of Illinois Chicago



Metabolic Syndrome is a Precursor 
of Type 2 Diabetes

Can botanical extracts affect development of Metabolic Syndrome?



Botanicals in the Treatment of Diabetes

“Goat’s Rue” ; French Lilac



Metformin in the Treatment of Diabetes

Galega officinalis L.

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

• Accounts  of using “goat’s rue” or French lilac 
reappeared in the 17 century

• French lilac was found to contain guanidine in 
the late 1800s.  Lowered glucose, but was 
toxic.

• A less toxic form was synthesized in the 
1920s.

• A clinically useful form was developed in the 
late 1950s.  



Most widely prescribed antidiabetic drug in the 
world.

One of the five most prescribed drugs in the 
United States.

U. S. > 83 million prescriptions filled in 2018. 

Metformin in the Treatment of Diabetes



Why are Plants a Great Source of Medicinal Compounds?



Why are Plants a Great Source of Medicinal Compounds?
The Complex Mixture of Constituent Compounds



Why are Plants a Great Source of Medicinal Compounds?

Analysis of the complex mixture of plant compounds 
using the unique signature of each compound

The Mass Spectrum of the mixture of compounds in a plant



Screening Botanical Extracts, beginning in 2005

In water soluble solutions



Screening Botanical Extracts

Cell Culture Animal Model of Disease Clinical Trials



Screening Botanicals for Bioactivity:  
Focus on Muscle and Fat

Fat tissue and skeletal muscle are important organs in
determining blood glucose levels  

Maintaining blood glucose levels



Screening Botanicals for Bioactivity:  
Muscle and Fat Cells in a Culture Dish

Fat cells with lipid dropletsSkeletal muscle cells



Bristle Mallow

Red Bay

Chinaberry

Lizard’s Tail

Elderberry

Groundsel Bush

Black Nightshade

Exploring the Use of Botanicals in Treating or 
Preventing Obesity-related Diabetes



Botanical Extracts Currently Being Tested

Bitter Melon Moringa

Fenugreek seedsArtemisia scoparia



Russian Tarragon
Artemesia dracunculus L

• Perennial Herb 

• Asteraceae Family

• Native-Northern Hemisphere

• Genus Artemisia-1500 diverse 
species

• Rich source of herbal 
remedies/conventional drugs.

• Ethanolic Extract-
termed PMI 5011



Russian Tarragon
Artemesia dracunculus L

We harvest at the flowering stage



Ethanolic extract from Russian Tarragon (PMI5011): 
Reporting Our Findings to the Scientific Community

To Date:  35 publications on PMI5011, over 200 publications from the BRC



PMI5011:  From Isolating the Extract to Clinical Trial

Screen 100s of botanical ethanolic extracts 
for activity in skeletal muscle in cell culture

Artemisia species selected  
dracunculus, scoparia, santolinifolia

Ethanol extract of A. dracunculus
Designated PMI5011 

Test biological activity: muscle, fat, liver, pancreas
Bioactivity guided fractionation, toxicology

Testing in cell culture and in rodents

Ongoing Human Trials using Nutrasorb
Testing doses, safety



Bioactive Compounds Identified 
from Russian Tarragon Extract

Davidigenin Sakuranetin

DMC-1
2’,4-dihydroxy-4’-methoxydihydrochalcone 

DMC-2
2’,4’-dihydroxy-4-methoxydihydrochalcone

4’-O-Methyldividigenin 



Our Partners at CENAPT



Our Partners at CENAPT:
Guido Pauli, Distinguished Professor Pharmacognosy



What happens when we delete a single compound 
in the mixture?  Using “DESIGNER” Chemistry



Crude DMC-2 
fraction

KOE

CONTROL = reconstituted extract 

+ =

Removing a Single Compound from PMI5011
DMC-2, a chalcone



The Effect of the Single Compound DMC-2
on Blood Glucose

No change in body weight

Nothing given

Metformin

or

…big change in blood glucose



Cell growth, using energy

ATP

ADP

catabolic processes, generating energy

PMI5011
Skeletal muscle cell

or

The Effect of a Single Compound in PMI5011:
DMC-2

AKT AMPK



Cell growth, using energy

ATP

ADP

catabolic processes, 
generating energy

PMI5011 
KOE

Skeletal muscle cell

The Effect of a Single Compound in PMI5011

AKT AMPK



Screening Botanical Extracts

Cell Culture Animal Model of Disease Clinical Trials



Testing Botanical Extracts: Steps Along the Way

Botanical Approved
for Testing in Humans

Botanical Approved
for Human Use

Botanical Submitted
for FDA Approval

How Clinical Trials Work



PMI5011:  From Isolating the Extract to Clinical Trial:
McGregor’s Greens, Mt. Doro, Florida



From McGregor’s Greens, Mt. Doro, Florida
To the LSU Food Incubator

Shipped and stored frozen
176 pounds of Russian tarragon



Early Example of Isolating the Medicinal Compounds

Decoction method



• 176 lb Russian tarragon plant material

• 400 liters of water (~106 gallons)

• 12 kg soy protein isolate/flour (26.4 lbs)

Isolating the Medicinal Compounds for a Clinical Study

1.  Make the Russian tarragon tea/the decoction

2.  Bind the plant compounds to a soy protein isolate/flour

3.  Pour off the tea and unbound plant compounds 

4.  Freeze dry the bound compounds/soy flour mixture



A Decoction of Russian Tarragon:
LSU AgCenter Food Incubator

Early kettles

LSU Food Incubator kettle



A Decoction of Russian Tarragon:
LSU AgCenter Food Incubator

Early Scientists processing
herbal medicines

…and PBRC scientists at the Food Incubator



Tea from Russian Tarragon



Final Product: Compounds from Russian Tarragon 
Bound to Soy Protein Isolate (from ADM)



DMC-2 in the Nutrasorb/5011



Testing Nutrasorb/5011 in Clinical Studies:
Tolerability/Palatibility Study

 IRB approval, FDA review

 Data Safety and Monitoring Plan

 Study Accrual and Retention Plan

 Will begin recruiting in the fall

Botanical Approved
for Testing in Humans

Botanical Approved
for Human Use

Botanical Submitted
for FDA Approval
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