ACTIVATION OF FATTY ACIDS

  and transport into mitochondria for β-oxidation catabolism.

[image: image1.wmf]N

(

C

H

3

)

3

C

O

2

O

H

R

C

H

2

C

O

S

C

o

A

N

(

C

H

3

)

3

O

C

O

C

H

2

R

C

O

2

H

S

C

o

A

+

-

    carnitine 

+

+

-

fattyacyl carnitine

+

[image: image2.wmf]N

(

C

H

3

)

3

C

O

2

O

H

N

(

C

H

3

)

3

O

C

O

C

H

2

R

C

O

2

H

S

C

o

A

C

S

C

o

A

O

C

H

2

R

+

-

    carnitine 

+

+

-

fattyacyl carnitine

+

[image: image3.wmf]C

H

2

O

P

O

O

C

H

2

O

P

O

O

C

H

2

O

H

O

O

 

C

H

3

O

O

O

C

H

2

O

P

O

H

H

O

H

C

H

2

O

P

O

H

H

O

O

P

C

H

2

O

H

O

P

H

O

O

C

H

2

O

H

C

H

2

O

P

O

C

H

2

O

P

O

H

H

C

H

O

C

H

2

O

P

O

H

O

H

 

C

H

2

O

H

C

H

2

O

P

O

H

C

H

2

O

H

C

H

2

O

H

O

H

A

T

P

A

D

P

k

i

n

a

s

e

p

h

o

s

p

h

o

r

y

l

a

t

i

o

n

d

e

h

y

d

r

o

g

e

n

a

s

e

N

A

D

+

N

A

D

H

 

+

 

H

+

o

x

i

d

-

r

e

d

u

c

d

e

h

y

d

r

o

g

e

n

a

s

e

N

A

D

+

N

A

D

H

 

+

 

H

+

o

x

i

d

-

r

e

d

u

c

i

s

o

m

e

r

i

z

a

t

i

o

n

i

s

o

m

e

r

a

s

e

k

i

n

a

s

e

p

h

o

s

p

h

o

r

y

l

a

t

i

o

n

A

T

P

A

D

P

C

H

2

O

P

O

H

H

O

O

i

s

o

m

e

r

i

z

a

t

i

o

n

m

u

t

a

s

e

d

e

h

y

d

r

a

t

i

o

n

e

n

o

l

a

s

e

k

i

n

a

s

e

p

h

o

s

p

h

o

r

y

l

a

t

i

o

n

A

T

P

A

D

P

d

e

h

y

d

r

o

g

e

n

a

s

e

N

A

D

+

N

A

D

H

 

+

 

H

+

o

x

i

d

-

r

e

d

u

c

H

S

C

o

A

C

H

3

O

S

C

o

A

C

O

2

H

2

O

P

i

+

+



[image: image4.jpg]Cytosol

Fatty acid + CoA + ATP— Fatty acid —CoA + AMP +2 P,
Intermembrane
space CoA

Fatty acyl —CoA + CarnitineA Fatty acyl —Carnitine

Inner mitochondrial membrane:

Matrix
Fatty acyl —CoA + Carnitine«T Fatty acyl — Carnitine

CoA
B-Oxidation

Timbertako, Ganaral Organt, an!

ity Copyrht & Pestson Eccaton . publening s Benjamin Cummings




[image: image5.wmf]N

(

C

H

3

)

3

C

O

2

O

H

N

(

C

H

3

)

3

O

C

O

C

H

2

R

C

O

2

H

S

C

o

A

C

S

C

o

A

O

C

H

2

R

+

-

    carnitine 

+

+

-

fattyacyl carnitine

+


[image: image6.wmf]N

(

C

H

3

)

3

C

O

2

O

H

R

C

H

2

C

O

S

C

o

A

N

(

C

H

3

)

3

O

C

O

C

H

2

R

C

O

2

H

S

C

o

A

+

-

    carnitine 

+

+

-

fattyacyl carnitine

+


[image: image7.jpg]Acyl CoA dehydrogenase

Enoyl Co hydratase

fHydroxyacyl CoA

shygronaoyicos * [
ki o
S U G
B-Ketoacyl CoA
mose |

oty acyl CoA  Acetyl CoA
norerbyz0)

| Syaropan

Timberake, General Organk; and Boiogical hemisy. Copyrigh @ Peatsen Educaton I, publising as Ber

=





[image: image8.jpg]Matrix o
1
CH,—(CH,),y —CH, —CH,—C —CoA

I
CH,—(CHy),y— CH  CH—C —CoA

4

i
(GHy)g—CH— CH,—C—CoA

: NAD*
o





SUMMARY OF β -OXIDATION
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Summary of fatty acid metabolism:

Number of acetylCoA = n/2, where n=# carbon atom in fatty acid

Number of cycles = n/2 – 1 

Each cycle produces 1 FADH2  and 1 NADH

Total ATP produced:

one acetylCoA = 10 ATP by the citric acid cycle

one FADH2 = 1.5 ATP by the electron transport chain

one NADH = 2.5 ATP by the electron transport chain

Myristic acid:

C14H28O2


  activation







-   2 ATP 

n=14; 
      n/2 = 7 acetyl CoA

7 x 10 ATP 

=
+ 70 ATP

n/2 –1 = 6 cycles; 
6 FADH2 

6 x 1.5 ATP

=
+   9 ATP







6 NADH

6 x 2.5 ATP

=
+ 15 ATP

TOTAL                                                                                     92 ATP
Glycerol metabolism
Net ATP from glycerol:        -1 ATP                            -1    ATP

(in cytosol)                        + 2 NADH x 1.5 ATP =       3    ATP
                                          + 2 ATP                              2    ATP
Net ATP from pyruvate:    + 1 NADH x 2.5 ATP =       2.5 ATP

Net ATP from acetylCoA:                1 x 10 ATP  =     10    ATP

Total                                                                           16.5 ATP
ATP in glyceryl trimyristate:
1 – glycerol :         1 x 16 ATP =   16.5 ATP

3- myristic acids:  3 x 92 ATP =  276 ATP


Total                                            292.5 ATP   

COMPARING ATP FROM VARIOUS SOURCES



ATP’s per carbon atom in:

Glucose:                        30    ATP / 6 C =  5 ATP / C

Myristic acid:                92     ATP / 14 C = 6.6 ATP / C

Glyceryl trimyristate:   292.5 ATP / 45 C = 6.5 ATP / C
Fatty acids give more energy than glucose because they start off in a more reduced state. Remember oxidation = energy and fatty acids require more oxidation.


mitochondria
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transported into mitochondria matrix and reactivated for β -oxidation
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FAD used for making C=C





NAD+ used for making C=O





Keto acidosis occurs from over production and under utilization of ACETYLcoA





Keto acidosis occurs in starvation, diabetes and Atkinson diet.





KETOGENESIS   -    PRODUCTION OF KETONE BODIES





MITOCHONDRIA MATRIX





FIRST CYCLE





2ND  CYCLE





3RD  CYCLE





4TH  CYCLE





5TH  CYCLE





6TH  CYCLE





KETONE BODIES





5 ATP


5ATP


20 ATP


30 ATP
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