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Current Research Project: 

The effects of maternal dietary intake on progeny are becoming increasingly recognized. Vitamin A 

(VA) or retinol, the precursor to retinoic acid (RA) has long been known as a critical regulator of the 

development of neurons, eyes, limbs and cardiovascular system. A maternal Vitamin A deficient 

(VAD) diet often causes offspring to be born with ocular and facial malformations, CNS defects as 

well as deficiencies in organ maturation due to RAs large role in organogenesis. Interestingly, when 

retinol is in excess during gestation, similar defects are seen as in the VAD embryos. This establishes 

a delicate bipolar threshold where too little or too much retinol can create lifelong toxic effects in the 

developing offspring. 

When VAD is initiated during development, I found a profound effect on liver and adipose 

development when compared to initiation of VAD later in life. Liver mass is lowered with elevated 

expression of several collagen genes. Fat mass is also lowered, even when challenged with a high fat 

diet. This suggests that fetal or neonatal deficiency in VA may severely limit fat pad capacity and, 

therefore, enhance the risk of systemic lipotoxicity. Circulating levels of cholesterol and triglycerides 

were low in these developmental VAD mice, suggesting increased oxidation of fat. These mice, 

whose weight is already low, lose an astonishing amount of weight after a four-hour fast, suggesting a 

dangerously toxic metabolic phenotype. Recent time points of VAD introduction and reversal suggest 

a window of development that impacts on liver and fat development that can’t be reversed with 

vitamin A later in life. We suggest that deficient RA in neonatal pups limits ASC progression to pre-

adipocytes and thus, inhibits the response to dietary fat. In accordance with the reduced adiposity 

seen in the developmental VAD mice, a similar phenotype is seen in Cyp1b1 knockout mice. There is 

a similar fasting weight loss and protective effects between the two groups (low circulating fats, 

reduced fat deposition in organs) however; the two mechanisms causing this reduced adiposity 

appear to be different. This facet provides insight in to how dietary influences (fat intake, vitamin A) 

can affect drug metabolizing cytochrome P450s as well as the overall physiology in these mice. 
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