
moved more than L females (Fig. 3C). Consistent with
this result, overall dark-period energy expenditure was
slightly higher in U than in L females (Fig. 4D). The
increase in wheel running observed in P60 females
persisted to P160 (Fig. 4B). Moreover, although the
overall trends for increased cage activity (Fig. 4C) and
energy expenditure (Fig. 4D) in U females at P160 were
not statistically significant, the significant group3time
interactions (Table 1) reflect a sustained elevation in
cage activity and energy expenditure of U females
during the early part of the dark cycle.

Maternal exercise promotes fat loss in adult
female offspring that perform
voluntary exercise

It may seem inconsistent that we observed increased
physical activity (Fig. 4B) and a trend toward decreased

food intake (Fig. 4A) in U female offspring but no dif-
ferences in body weight or body composition (Fig.
3B, C). As one potential explanation, we considered
whether resting metabolic rate might be lower in U
offspring. Mice were not denied access to food during
the CLAMS studies, so it was not possible to measure
resting metabolic rate. However, estimates of minimal
energy expenditure showed no groupdifferences at any
age (data not shown). Because only a subset of offspring
had access to runningwheels and only during the study
periods (P21, P60, and P160), we hypothesized that,
when provided continuous access to a running wheel,
adult U femaleswould runmore and achieve greater fat
loss than L females. To test this theory, we studied P300
females and measured changes in body composition
during a 3-wk period of voluntary exercise training in
their home cages (running wheel exposure). (Due to a
limited number of running wheels, we studied only
females in this P300 test.)

Figure 4. Food intake, physical activity, and energy expenditure of L and U offspring. A) Active period (lights-off) food intake was
slightly higher in U than in L females at P60. The opposite trend at P160 was not statistically significant (Table 1). B) Wheel running
distance during the active period was higher in U than in L females at P60 and P160. This effect was observed in males at P160 only.
C) U males showed higher cage activity only at P160. In females, overall cage activity was higher in U than L females at P60; at P160,
a significant group 3 time interaction (Table 1) reflected higher activity during the early dark period. Increased cage activity was
also observed in U vs. L males, but only at P160. D) Dark-period energy expenditure was slightly higher in U than in L females at
P60. (In each panel are shown mean6 SEM for 6 mice of each sex per group across 10, 9, and 8 d at P21, P60, and P160, respectively.
The same 6 male and 6 female mice per group, each from a different litter, were studied at each age. Overall effect of Group during
each 12-h period: *P , 0.05; **P , 0.01; ***P , 0.001. Significance of group 3 time interactions is listed in Table 1.
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