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Appendix E1 

R1 values at each oxygen phase (R1t) were extrapolated from the baseline by using the T1-

weighted signal intensity (SI0 and SIt). 

Derivation of R1 values using the variable flip angle method requires correction, as the 

flip angles can vary spatially across the image. This may lead to errors of up to 10% in the flip 

angle and, consequently, 20% errors in measured T1 values (56–58). To compensate for 

imperfections in flip angle distribution, we performed a set of calibration experiments. R1 values 

in maternal thigh muscle (n = 4 mice) were derived using a conventional saturation recovery 

sequence (5000, 2000, 1000, 800, 700, 600, 500, 400, 300, 200/10; section thickness, 1.0 mm; 

field of view, 5 × 5 cm
2
; matrix, 128 × 64, zero filled to 128 × 128; averages, two), according to 

the following equation: 
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where SI is the measured signal intensity for each repetition time, M0 is the steady-state signal 

intensity in fully relaxed images and A is approximately 1 for steady-state saturation. 

The mean R1 was found to be 0.58 sec
1

 ± 0.04. The correction factor for the flip angle 

was then calculated for each pregnant mouse from the deviation of R1 derived from the variable 

flip angle method compared with the mean R1. 
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