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Lorenzo’s Oil

Introduction


In the movie, Lorenzo Odone is initially portrayed as a normal, happy, healthy child whose health suddenly declines. Taking place from 1984 to 1987, the parents (Augusto Odone, played by Nick Nolte, and Michaela Odone, played by Susan Sarandon) become involved in a fight to save the life of their son. The Odones train themselves in biochemistry to develop a treatment for their son.

The disease portrayed in the movie is called adrenoleukodystrophy (ALD). Very simply, this disease is due to the removal of white, lipid sheaths (myelin) that surround long thin cells called neurons.  Neurons, of course, allow us to think and to move (IE: control our muscles).  "Leuko" means white (referring to the myelin that covers neurons and makes neurons look white) whereas "dystrophy" refers to "abnormal development." Although there are many forms, the symptoms of the form of ALD shown in the movie begin at age 5 to 12 and death occurs within a couple of years (Moser, 1997). The symptoms (dementia, loss of sight, hearing, speech, and ability to walk) are believed to be due to solubilization (dissolving) and removal of the myelin sheath around neurons by a build up of very long chain, saturated fatty acids (VLCSFAs) in the body. Without a myelin sheath, nerve cells do not conduct action potentials; in essence, the neurons stop telling muscles to contract and the patient cannot move. Multiple sclerosis, using a different mechanism, will also remove myelin. 

Pre-Movie Questions:

(1) 
Using your Biology textbook (Figure 14-2), label the diagram of the neuron below. 
[image: image1.jpg]



(2)
What is myelin and what function does it serve for the neuron?


____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________
(3)
Fats/Lipids are formed by the dehydrations synthesis of ____ fatty acid and ____ glycerol molecule.
         [Fig. 4-10]

[image: image2.png]NAMES AND CHEMICAL DECRIPTIONS OF SOME COMMON FATTY ACIDS

LIPID CHAIN LENGTH # DOUBLE OMEGA #
COMMON NAME (# of carbons)  BONDS  (double bond
position)
Lauric Acid  —rreeeeeee 12 0 none
Myristic Acid 0 none
Palmitic Acid 0 none
Stearic Acid 0 none
Oleic Acid - 1 omega-9
Linoleic Acid 2 omega-6
Conjugated Linoleic Acid (CLA) 18 2 omega-6
Alpha-Linolenic A 3 omega-3
Gamma-Linolenic Acid (GLA)-~ 3 omega-6
Dikomo-Gammi-Lisolnic Acd (DGLA) 20 3 omega-6
Arachidonic Acid 4 omega-6
EicosaPentanoic Acid (EPA) - F H omega-3
DocasaHexaenoic Acid (DHA) - 2 6 omega-3

SCIENTIFIC
NAME

dodecanoic acid
tetradecanoic acid
hexadecanoic acid
octadecanoic acid
9-octadecanoic acid
9,12-octadecadienoic acid
9,11-octadecadienoic acid(*)
9,12,15-octadecatrienoic
6,9,12-0ctadecatrienoic
8,11, 14-cicosatetranoic acid
58,11, 14-cicosatetranoic acid
5,8,11,14,17-cicosapenaenoic aci
477,10,13,16,19-docosahesacnoic acid

(*) Some 10,12 CLA also occurs, but the 9,11 form greatly predominates in ruminant foods.
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(4)
Use the diagram below to help you identify the difference between saturated and unsaturated fats?

____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________


____________________________________________________________________________________

____________________________________________________________________________________
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(5) 
Oleic Acid is considered a V______ L______ C_________ S________________ F________________


because it contains 18 or more carbon atoms,
(6)
Another groups of organic compounds presented in the film are enzymes. 


Enzymes are proteins that act as  ______________________ to control the rate (speed) of a chemical 
reaction. One enzyme you are already familiar with is salivary amylase found in saliva and breaks down 
the disaccharide (sugar) sucrose found in gum. 

(7)
Genes make proteins! The gene to make the enzyme featured in this film is found on the X 
chromosome. A normal gene (allele) would produce a normal enzyme and this allele would be 
dominant over the defective recessive gene (allele). Lorenzo's 
mother and aunt had a normal dominant 
allele and a dangerous recessive allele but they did not have ALD since the dominant allele made a 
enough of the enzyme to break down the very long chain saturated fatty acids not to cause ALD. 


As such, ALD is considered a sex-linked, recessive disorder.  

What does it mean when a disease is sex-linked and why 

do sex-linked, recessive genetic disorders affect more boys 
	 
	 

	 
	 



than girls?  Use a Punnett Square to help support your answer.

___________________________________________________


___________________________________________________

___________________________________________________


___________________________________________________


______________________


___________________________________________________


______________________

___________________________________________________


______________________

___________________________________________________


______________________
Post-Movie Discussion Questions:

(Be prepared to discuss, IN DETAIL, the answers to each of these questions)
1. 
Which cells in the body does ALD affect?
______________________________________
2. 
Which organic compounds in the body does ALD affect? 
_______________________________
3.
Does Lorenzo have one or two copies of the gene that causes ALD?   __________
4. 
Most inherited diseases like ALD and cystic fibrosis are recessive diseases. 
   True    or    False:

What does the phrase "recessive disease" mean?

____________________________________________________________________________________


____________________________________________________________________________________ 
5. 
If most inherited diseases are due to a recessive allele, and many patients die before they reproduce, 
why does the recessive gene (allele) remain in the population?

____________________________________________________________________________________

6. 
Why are boys more likely to have an inherited sex-linked (recessive) 
	 
	 

	 
	 



disease than girls?  Use a Punnett square to help explain your answer.

____________________________________________________


____________________________________________________


____________________________________________________

7.
Why does Mr. Collea say he hopes someday girls will be afflicted with ALD? 

____________________________________________________________________________________


____________________________________________________________________________________ 
	 
	 

	 
	 


8.
What if Lorenzo was able to have children, what would be the 

odds of having a child with ALD if 
Lorenzo married a carrier?

 
Use Punnett squares to help explain your answer.

__________________________________________________

9.
Why CAN the therapy of erucic acid be tested on Michaela’s sister or Michaela?

____________________________________________________________________________________


____________________________________________________________________________________ 
10.
Do you agree or disagree with the decision did Lorenzo’s parents make about the way they would fight 
the disease to save their son?  What would you do? 

____________________________________________________________________________________


____________________________________________________________________________________ 

____________________________________________________________________________________


____________________________________________________________________________________ 
11.  
At the end of the movie, Augusto begins tackling his next challenge – stem cells.  Do some research on 
stem cells and explain what it entails along your views on this type of research. ? 

____________________________________________________________________________________


____________________________________________________________________________________ 

____________________________________________________________________________________


____________________________________________________________________________________ 

____________________________________________________________________________________


____________________________________________________________________________________ 

____________________________________________________________________________________


____________________________________________________________________________________
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