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Fatty Acid Binding Protein 3 (FABP3) Regulates n-3 and n-6 Polyunsaturated Fatty acids (PUFAs)
Transportation in Mouse Trophoblast
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Deficiency of placental fatty acid transport during the embryonic period has heen suggested to result in
fetal developmental disorders and in various adult metabolic diseases. in this study, we examined the
localization and functional significance of fatty acid binding protein (FABP), a cellular chaperone of fatty
acids, in mouse placenta. Four FABPs (FABP3, FABP4, FABPS and FABP7) were expressed with spatial
heterogeneity in placenta, and FABP3 was dominantly localized to the trephoblast cells. In placenta from
Fabp3 gene-ablated mice, the transportation coefficient for n-6 polyunsaturated fatty acids (PUFA) [n
refers to polyunsaturated fatty acid] was reduced by 25 % (P < 0.01) and 44% (P < 0.001) at embryonic
days 15.5 (E15.5) and E18.5 respectively, while that for n-3 PUFAs was reduced by 19 % (P < 0.05) and 17
% (P < 0.05) respectively. Accumulation of both n-3 and n-6 PUFAs in Fabp3 gene-ablated fetus was also
reduced on days E15.5 and E18.5. In contrast, saturated fatty acid transportation and accumulation was
unaffected in gene-ablated mice. An in vitro study using a trophoblast cell line (BeWo) also demonstrated
that incorperation of n-6 and n-3 PUFAs, but not saturated FAs, was significantly (P < 0.01)
down-regulated in FABP3 knock-down BeWo cells. Glucose transportation and utilization was significantly
up-regulated in both the in vivo and in vitro studies. These findings suggest that FABP3 controls PUFA
trafficking in trophoblast, strongly indicating that FABP3 is associated with pathophysiology of fetal
developmental disorders and adult metabolic/psychiatric diseases.
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