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Learning Objective 

• To evaluate evidence that a healthy diet intervention 
changes offspring health outcomes

• Focus on findings in the skeletal muscle from a nonhuman 
primate model 
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Can a healthy diet started 
in early childhood improve 
offspring outcomes?

Offspring Diet Intervention
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In Skeletal Muscle, mitochondrial health is 
tightly linked to insulin sensitivity

Chomentowski P et al. JCEM 2011;96:494-503
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Maternal Obesity reduces I-stim Glucose 
uptake in Fetal Muscle

W. Campodonico-Burnett, B. Hetrick et al. (2020) Diabetes. 69:1389-1400
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Impact of Healthy Postweaning Diet? 
Juvenile Offspring
14 mo

Weight

Fat mass

No difference by Maternal diet on 
offspring adiposity or measures of 
systemic insulin resistance 

IAUC during iv GTT
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Impact of Healthy Postweaning Diet? 
Juvenile Offspring
14 mo

Skeletal Muscle Insulin Sensitivity
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Adolescent Offspring
40 mo

Impact of Healthy Postweaning Diet? 
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Impact of Healthy Postweaning Diet? 
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Adolescent Offspring
40 mo

Impact of Healthy Postweaning Diet? 
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In lean active adolescent, maternal WD or postweaning WD
reduced insulin sensitivity 
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Metabolic and growth defects persist in primary 
myotube

mWSD/CON
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mCON/CON

D. Foote, Unpublished

mCTR mWSD
0.2

0.4

0.6

0.8

Nuclear  Fusion Index

Fu
se

d 
Nu

cl
ei

 / 
To

ta
l N

uc
le

i ✱✱✱

mCTR mWSD
0.2

0.4

0.6

0.8

Myotube Area
M

yo
tu

be
 a

re
a 

/ T
ot

al
 a

re
a

✱✱✱✱

mCTR mWSD
0.2

0.4

0.6

0.8

Myogenin

M
yo

ge
ni

n+  N
uc

le
i /

 T
ot

al
 N

uc
le

i

ns

Adolescent 
Offspring

McC
urdy



Multigenerational Impact of Maternal Diet on 
Muscle function

Jessica L. Saben, .., Kelle H. Moley.  Maternal Metabolic Syndrome Programs Mitochondrial 
Dysfunction via Germline Changes across Three Generations. Cell Reports, 16, Issue 1, 2016.

Offspring  control diet

F1
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A healthy postweaning diet intervention 
is not sufficient to reverse the effects of a 
poor-quality maternal diet +/- obesity

Skeletal muscle mito
Insulin sensitivity
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Risk of obesity & 
cardiometabolic 

disease

Roadmap
Maternal Diet
Intervention Stress

Offspring Diet Intervention

Can switching to healthy diet prior to 
pregnancy improve metabolic 
outcomes in the offspring? 
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Maternal- Placental Phenotype

placental blood flow 

JA Salati, V Roberts…A Frias (2019) Int J Obes 43:906 CE McCurdy (2016) JCI Insight 1:e86612

placental Inflammation

Healthy diet switch prior to pregnancy improves 
maternal-placental metabolic profile McC
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Some Fetal Serum metabolites Improve

SR Wesolowski et al (2018) Mol Metab 18: 25
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OB-WSD

CON
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Healthy Maternal Diet intervention improves 
some Metabolic Endpoints in the Fetal Liver

Hepatic lipids Oxidative Damage

SR Wesolowski et al (2018) Mol Metab 18: 25McC
urdy



Metabolic defects persist in fetal skeletal muscle  

McCurdy, et al. (2016) JCI Insight
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Risk of obesity & 
cardiometabolic 

disease

Summary
Stress

Maternal Diet
Intervention

Switching to healthy diet prior to 
pregnancy leads to better maternal-
placental  health and improves some 
metabolic outcomes in the fetal offspring 

Future studies will determine if fetal 
adaptation to maternal diet switch 
improves overall health McC
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