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l Background: Hypoxia ]

 What do Sudden Infant Death Syndrome (SIDS),
sleep apnea, and traumatic brain injury (TBI)
have in common?

e Hypoxic insult to the central nervous system (CNS)
followed by reoxygenation

* Reoxygenation = Post-hypoxic recovery

* Period after the hypoxic episode (10% O2) has
ended and normoxic levels of gases are restored
(21% 02)
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Presentation Notes
Hypoxia: having lower than normal oxygen levels in the blood/tissue, which causes an increase in respiratory rate and tidal volume. 
Repeated hypoxia can lead to acidosis, pulmonary hypertension, and lowered cardiovascular control and function
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* CNS inflammation has been linked to sleep apneas and SIDS (Lorea-Hernandez et al., 2016).
» Little is known on how inflammation affects the post-hypoxic reoxygenation period
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Presentation Notes
Inflammation: the body’s biological response of to harmful stimuli, such as pathogens, damaged cells, or irritants. LPS is a gram-negative bacteria that causes systemic inflammation. Systemic inflammation has been shown to cause CNS inflammation.


.Vlethodology l
CD1 mice at p6-p8

Intraperitoneal injection of LPS (3 hr)

— 15 ul lipopolysaccharide (LPS) (2 pug/ul) + 15 ul saline
— 30 pl saline
Baseline whole-body plethysmography

— Measured tidal volume and respiratory rate

Intermittent Hypoxia (10% Oz2, 5 min x 3)
— Reoxygenation 10 min

Whole-body pleth

i
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Presentation Notes
We use p6-p8 mice in order to eliminate sex as a variable in the experiment. It has been found that after p10, recovery from hypoxia begins to vary by sex: for example the post-hypoxic depression of respiration occurs more often in males than females…. Pressure between 70-80 mmH0g and Temperature of chamber 76-78OF. Pleth records respiratory waveforms. 


.rmittent Hypoxia Protocol ]
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l Hypothesis J

Systemic inflammation induced by LPS will reduce an animal’s ability to recover
after intermittent hypoxia

— The average respiratory rate of animals during post-hypoxic recovery will decrease after
LPS injection in comparison to no LPS

— The average tidal volume during recovery from hypoxia will decrease after LPS injection
in comparison to no LPS

Respiratory Rate Tidal Volume

peak-to-peak max-to-min

Amplitude
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Presentation Notes
Systemic injection of LPS activates microglia/astrocytes which respond to pathogens by producing inflammation. Once CNS inflammation occurs, respiratory rhythm and autoresuscitation are said to be impaired. 
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(1) There was a female control which showed no difference in RR or TV after saline injection. (2) This slide shows respiratory waveforms for the first experimental animal.


Breaths per Minute

Respiration Rate: Animal 1 Tidal Volume: Animal 1

1 ﬁu P p——
L ]
o R ]
L ]
o R ] =3
L ]
o R ] L —_— -
L ]
o R ]
L ] (b
o R ]
- L ]
L R ]
L ]
L R ]
L ] =3
L R ] -
L ] —
L R ]
L ] [ ]
L R ]
L ]
L R ]
L ]
- L R ]
L ]
L R ] -
L ]
L R ]
L ]
L R ]
L ]
L R ]
L ]
s
u - R N Y, u -
No LP5S LPS Mo LP5S LPS

Treatment Treatment



Reoxygenation Before and After LPS

(Animals 2 & 3)
Reoxygenation (Animal 2) Respiration Rate: Animal 2 Tidal Volume: Animal 2
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Conclusions

e QOur preliminary data supports the hypothesis that LPS-induced systemic
inflammation reduces respiratory rate and tidal volume during post-hypoxic
reoxygenation in comparison to animals that lack LPS.

— This suggests that mild inflammation has a negative impact on the respiratory system of
neonatal mice.

* Inflammation in neurological diseases and disorders which are tied to hypoxic
episodes could impact respiratory recovery.
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Presentation Notes
LPS does not cross the blood-brain barrier; however, we suspect that systemic inflammation activates glial cells, which then release cytokines. The cytokines activate transcription factors, which regulate the expression of many inflammatory genes. The CNS inflammation that arises impairs respiratory plasticity and chemoreflexes (Huxtable et al., 2011). 
Limitations: population size, animal movement during pleth
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