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Fatty Acids that Flux into Tissue Lipids are from 
Dietary Sources or are Made De novo from Glucose 

or Fructose 
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The Stearoyl-CoA Desaturase (SCD) Reaction  
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Mouse has 4 and Human  has 2 
SCD Gene Isoforms 



Repressors Inducers 
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Fructose Induces SCD1: PUFAs Repress 
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Low-carbohydrate 
diet 

High-carbohydrate 
diet 

18:1/18:0 Ratio vs. Diet 



Desaturation Ratio in FCHL Subjects 



Fatty Acids that Flux into Tissue Lipids are from 
Dietary Sources or are Made De novo from Glucose 

or Fructose 
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SCD1-/- mice  24.9 grams 

SCD1+/+ mice  22.6 grams 

Gene Knockout Technology produced 
SCD1-/- mice which look leaner 

but weigh more than SCD1+/+ Mice 
 

(At the University of Wisconsin-Madison) 
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SCD1 Deletion Prevented HF and CHO-
Induced Weight Gain: Mice Hyperphagic 



 Lipids from Liver of 
SCD1–/– Mice Fed CHO + Oleate 
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Mouse models of obesity 
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Sampath, Miyazaki & Ntambi et al., (unpublished) 



SCD1 Deficiency Prevents Liver Steatosis: 
Reduced VLDL Production 

Sampath, Miyazaki & Ntambi et al. 



SCD1 Deficiency Completely Prevents 
Leptin Resistance-induced Adiposity 

and Liver Enlargement 

Growth curve 

(n=12~18) **p<0.001 vs WT, #p<0.005 vs Agouti 



SCD1 Deficiency Completely Prevents 
Leptin Resistance-induced Adiposity 

Weight of adipose tissue 

(n=12~18) **p<0.001 vs WT, #p<0.005 vs Agouti 



Skin SCD1 deficiency protects 
agouti mice against insulin and 

leptin resistances 

(n=5~7) #p<0.01 vs Agouti mice 

B Leptin tolerance test A Gluocse tolerance test 



SCD1 Conditional Knockout 
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Challenge Lox and LKO with Lard and High 
Carbohydrate Diets 



LKO Blocked CHO-induced Lipogenesis: 
Rescued by Oleate not Saturated Fat  



SREBP and Lipogenic Enzymes in Liver of 
SCD1-/- Mice Fed a High Fructose Diet 
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Liver steatosis is Reduced on HCHO, 
 but not on Lard Diet 
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Carbohydrate-Induced Lipogenesis 
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