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INTRODUCTION 

Figure 1. Total food cup entries 
during consumption tests for (a) 
sucrose (b) polycose (c) lecithin. 

DISCUSSION 
•! During consumption tests C57 mice displayed higher 
levels of food cup entries to all tastants (Figure 1). 

•! Following increases in caloric value, C57 mice consumed 
significantly more sucrose than all other mice (Figure 2a), 
while consumption of polycose and lecithin did not vary as a 
function of strain (Figures 2b & 2c). 

•! Measures of pre-ingestive orosensory stimulation were 
similar between all mice across caloric dimensions and 
tastants as reflected by cluster size (Figure 3). 

•! As caloric value increased, C57 mice displayed a reduced 
sensitivity to post-ingestive feedback as revealed by 
increased number of clusters compared to all other mice 
(Figure 4). 

•! Relative to C57, both 129 and F1 mice showed impaired 
acquisition of sucrose lever responses, but not polycose or 
lecithin (Figure 5). 

•! Of the mice that reached the pre-test criterion, the only 
impairments in progressive ratio responding were noted in 
F1 mice for sucrose (Figure 6a). 

•! Consistent with previous data C57 mice show enhanced 
preference for sugars (e.g., Sclafani, 2006), but not starch 
or fats as reflected by consumption and lever responding. 

•! C57 mice are less sensitive to post-ingestive feedback 
following increases in caloric value of tastant. 

•!These findings suggest using starch and fat-based 
reinforcer for testing of mice with 129 and F1 background. 

REFERENCES 

Consummatory reward-based learning protocols rely on the 
subjectÕs willingness to consume the solution/substance being 
offered.  

In the current study, we examined consumption of three types 
of tastants (sweet [sucrose]; starch [polycose]; and fat 
[lecithin]), and the effectiveness of each to act as reinforcer for 
operant learning.  

We used three strains of mice commonly used to generate 
genetically modified mice (C57BL/6; C57, 129/SvImJ; 129, and 
an F1 hybrid strain derived from the crossing of the two; F1).  

CONSUMPTION TESTS 

GENERAL PROCEDURES 

(1) CONSUMPTION TESTS 
•! All mice were assigned a particular tastant (either 10% 
sucrose or polycose, 5% lecitihin).  

•! Initially all mice received 2 sessions of food cup training in the 
test chamber with the particular tastant. 

•! Subsequently all mice received consumption tests that were 
carried out in the chambers, varying the caloric value of each 
tastant in a counterbalanced manner. 

•!Sucrose: 0%, 1.5%, 5%, 10%, 20%. 

•!Polycose: 0%, 1.5%, 5%, 10%, 20%. 

•!Lecithin: 0%, 1.25%, 2.5%, 3.75%, 5%. 

•! In these consumption tests, 25 licks to the food cup led to 
tastant delivery; mice had free access to each tastant for 30-
min period. 

•! Recorded Measures: 

•!Number of food cup entries (Figure 1). 

•!Number of licks (Figure 2). This data was subsequently 
analyzed at the microstructural level.  Two measures are 
reported: (1) Cluster size  (Figure 3). Reflects interruptions 
(>500 ms) of licking, increases are associated with 
enhanced orosensory positive feedback (Davis & Smith, 
1992); (2) Cluster number  (Figure 4). Reflects the total 
number of intervals (>500 ms), increases are associated 
with reduced potency of post-ingestive feedback (Davis & 
Smith, 1992). 

(2) OPERANT TESTS 

•!  Subsequently all mice underwent lever training for 5 
sessions.  One response on each lever led to tastant delivery 
(either 10% sucrose or polycose, 5% lecithin). 

•! Mice were said to have reached the pre-test criterion if they 
made 50 responses during the final training session (Figure 5). 

•! Mice were tested under progressive ratio conditions with the 
specific tastant according to a geometrically increasing 
schedule of responses required for delivery (i.e., 
1,2,4,8,16,32,64,128 etc. Figure 6). 
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OPERANT TESTS 

Figure 5. Acquisition of 
lever responses. (a) 
Sucrose lever training. 38% 
of 129 mice (n=3) and 25% 
of F1 mice (n=2) failed to 
reach the pre-test criterion 
and were subsequently 
excluded. All C57 mice 
(n=8) reached criterion. For 
(b) polycose and (c) lecithin 
lever training, all mice 
reached criterion.   
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Figure 2. Total number of licks 
during consumption tests for (a) 
sucrose (b) polycose (c) lecithin. 

Figure 3. Microstructure of lick 
responses for (a) sucrose (b) 
polycose (c) lecithin. Cluster size 
reflects the total number of licks 
before the occurrence of a pause 
longer than 500 ms. This measure 
is thought to reflect orosensory 
stimulation (Davis & Smith, 1992) 

Figure 4. Microstructure of lick 
responses for (a) sucrose (b) 
polycose (c) lecithin. Cluster 
number reflects the total number 
of intervals between licks greater 
than 500 ms.This measure is 
thought to reflect post-ingestive 
influences (Davis & Smith, 1992) 

Figure 6.  Progressive ratio 
test total lever responses. 
(a) C57 and 129 mice 
displayed significantly 
higher levels of lever 
responding for 10% 
sucrose compared to F1 
mice. (b) All mice 
displayed similar levels of 
lever responding for 10% 
polycose and (c) 5% 
lecithin.  
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