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Introduction/Background
• Animals must respond to macronutrient deficiencies to survive.1 
• Animals exhibit behavioral and physiological adaptations to 
macronutrient deficiency.2 
• Protein may be the most important macronutrient to regulate because it 
cannot be stored in the body.3

• Animals fed a low protein diet consume more food and exhibit a higher 
preference for protein solution versus carbohydrate solution compared to 
animals fed a normal protein diet.4 

• How does protein preference shift dynamically with changes in dietary 
protein?
• Is preference dependent on degree of restriction?
• Does preference persist after normalization of protein intake?

1. Initial development of preference occurred gradually.
2. Preference for casein decreased rapidly following normalization of 
protein intake.
3. Shifts in casein preference were consistent with between-group 
studies.4

4. Shifts in preference did not require pre-exposure to diets without 
solutions.
5. Casein preference did not depend on degree of dietary protein 
restriction, suggesting possible ceiling effect on solution intake.
6. Prior protein restriction did not induce persistent effects on preference, 
contrary to some suggestions5, perhaps because continuous exposure to 
solutions allowed more rapid learning of post-ingestive consequences.

• Subjects: 30 male C57BL/6J mice.
• Housing: Individually housed in temperature and humidity-controlled 
rooms on 12-hour light/dark cycles.
• Preference assessment: All mice had 24-hour/day access to 4% 
casein (protein) + 0.2% saccharin solution,
4% maltodextrin (carbohydrate) + 
0.2% saccharin solution, 
and food.

• Outcomes: Casein preference, total protein intake, and food intake
• Timeline
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Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P = 0.4431 P = 0.5407 P = 0.9858

Slope P = 0.0990 P = 0.3086 P = 0.8219

Param. NP vs. 
LP1.25

NP vs. 
LP5

LP1.25 
vs. LP5

Intercept P = 
0.9895

P = 
0.4582

P = 
0.3792

Slope P = 
0.4557

P = 
0.5286

P = 
0.9922

Parameter NP vs. LP1.25 NP vs. LP5 LP1.25 vs. 
LP5

Intercept P < .0001 P = 0.0004 P = 0.6995

Slope P = 0.5738 P = 0.6720 P = 0.9862

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P = 0.9864 P = 0.6852 P = 0.7801

Slope P = 0.8235 P = 0.8857 P = 0.5379

Parameter NP vs. 
LP1.25

NP vs. 
LP5

LP1.25 vs. 
LP5

Intercept P = 0.2265 P = 
0.2650

P = 0.9954

Slope P = 0.4486 P = 
0.9062

P = 0.7120

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P < .0001 P < .0001 P = 0.0018

Slope P < .0001 P = 0.0010 P = 0.5058

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P = 0.7455 P = 0.5350 P = 0.9388

Slope P = 0.9758 P = 0.2592 P = 0.3618

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P = 0.5170 P = 0.5991 P = 0.9906

Slope P = 0.9400 P = 0.9999 P = 0.9356

Parameter NP vs. LP1.25 NP vs. LP5 LP1.25 vs. LP5

Intercept P < .0001 P = 0.8484 P < .0001

Slope P = 0.0012 P = 0.4485 P < .0001

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P = 0.6051 P = 0.6853 P = 0.9912

Slope P = 0.6656 P = 0.5561 P = 0.9821

Parameter NP vs. 
LP1.25

NP vs. LP5 LP1.25 vs. 
LP5

Intercept P < .0001 P < .0001 P = 0.2852

Slope P < .0001 P < .0001 P = 0.4125
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