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Figure 2 Smooth muscle cell contraction. (a) A relaxed smooth muscle cell is around 50 μm in 

length, and 5 μm in width. (b) A fully contracted smooth muscle cell is about three-fold shorter and 

about twice as wide.

Figure 3 Smooth muscle contraction. The intracellular calcium binds calmodulin, which binds and 

activates the myosin light-chain kinase. The light-chain of myosin is phosphorylated resulting in cross-

bridge cycling of actin and myosin which contracts the smooth muscle cell. Calcium ions enter the cell 

through two pathways. (a) Calcium enters through voltage-gated calcium channels. (b) Agonists bind 

to G-protein coupled receptors in the cell membrane, increasing activity of phospholipase C, which 

cleaves PIP
2
 to produce DAG and IP

3
; IP

3
 binds to the sarcoplasmic reticulum, stimulating calcium 

release, whereas DAG activates phosphokinase C which phosphorylates calcium channels and cross-

bridge cycling proteins.
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The Organ-scale Basis for Labor Contractions is Unknown 



Condition Gestational Length Litter Size

Antepartum (n =5) 18.9 +/- 0.5 N/A

Laboring (n =7) 18.9 +/- 0.2 8.4 +/- 0.9

Live Animal Organ Scale Calcium Imaging in Labor



The Mesometrium Drives Contractions and 
has Oscillatory Calcium Dynamics



Conclusions and Future Directions
Current Efforts
• Mouse transcriptomic analysis
• Definition of human/sheep analog 

Basic/Mechansistic
• Does stimulation/inhibition of the 

mesometrium induce/prevent labor?
• What is the proteins/pathways that 

explain/regulate mesometiral activity 
(frequency, oscillations, duration)

Clinical/Translational
• What and where is the mesometrial 

analog in humans?
• What are the molecules, molecular 

networks and cells that define this 
analog in pregnancy/labor
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