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BACKGROUND
• Bilirubin is a breakdown of 

hemoglobin, and is normally 
catabolized and excreted. 

• The accumulation of bilirubin in the 
blood is common in preterm infants, 
termed neonatal hyperbilirubinemia 
or jaundice. Neonatal jaundice has 
been linked to impairments such as 
learning disorders, balance 
disorders like kernicterus, and other 
motor/cognitive diseases.1

• The homozygous (jj) Gunn rat lacks 
the enzyme needed to digest 
bilirubin (UGT1A1). These rodents 
serve as a model for neonatal 
jaundice, when hyperbilirubinemia 
is induced on postnatal day (P) 5.2

• Dietary insufficiency of the essential 
nutrient choline is common among 
pregnant women.3

STUDY DESIGN
• We first compared pups born to 

mothers on regular rat chow, versus 
pups of mothers on choline-
restricted chow while pregnant.

• We injected pups with either 
sulfadimethoxine (SDMX, which 
induces acute hyperbilirubinemia) or 
saline on P5 and performed a 
battery of tests including: 
• Measuring ultrasonic vocalizations 

(USV’s) on P6, 
• The negative geotaxis test on P10, 
• and the Rotarod test on P30. 
• We sacrificed them and measured 

cerebellar weights on P31. 
• Second, using the same 

methodology, we compared the 
behaviors and cerebellar weights of 
pups born to choline-restricted 
dams, who were injected with either 
choline or saline daily from P1-20.

RESULTS

We found that SDMX induced significant 
deficits in the performance of all jj pups. 

Ideal performance would be a higher score
on the USV, Rotarod, and cerebellar weight;
and a lower score on the negative geotaxis.

Figure 1 Green = regular chow,
Blue = choline-restricted diet. 

A choline-restricted diet alone did not
significantly change any behavioral out-

comes, but cerebellar weight was reduced 
in the choline-restricted group.

Figure 2 Green = saline (P1-20) x saline (P5)
Orange = choline (P1-20) x saline (P5)
Blue = saline (P1-20) x SDMX (P5)
Yellow = choline (P1-20) x SDMX (P5)

Daily choline injections, compared to saline
injections, significantly improved most
behavioral deficits and cerebellar weight
in choline-restricted, SDMX-treated jj rats
(Blue compared to Yellow).

CONCLUSION
• These results suggest 

supplementation with choline 
may be an effective intervention 
against neonatal jaundice.

• The effect of a choline deficient 
diet alone on cerebellar weight 
implies the danger of choline-
deficiency while pregnant. 

• Our lab currently studies the 
action of bilirubin on 
phospholipid membranes. We are 
working to show that bilirubin, 
ethanol, benzyl alcohol and 
propylene glycol act similarly on 
membranes, and that their 
effects can be ameliorated with 
dietary choline.
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