
PURPOSE

Early postnatal malnutrition induced by low-
protein low-fat diet causes intestinal dysmotility

• Malnutrition model:  low-protein, low-fat “regional basic 
diet” (RBD) vs isocaloric chow of normal macronutrient 
content.

• Chows introduced to lactating dams on day of life 8
– Young Adults: weaned to the same control chow or RBD 

chow and tested at 2 months of age. 
• Measurements: 

– Anthropometrics 
– GI motility was assessed by calculating the distribution of 

fluorescence 30 minutes after gastric gavage of FITC-
dextran and measuring colonic bead latency

– Colon and small bowel histology with H&E stained 
sections 

– Quantities of bile acids present in the colon by LC-MS/MS

BACKGROUND

METHODS

To model malnutrition-associated GI dysmotility in mice
and to gain insight into the possible underlying
mechanisms.

CONCLUSION

RESULTS

Gastrointestinal (GI) dysmotility is observed in states of
protein-calorie malnutrition.

• Early studies noted malnutrition associated GI motor
function impairment and gross histologic changes of the
bowel wall of children with severe malnutrition.

• Malnutrition-induced dysmotility also manifests in
anorexia nervosa or small for gestational age neonates as
constipation or feeding intolerance.

• Mechanisms by which malnutrition causes dysmotility
remain unclear.

• Bile acids have potent prokinetic properties in the colon.
The link between bile acids and GI motility in
undernutrition has not been explored

Fig 1: Sex specific differences in RBD young adult males and 
females. RBD males are underweight and stunted, whereas RBD 
young adult females were less affected by malnutrition. 

• RBD young adult males  were underweight and stunted 
compared to RBD females.

• Malnourished mice demonstrate impairments in GI 
motility. 

• RBD young adult females demonstrated delays 
in gastric emptying percentage.

• RBD females demonstrated a trend towards 
prolonged rectal bead latency.

• No histologic changes in the muscularis layers of the 
small bowel and colon were observed in the RBD mice 
compared to controls (Figures not shown).

• Cholinergic signaling pathway was intact in the RBD 
mice, and demonstrated an exaggerated response to a 
cholinomimetic.

• LC/MS-MS of fecal bile acids demonstrated 
significant decreases in 16 of 19 bile acids in RBD 
mice compared to their respective controls. 

• Malnutrition delays GI transit in a sex-specific manner.
• No histologic differences were identified in the RBD 

mice small bowel or colon sections. Rather, the RBD 
colonic tissue exhibited an exaggerated response to 
cholinergic stimulation indicating  intact cholinergic 
signaling,  and may reflect a compensatory 
mechanism.

• RBD young adults have decreased  quantities of bile 
acids, which are potent pro-motility agents.

• These data lead us to hypothesize that intestinal bile 
acid signaling abnormalities, which result from 
impaired hepatic bile acid biosynthesis due to 
malnutrition, may contribute to GI dysmotility. 
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Fig 2: RBD mice demonstrated  an intact and exaggerated 
cholinergic signaling pathway compared to control. 

Fig 3: RBD mice demonstrate slowed GI dysmotility which 
manifests as both delayed gastric emptying and a trend towards 
prolonged bead latency in young adult females. 

Fig 4: Total  fecal bile acids reduced compared to controls. RBD 
males demonstrate  statistically significant  decreased in total bile 
acids. Not shown: individual fecal bile acids also  were quantified 
and demonstrated reduced quantities in male and female RBD 
mice compared to control.


