
Fats, Cholesterol, and Hormones
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Types of Fats

Lipids – biological origin – sparingly soluble in water

Main classes of lipids

Fatty Acids – long hydrocarbon chains with a carboxylic acid on one end

Triacylglycerols – fatty acid derivatives of glycerol

Phosphoacylglycerol–phosphate substituted diacylglycerols

Cholesterol – 4 ring system with a single polar group
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Triacylglycerol (ide)
Triacylglycerols – fatty acid derivatives of glycerol
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Fatty Acids
Saturated – single bonds all the way down the chain

C > 20 or C < 14 are very uncommon

Most chains have an even number
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Fatty Acids
Unsaturated – single bonds all the way down the chain

All double bonds are cis

Chain length : number of double bonds - position of 1st double bond from CH3 terminal

Double bonds tend 
to form every 3 

carbons

cis

trans 5



The importance of omega-3 FA
•Blood fat (triglycerides). Fish oil supplements can lower elevated triglyceride levels. Having high levels 
of this blood fat puts you at risk for heart disease. DHA alone has also been shown to lower 
triglycerides.

•Rheumatoid arthritis. Fish oil supplements (EPA+DHA) can curb stiffness and joint pain. Omega-3 
supplements also seem to boost the effectiveness of anti-inflammatory drugs.

•Depression. Some researchers have found that cultures that eat foods with high levels of omega-3s 
have lower levels of depression. Fish oil also seems to boost the effects of antidepressants and may help 
the depressive symptoms of bipolar disorder.
•Baby development. DHA appears to be important for visual and neurological development in infants.

•Asthma. A diet high in omega-3s lowers inflammation, a key component in asthma. But more studies 
are needed to show if fish oil supplements improve lung function or cut the amount of medication a 
person needs to control the condition.

•ADHD. Some studies show that fish oil can reduce the symptoms of ADHD in some children and 
improve their mental skills, like thinking, remembering, and learning. But more research is needed in 
this area, and omega-3 supplements should not be used as a primary treatment.

•Alzheimer's disease and dementia. Some research suggests that omega-3s may help protect against 
Alzheimer's disease and dementia, and have a positive effect on gradual memory loss linked to aging. 
But that's not certain yet.

Source:  WebMD 6

http://www.webmd.com/cholesterol-management/high-triglycerides-what-you-need-to-know
http://www.webmd.com/rheumatoid-arthritis/default.htm
http://www.webmd.com/depression/default.htm
http://www.webmd.com/baby/guide/your-pregnancy-week-by-week-weeks-1-4
http://www.webmd.com/asthma/default.htm
http://www.webmd.com/add-adhd/default.htm
http://www.webmd.com/alzheimers/default.htm
http://www.webmd.com/healthy-aging/omega-3-fatty-acids-fact-sheet


The Good, the Bad and the Ugly

Chlyomicrons
• Dietary fat/cholesterol transport to cells
• Originate in intestinal mucosa cells
• 1-2% protein, 85-88% triglycerides, ~8% phospholipids, 

~3% cholesteryl esters and ~1% cholesterol

LDL (Low Density Lipoprotein) – “Bad” Cholestrol
• Cholesterol transport from liver to cells 
• One of the lipoproteins (B-100) is recognized by LDL 

receptors.  This triggers encapsulation of LDL and 
release of cholesterol to be used in the plasma 
membrane

• 20-22% protein, 10-15% triglycerides, 20-28% 
phospholipids, 37-48% cholesteryl esters, and 8-10% 
cholesterolHDL (High Density Lipoprotein)

• Cholesterol transport to liver for degradation (or recycling)
• Cholesterol “scavenger”
• 55% protein, 3-15% triglycerides, 26-46% phospholipids, 15-30% cholesteryl esters, 

and 2-10% cholesterol 7



Steroid Hormones

Related to stress 
and low blood 

glucose response
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Omega 6’s and Prostaglandin Hormones
Synthesized in your body 

from Linoleic Acid
Some of the physiological effects of 

Prostaglandins:
• The inflammatory response (rheumatoid 

arthritis).
• The production of pain and fever.
• The regulation of blood pressure.
• The induction of blood clotting.

• The control of several reproductive 
functions such as the induction of labor.

• The regulation of the sleep / wake cycle.

Notable:  Cyclooxygenase (COX-2) is the 
target of many anti-inflammatory drugs
• Aspirin
• Naproxen (Aleve)
• Ibuprofen (Motrin, Advil)
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Hormones and Classifications

In eukaryotes, intercellular 
signals occur through 

mediated release of hormones
(chemical messengers)

Classified by the distance over 
which the carry a message

Endocrine hormones – act on cells distant 
from the site of release

Paracrine hormones – act on cells close to 
the site of release

Autocrine hormones – act on the same cell
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How do Hormones Work?
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Hunger/Satiation
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Hunger/Satiation
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General Features of Signal Transduction
Specificity is achieved by precise 

molecular complementarity 
between the signal and receptor 

molecules

What types of IM forces do you 
think guide the specificity?

Extra specificity built into expression 
profile of certain cell types

Thyrotropin-releasing hormone 
triggers response in pituitary cells 

but not hepatocytes

Epinephrine alters glycogen 
metabolism in hepatocytes but not 

adipocytes

1. Affinity of receptors for signal molecules
Often sub-nanomolar

2. Cooperativity in the interaction
Small changes in ligand concentration results in 
large changes in receptor activation

3.    Amplification of the signal
Receptor is activated, which catalyzes the 
activation of many equivalents of a 2nd

enzyme…. 14



Thyroid Hormones
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Insulin and the Insulin Receptor
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Insulin and the Insulin Receptor

Insulin

Production 
stimulated by 

elevated blood 
glucose levels

(synthesized in the 
pancreas)

Sugar uptake 
into all cells via 

the Glucose 
Transporter

Glycogen 
synthesis is 
stimulated

Cell division 
initiated

Decreased 
Hunger
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Insulin and the Insulin Receptor
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Insulin and the Insulin Receptor

19



Insulin and the Insulin Receptor
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The Physiological Response to Blood Sugar
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Epinepherine Receptor Action (same as Glucagon)
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cAMP/PKA Regulated Genes
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