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were significantly less overgrown (�15%) than H19 �13

single-mutant (0.110�0.001 g, n	80 vs. 0.130�0.001 g,
n	69, respectively; P�0.001) but fetal weights of the
H19 �13 single and H19 �13/Igf2P0 double mutants were
similar (1.370�0.017 g, n	80 vs. 1.330�0.024 g, n	69,
respectively; P�0.05). The H19 �13/Igf2P0 double-mu-
tant placenta was thus significantly more efficient com-
pared to H19 �13 single-mutant (115% of H19 �13).

Next, we measured maternal-fetal transfer of 14C-
MeAIB and 14C-mannitol at E19. We observed in-
creased transfer of 14C-MeAIB per gram in the H19 �13/
Igf2P0 double-mutant placenta as compared with the
H19 �13 single-mutant (Fig. 3B), which may explain, in
part, the relative increase in placental efficiency. No
difference in transfer of 14C-mannitol was observed
between the genotypes (Fig. 3B). These findings were
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response to fetal signals designed to reduce the uptake
of substrates in line with the reduced passive diffusion
of other key substances required for intrauterine
growth. Alternatively, maternal signals may be con-
straining placental nutrient allocation to the large
H19 �13 fetuses at the period of late gestation when the
absolute demand for nutrients is at its greatest. By
reducing expression of key transporters, these maternal
signals may place an upper limit on nutrient transfer
and avoid excess drainage of maternal resources into
fetuses with an increased genetic drive for growth.
However, little is known about the maternal metabolic
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