Low Dose Ampakine Stimulates Diaphragm Activity and Increases Tidal Volume following
Cervical Spinal Cord Injury in Non-Anesthetized Freely Behaving Rats
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A. Introduction C. C2Hx Reduces Diaphragm Activity E. Effect of Ampakines on Eupneic Breathing G. Effect of Ampakine pre-treatment + hypoxia
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result in respiratory impairment, including |eHPCD Behavior Treatment Behavir Treatment Behavior Treatment |_0.6941 Genavor Trestment 07600 | & CX17S
the inability to clear airways. Strategies to
improve respiratory muscle activation in
SCI patients, either alone or in conjunction
with respiratory rehabilitation, are needed.

AMPA receptors mediate excitatory drive _
from descending brainstem respiratory ﬁf:c’i
o centers to phrenic
motor neurons. Acute
| N\ awpa treatment with an
/;ﬁc::r?“tnoNr: ampak!ne (positive
allosteric modulator of
AMPA receptor), can
Phrenic motor  INCr€ase inspiratory Pre-injury  4DHx 14DHx
neuron (PhMN) phrenic output in rat
models of incomplete SCI when studied

Under aneStheSia.1 The neXt Step in Baseline Infusion 5 min 15 min Baseline Infusion 5 min 15 min Hypoxia 5 min 20 min 35 min Hypoxia 5 min 20 min 35 min
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Fhrenic nerve  translational pathway is testing efficacy of ost Infusion _ Post Infusion
Innervating

diaphragm muscle ~@mpakines in awake rodents with SCI.
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Behavior IV. Behavior Behavior . Behavior

Treatment Treatment 0.0299* ]
Behavior*Treatment 0.0540 150 ior* Treatment Treatment 0.0917
Behavior*Treatment 0.0654 Behavior*Treatment = 0.4418 | Behavior*Treatment = 0.5946
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Hypothesis: Intravenous (i.v.) delivery of low dose, low HPCERIRsion Ipsilateral Diaphragm EMG (1iii) Tidal Volume (ii, iv) =2L‘j;ii”e’[u‘?'a“niii‘;iiil"fﬁ,lﬂt‘;“éisfcm oGuanate eAmpakre |

impact ampakine increases diaphragm electromyographic R
(EMG) activity and increase breathing after C2 spinal
hemisection (C2Hx) in freely moving awake rats.
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gery (Data) (Data) : : iaphragm Diaphragm EMG Diaphragm EMG
<l Pleth flow ‘ | Baseline Hypoxia Maxchemo Baseline Hypoxia Maxchemo

MG signal Ampakine Infusion . No adverse off-target effects were apparent

- 3 groups (CX717, CX1739, ‘ ‘ Behavior soo | | Behavier Ampakines in conjunction with a single bout of hypoxia

| | Treatment Treatment 0.6748

tm‘i""lb HPCD) n = 8 each group | ‘ ‘ . | | ehaviorreaiment Behaviorreaiment 08521 can evoke motor facilitation in awake rats
- Whole body > mins The divergent response to CX717 vs. CX1739 at 4 vs. 14
reman  Plethysmography and days post-injury merits further study
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- 5ma/ka dose (CX71 7 Representative traces of tidal volume at 4 days post C2Hx. HPCD infusion has no effect
g/kg ’ on tidal volume, whereas ampakine (CX1739) increases tidal volume post infusion. * 1RO1HL139708-01A1 (DDF), 1 RO1 HL153140-01 (DDF) .
. + Thank you to Dr. Arnold Lippa from RespireRx for m RespireRx

Plethysmography chamber CX1739) Summary data provided in subsequent panels for 4 and 14 days post C2Hx Baseline Hypoxia Maxchemo Baseline Hypoxia Maxchermo providing us with the ampakines, Pharmateuticals Inc.

- i 280 oo byt : C2HXx injury impairs
|eCxirag | Tsmen == X e 2N ipsilateral diaphragm EMG
OHRGD | Eshmertrmem ST N activity and decreases tidal
volume.
Low dose, low impact
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"Wollman LB, Streeter KA, Fusco AF, Gonzalez-Rothi EJ, Sandhu MS, Greer JJ, Fuller DD. Ampakines stimulate phrenic motor
output after cervical spinal cord injury. Exp Neurol. 2020 Dec;334:113465. doi: 10.1016/j.expneurol.2020.113465. Epub 2020
Sep 17. PMID: 32949571.
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