
Mouse study finds intriguing link between Vitamin C and future fertility 

Dr. Miguel Ramalho-Santos and his team have discovered a link between maternal Vitamin C 

levels during a female fetus’ growth and development, and the future fertility rates of the fetus 

when it becomes adult. Specifically, this research has revealed the importance of the maternal 

nutritional environment on fecundity of female embryos. 

The research 

As an embryo grows inside the womb, it is both sheltered from the external environment by the 

mother but is also responsive to maternal signals that modulate its own development. 

 

Dr. Ramalho-Santos’ and his co-workers have found that the fetus is attuned to the nutritional 

status of the mother including the quality of her diet. Using mouse models, they have shown that 

Vitamin C provided in the diet of the pregnant animal helps to activate genes in a female fetus 

that promote formation of oocytes, which are required for fertility later in life. If a female fetus is 

not exposed to Vitamin C from its mother’s diet, the fetus’s fertility as an adult is diminished. At 

the molecular level, the researchers found that vitamin C promotes the activity of enzymes that 

regulate the epigenome, which are chemical modifications in the DNA that affect when, where 

and how much genes are activated. 

 

This research is noteworthy for its dissection of the molecular mechanisms by which vitamin C is 

exerting its effects on fetal development, providing a pathway for understanding how maternal 

diet impacts the health of offspring later in life. It is well established that the gestational and post-

natal window has profound influence on the overall quality of life of individuals including their 

propensity for development of mid-life chronic conditions. This study links maternal diet to female 

fertility. 

 

This exciting finding will be included in the September 4, 2019, issue of Nature. 

 

The implications  

 This finding adds to the evidence of the impact of environmental factors on fetal 

development and provides for specific interventions.  

 The diet or health status of parents when conceiving and during pregnancy may be linked 

to diseases their children develop later on in life. This work serves as a basis for the 

discovery of how the fetus’-environment during pregnancy may affect future disease 

propensity and forms further impetus for studies such as the CIHR Initiative in Healthy Life 

Trajectories (HeLTi; http://www.cihr-irsc.gc.ca/e/49510.html). 

 While the molecular mechanism in mice is likely conserved in humans, correlation 

between maternal Vitamin C levels and fertility of daughters has yet to be tested. 

 The study has implications beyond vitamin C and fertility: the enzymes that vitamin C was 

shown to regulate are also impacted by other factors such as iron, oxygen and the 

metabolic state of the cells, so may be an achiles heel sensitive to multiple environmental 

factors. Moreover, such enzymes are active outside of oocyte development such as in 

formation of the blood or the brain, on in cancer progression, where vitamin C may have 

a protected role that deserves further exploration. 

 Quote from Miguel Ramahlo-Santos: “This finding truly speaks to the power and strength 

of curiosity-driven research. It would have never occurred to us to test something as simple 



as Vitamin C, we came across it serendipitously in the context of a different study. This is 

an example of how basic biology works in mysterious ways and has the power to unveil 

unexpected insights.” 

 Quote from Stephanie DiTroia, Dr. Ramalhos-Santos’ lead researcher: “This discovery 

prompts a broader conversation about the importance of maternal diet before and during 

pregnancy. We’ve learned that the maternal nutritional environment affects not only the 

developing embryo, but can also affect the ability of that embryo to bear healthy offspring. 

The ramifications of how this impacts our understanding of human health and concerns 

around healthy gestation is something we don’t yet fully understand, but this is an exciting 

step forward in that process." 

 

Please let me know if you are interested in an interview with Dr. Ramalho-Santos.  

 

 

 

 

  


