
The Road to Stockholm

A Nobel Mission



History and Discovery of a 

Unique Gaseous Signaling 

Molecule

Nitric Oxide

NO



N=O
Nitric Oxide is the most widespread 

signaling molecule in the body

Nitric Oxide is the most widespread 
“anti-aging” molecule in the body 



Guanylate Cyclase

GTP Cyclic GMP + PPi
Mg2+

NO



Nitroglycerin

✓Known vasodilator since the 1870’s.

✓Discovered in Alfred Nobel’s dynamite 

factories in Stockholm.

✓Mechanism of action unknown.

✓Called a direct acting spasmolytic agent.

❖Could it work by a NO/cyclic GMP 

mechansim?



Nitroglycerin

H2C-OH

HC-ONO2

H2C-ONO2

+ NO



Question: Is NO the Active 

Vasorelaxant Species of 

Nitroglycerin?

Answer: YES- Authentic 

NO Gas is a Potent 

Vasorelaxant.



Pharmacology of Nitric Oxide

✓Vascular smooth muscle relaxant or 

vasodilator.

✓Lowers the elevated blood pressure in 

hypertension.

✓Improves blood flow.

✓Inhibits blood clotting by interfering with 

platelet aggregation.



About Nitric Oxide

✓NO was well known to be a gas present in 

the earth’s atmosphere.

✓NO undergoes air oxidation to the noxious 

nitrogen dioxide (NO2).

✓Not known or even suspected to be present 

endogenously in mammals.

✓No one was thinking about NO as a 

naturally occurring signaling molecule.



One Thing Was Missing

✓The pharmacology was very interesting.

✓But what is the physiological relevance of 

the NO/cyclic GMP system?

❖For example, does NO exist endogenously 

in cells?



Chemical Properties of 

Nitric Oxide

✓Small lipid soluble molecule

✓Readily diffuses through cell membranes

✓Cannot be stored in organelles

✓Reactive free radical with short half-life

✓Looks for other paramagnetic species

✓Reacts with oxygen radicals

✓Also reacts with iron and sulfur species



The Mechanism of Vasodilation 

by Acetylcholine Remained a 

Complete Mystery for Nearly 

100 Years Until the Discovery of 

EDRF
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How is Nitric Oxide 

Produced by Mammalian 

Cells?





Discovery of Nitric Oxide as the 

Principal Neurotransmitter 

Mediating Erectile Function









What Happened Six 

Years Later?

(1998)



MECHANISM- INCREASES THE 

ACTIONS OF CYCLIC GMP AND NO

Sildenafil or Viagra



March  1998
Marketing of Viagra

October  1998
Nobel Prize Announcement
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N=O

Molecule of the Year

Science  1992



Impact of Nitric Oxide 

Research on Medicine and 

Therapeutics



Cardiovascular Disease is the 

Number One Cause of 

Morbidity and Untimely Death







The Answer to 

Cardiovascular Health is 

NITRIC OXIDE through 

Healthy Diet, Exercise and 

Key Food Supplements



Diet and Aerobic Exercise

✓Healthy diet elevates NO production and 

action.

✓Fatty and salty diet decreases NO.

✓Aerobic exercise stimulates NO formation.

✓Sedentary lifestyle decreases NO.



October 12, 1998






















