
Intermittent Hypoxic Exposure 

Exposures took place inside a custom-made airtight chamber, in which O2 levels were 

continuously monitored throughout the duration of exposure using an O2/CO2 monitor. 

Alternating room air (227 L/min) or N2 gas (~160 L/min) was pumped into the chamber to get 

the desired level of gases. Dispersed hypoxia exposures consisted of 45 s followed by 4 min and 

15 s of 21% O2 (Figure 1). The 45s exposure is a total duration of a single hypoxic episode 

descending from room air to a nadir of 5% O2. Our pulse oximeter data showed that O2 

saturation level (FiO2) decreased from 99% to ~60% at the nadir of 5 %O2. The timing of 

hypoxic exposure in the chamber was electronically controlled such that when the chamber 

reached a nadir of 5% O2, the system automatically switched from a nitrogen cycle to room air. 

With the given level of gas flow, it took 45s to reach a nadir of 5% O2 and 65-70s to reach from 

5% O2 to 21% O2. The 5 min duration cycles were presented continuously over 8 h for 7 days 

(dispersed protocol). Clustered hypoxic exposures consisted of 45 s of hypoxia (nadir of 5% O2) 

followed by 90 s of 21% O2 (Figure 1). These 135 s duration cycles occurred over three periods 

of 72 min duration per day interspersed with 2.2 h of room air exposure for 7 days (clustered 

protocol). Overall, both dispersed and clustered groups received the same number of hypoxic 

episodes (i.e., 96 episodes/day); however, the pattern of exposure differed between the groups. 

Control (room air) animals were housed in the same chamber and were maintained at normoxia. 

The dams and their pups were housed together until postnatal day 28 allowing for breast-feeding. 

Body weights of the rat pups were obtained each morning of the exposure period and weekly 

from weeks 2 to 8 using a standard calibrated scientific scale for all measurements. 

Measurements were obtained using the CODA Non-invasive Blood Pressure system (Kent 

Scientific Corporation; Torrington, CT) which uses a Volume-Pressure Recording (VPR) tail-

cuff method. The VPR sensor utilizes a specially designed differential pressure transducer to 

non-invasively measure the blood volume in the tail. Blood pressure measurement using the non-

invasive VPR tail-cuff has been shown to be comparable to radiometry telemetry. 

 


