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Developed countries have the problem of an aging population and low birth
rate. In Japan, late child-bearing and receiving infertility treatment is increasing
with the change of our lifestyle. Therefore, it is very important for studies to be
carried out on the birth and growth of healthy children.

Vitamin B, (B;,), commonly known as the red-colored vitamin, has the largest
molecular mass and the most complex structure of all vitamins. People with
atrophic gastritis who develop low stomach acid output frequently present
food protein-bound B,; malabsorption, which prevails in middle-aged and
elderly people. Thus, these individuals are at an increased risk of developing
B,, deficiency. B, deficiency induces various diseases, such as megaloblastic
anemia, developmental disorders, growth retardation, and infertility. However,
the mechanisms that are involved remain poorly understood.

In mammals, B, functions as a coenzyme for methylmalonyl-CoA mutase and
methionine synthase, respectively. In B, deficiency, methylmalonic acid and
homocysteine both accumulate, with a decrease in their enzymatic activities.
The results of our previous study indicated that Caenorhabditis elegans
developed severe B, deficiency associated with infertility, growth retardation,
and reduced lifespan when grown under B,,-deficient conditions, suggesting
that C. elegans may be a suitable model for clarifying the physiological
functions of B,,;, and the mechanisms underlying the symptoms caused by B,
deficiency.

When worms were grown under B,,-deficient conditions, and injected with
methylmalonic acid, respectively, the egg-laying period was extended. In
addition, the expression of genes involved in fertilization between sperm and
eggs was decreased in B,,-deficient worms. These results indicated that the
accumulation of methylmalonic acid due to B,, deficiency may be the cause of
the decrease in fertilization efficiency.



