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CPT System Enzymes

CPT-1A (liver) 11 q 13

CPT-1B (muscle) 22 q 13.3

CPT-1C (Brain, testis)* 19 q 13.33

CPT-2 (same all tissues) 1 p 32

CACT (same all tissues) 3 p 21.31

Chromosomal location

*Mouse CPT-1C is found on chromosome 7
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FATTY ACID SYNTHESIS AND OXIDATION IN LIVER
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(+) Decanoylcarnitine (DC) and Fat Metabolism 
in Perfused Rat Liver

1 – 14 C oleic acid metabolism (30 minutes)
% recovered

92.527.90.9Fasted (+DC)*

89.514.215.6Fasted*

97.531.41.4Control
Ketones

Liver
Lipids Total

*Fasted 24 hours



MALONYL CoA REGULATION
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OTHER ACTIVATORS OF FATTY ACID β-OXIDATION

(1) Peroxisome proliferator-activated receptor-γ
coactivator 1-α

(2) Stearoyl-CoA desaturase
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STEAROYL-CoA DESATURASE (SCD-1) DEFICIENCY

leptin high fat diet

decreased 
FA and TG 
synthesis

weight 
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OTHER REGULATORS OF 
LIPOGENESIS

1. Insulin-induced gene 1 and 2 (Insig 1 
and 2)

2. Carbohydrate-responsive element 
binding protein (ChREBP)









FUNDAMENTAL THESES

1. If too little fat is oxidized, life is 
threatened.

2. If too much fat is oxidized, life is 
threatened.











SYSTEMIC CARNITINE DEFICIENCY

1. Fasting hypoglycemia

2. No or limited fasting ketosis

3. Elevated plasma NH3

4. Hepatic encephalopathy with “flap” and seizures

5. Multiorgan triglyceride storage

6. Muscle weakness and rhabdomyolysis

7. Progressive cardiomyopathy

8. Carnitine low in plasma and tissues

9. Gene defect: mutated carnitine transporter (OCTN2)



CEREBRAL THROMBOSIS IN DKA

W.G., a 21 y/o BM with known insulin-
dependent diabetes mellitus, was admitted in 
diabetic ketoacidosis.  Admission 
hemoglobin 20.3 g/dl, hematocrit 60.8%, WBC 
21,200.  Ethanol negative.  Trace salicylate.  
Lactate 2.0 mM, amylase 182 (nl <110), lipase 
798 (nl <208), pH 7.15, pO2 99 mm.









0

30

60

90

Pe
rc

en
t

ACUTE CORONARY OCCLUSION

PV
C

’s
 (5

 m
in

 -1
)

0

70

140

210

280

From Corr PB, et al.    J. Clin. Invest.  1989, 83: 927-936.

-POCA
(n=14)

+POCA
(n=8)

-POCA
(n=8)

+POCA
(n=8)

INCIDENCE OF VT AND VF PVC FREQUENCY



FAT OXIDATION/CPT SYSTEM

1. Diabetic ketoacidosis

2. Hypoglycemia/Reye syndrome

3. Insulin secretion

4. Insulin resistance/pathogenesis of NIDDM

5. Primary muscle disease

6. Sudden death in coronary artery disease

7. Control of feeding signals in hypothalamus

8. Sperm development and motility

9. Therapy of obesity



METABOLIC FUTURE FOR THE 
CARNITINE /CPT SYSTEM

1. Treatment of non-alcoholic 
steatohepatitis

2. Treatment of lipotoxicity in heart

3. Treatment of type 2 diabetes mellitus 
and insulin resistance

4. Treatment of obesity
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