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Background
Diabetes during pregnancy, specifically diabetes requiring treatment, is associated with increased risk of
childhood asthma, and the prevalence of maternal diabetes has significantly increased over the last



decade. Metformin is the most widely prescribed oral glucose lowering medication in diabetic pregnancies.
Even though metformin can cross the placental barrier, its impact on lung health in offspring remains
poorly understood.

Objective
To evaluate the effects of maternal metformin during pregnancy on offspring airway reactivity.

Methods

Six-week-old female C57BL/6NJ mice were fed either a high-fat-diet (45% kcal) to induce diabetes or a
low-fat-control diet (10% kcal) for six weeks before mating and throughout pregnancy and weaning. A
subset of diabetic dams received metformin (350 mg/kg/day) orally from embryonic day-0.5 until one-week
after delivery. Offspring were weaned onto a standard-chow-diet until eight-weeks of age, when lungs were
prepared for assessment of airway narrowing to methacholine using precision-cut lung slices (PCLS)
(PhysioLENS).

Results

High-fat-diet induced significant weight gain and glucose intolerance in the mothers and daily metformin
supplementation improved glucose homeostasis during gestation. 3-week-old male and female offspring
from diabetic pregnancies were significantly heavier than controls (males +3.3g; females +2.5g). This
difference was reduced, but not significantly, by metformin treatment in males (+1.9g). In males, but not
females, the difference in body weight persisted at 8-weeks of age. Methacholine induced a concentration-
dependent constriction of airways in PCLS, as expected. Maximal methacholine-induced narrowing was
significantly higher in offspring from metformin-exposed dams (51.1%) compared to both control (30.7%) or
diabetic (31.4%) offspring, independent of airway size. There was no difference in sensitivity to
methacholine between groups.

Conclusion

Metformin treatment during pregnancy increases airway reactivity in offspring, like what is seen in asthma.
This suggests the link between maternal diabetes and asthma may be driven by the treatment rather than
the condition itself.



