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INTRODUCTION RESULTS: Non-Targeted Metabolomics, Quantification of Complex Lipids (Plasma) & Stool Bile Acids

Healthy diet and physical activity substantially reduce the risk of colon cancer and other associated
chronic diseases. Navy beans and rice bran fed to mice showed inhibition of colon carcinogenesis and

Table 1. Navy bean/rice bran consumption for 6 weeks & 12 weeks modulated plasma &

urine profiles, while minimal changes occurred over time in the control group.

Table 3. Fold changes in complex lipid from plasma after 6 and 12 weeks of

navy bean/rice bran consumption.
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Values presented are fold-change of the mean relative abundance within control and intervention groups at 6 and 12 weeks compared to their baseline (p< 0.05) . Statistically significant metabolites are bold.

2) Diet Intervention: Participants consumed 1-3 study food items daily for 12 weeks. Recipes and
3-day food logs were analyzed using NutritionistPro™ diet analysis software. Participants completed
3-day food logs at week 0, week 6 and week 12 during the study, which included recording all foods and
drinks consumed on two weekdays and one weekend day. We used ASA24 output to generate a HEI,
according to the 2015 Dietary Guidelines for Americans. Rice bran and navy beans were computational
additions to ASA24 output for HEI.

3) Physical Activity Guidelines: Participants met with a health and exercise science trained graduate
student who provided a one-hour physical activity education session specific to colon cancer preven-
tion.

4) Physical Activity activPal™: Moderate to vigours physical activity, light and sedetary minutes was
measured for 7-days, 24 hours using an activePal™ accelerometer at week 0 and 12.

5) Plasma, Urine and Stool Metabolomes: Sample preparation was conducted using 80% methanol
extract ion. Metabolomes analyzed by Metabolon, Inc. using ultra-performance liquid chromatogra-
phy-mass spectrometry (UPLC-MS/MS). Proteomics and Metabolomics Facility at Colorado State Uni-
versity, quantified stool bile acids and short chain fatty acids using gas chromatography mass spectrom-
etry (GC/MS).

6) Statistical analysis: A repeated measures 2-way ANOVA was applied to analysis of Non-targeted
metabolomics and complex lipids. Linear mixed models were applied for SCFA and bile acids (SAS). A
p-value of 0.05 was used to evaluate statistical significance.
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Figure 2. Amino acid metabolites were impacted after 6 and 12 weeks of

navy bean/rice bran intake in plasma and urine metabolomes.

True mass quantification of complex lipids in plasma that were impacted by navy bean/rice bran consumption at 6 and 12 weeks (p-value < 0.05).
a represents statistically significant fold-change at 6 and 12 weeks compared to their baseline.

CONCLUSION & FUTURE DIRECTIONS

Medium scaled relative abundance plasma A. and urine B. metabolites that were effected by navy bean/rice bran consumption at 6 and 12 weeks (p-value < 0.05).
a represents statistically significant fold-change at 6 and 12 weeks compared to their baseline, b represents statistically significant at 6 or 12 weeks compared to control.

Table 2. Navy bean/rice bran consumption for 12 weeks modulated

stool profiles, while minimal changes occurred over time in the control group.
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Values presented are fold-change of the mean relative abundance within control and intervention groups at 12 weeks compared to their baseline (p-value< 0.05). Statistically significant metabolites are bold.

Randomized: Based on sex, BMI, and cancer stage (n=23)

Figure 3. Amino acid and lipid metabolites were impacted after 12 weeks of

Baseline Visit:
Draw fasted blood, collect accelerometer, stool & urine kit, and complete physical
acitivity session. Provide two weeks of study foods, collect 3-day food logs
and provide BENEFICIAL compliance log.

RESULTS

navy bean/rice bran intake in stool metabolomes.

* We demonstrated pilot feasability of modulating metabolism following dietary fiber

intake and controlling for physical activity.
« Complex lipids in blood were impacted after 6 and 12 weeks of navy bean/rice

bran intake.
 Navy bean/rice bran intervention group decreased total plasma cholesteryl ester

(CE) over time when compared to no change in the control group.
 The reduction in total phosphatidylcholines (PC), phosphatidylinositols (Pl) and

ceramides (CER) following the navy bean/rice bran intervention merit additional at-

tention as biomarkers for reducing colorectal cancer risk.
 The increase in pipecolate and S-methylcysteine in plasma metabolomes merit

addtiontional attention as biomarkers of intake for navy bean and rice bran.

Withdrawal from study
constipation n=1
other n=2

Intervention n=11
Navy bean 10g +
Rice bran 10g

Control n=9
Placebo Fibersol®-2
10g/day

Bi-weekly visit: Study food/powder pick up and compliance check (n=20)

12 Weeks: Placement of accelerometer, 3-day food log, compliance log &
give physical activity session (n=20)

Analysis

Plasma, Urine, Stool Non-Targeted
Metabolomics & Quantification of
Complex Lipids (plasma)

Plasma, Urine, Stool Non-Targeted
Metabolomics & Quantification of

Medium scaled relative abundance stool metabolites that were effected by navy bean/rice bran consumption at 6 and 12 weeks (p-value < 0.05).
Complex Lipids (plasma)

a represents statistically significant fold-change at 6 and 12 weeks compared to their baseline, b represents statistically significant at 6 and 12 weeks compared to control.
WK 0, 6 & 12 (n=9)
SCFA & Bile Acids WK 0 & 12 (n=7)

WK 0, 6 & 12 (n=11)
SCFA & Bile Acids Wk 0 & 12 (n=9)

Table 3. Navy bean/rice bran consumption for 12 weeks modulated

stool bile acid profiles.
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Physical Activity Guidelines:

_ ) 1) , S. Two foods and one study powder packet
150 minutes of moderate intensity activity per week

were consumed by all participants. Interven-

This work was funded by University of Colorado Cancer Cente (P30CA046934), Colo-

75 minutes of vigorousCi)anensity activity per week tion received 10g rice bran/10g navy bean rado School of Public Health provided a Graduate Research Associate student funds.
Plus per meal/snack. Control study foods were Human Performance Clinical Research Lab at CSU provided space to conduct the
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activePALTM: Study powder packet contains 10g Fiber- study. We would like to thank the research staff at University Colorado Health Cancer

The activePAL™ was used to collect participants physical activity
for one week at week 0 & week 12. Worn on the thigh, to quantify
free living sedetary, upright and and ambulatory activity, and pro-
vides the evidence to link sedentary behaviors to chronic disease

sol®-2 (soluble corn fiber) or 109 rice
bran/10g navy bean powder. Study powder
packets were self-incorporated by partici-
pants into daily diet.

Center for assisting in recruitment. Lastly a big thank to our BENEFICIAL participants.

Quantified stool bile acid metabolites that were impacted by navy bean/rice bran consumption at 12 weeks (p-value < 0.05), a represents statistically significant fold-change at 12 weeks compared to their baseline.



