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Vitamin B deficiency causes neural cell
loss and cognitive impairment in the
developing rat

The article by Troen et al. (1) adds interesting evidence that
vitamin-B deficiency is associated with selective brain damage
and cognitive decline. It reports a rarefaction of hippocampal
microvasculature without neurodegeneration or gliosis in male
C57BL6/J mice fed a B-vitamin-deficient diet. Cognitive im-
pairment was shown by using a Morris water maze. According
to the authors, this may result from the microvascular rarefac-
tion. In a recent article (2) we showed that rat pups from
dams fed a diet lacking methyl precursors (folate, vitamin
B12, choline) during gestation and lactation accumulated ho-
mocysteine (direct measurement and immunohistochemistry),
with decreased S-adenosylhomocysteine, in both neurons and
astrocytes of selective brain structures, namely hippocampus,
cerebellum, striatum, and the neurogenic subventricular zone.
However, the influence of B-vitamin deficiency on neurode-
generation and neurogenesis is a matter of debate (3-5). In
agreement with Troen et al. (1), we observed a 48% reduc-
tion of the thickness of the CAl pyramidal layer (Fig. 1 Up-
per) without noticeable gliosis in our developing rat model.
Homocysteine-positive neurons expressed pS3 and displayed
fragmented DNA, indicative of apoptosis. In addition, further
investigations showed that neurogenesis was only slightly af-
fected in the dentate gyrus of deficient rats, but not in the
subventricular zone (Fig. 1 Lower). Also, early vitamin B de-
privation was associated with long-lasting functional disabili-
ties of exploratory behavior (elevated plus maze) and learning
and memory capacities (8-arm maze) at 80 days of age, long
after switch to normal food. This suggests that vitamin B de-
privation in early life may produce selective and persisting
brain defects consistent with neurodegeneration.
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Fig. 1. (Upper) Thionin coloration of the CA1 hippocampus from control (C)
and B-vitamin-deficient (D) rats at 21 days of age (40X magnification). (Lower)
Percentage of BrdU-positive cells (after a single i.p. injection of 50 mg/kg)
among total cells counterstained by DAPI in the subventricular zone (SVZ) and
the hippocampal dentate gyrus. Data are reported as means = SD (n = 7). C,
control; D, deficient diet. *, P < 0.05 (statistically significant difference versus
control, ANOVA, Fisher's test).
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