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Fig.1 Chemical structure of LCX001.
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Fig.2 Effects of LCX001 on lung function parameters
in TH-030418-induced respiratory depression rats.
Rats were divided into respiratory depression model group that
was iv given TH-030418 20 ug-kg™ (0 min) and model+LCX001
groups [iv given TH-030418 20 ug - kg™ (0 min), 15 min later iv
given LCX001 5,10 or 20 mg-kg™']. The mean of the measured
values at —=17.5 (17.5 min before TH-030418 administration) , —12.5
and —7.5 min was defined as 100%. All the data were normal-
ized to a percentage by dividing the mean. Lung function param-
eters were measured every 5 min. MV: minute ventilation; RF:
respiratory frequency; EP: enhanced pause. x+s, n=5. *P<0.05,
**P<0.01, compared with the corresponding time point of model
group; *P<0.01, compared with =7.5 min of model group.
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Fig.3 Effects of LCX001 on arterial blood gas parame-

ters in TH-030418-induced respiratory depression rats.
Rats were divided into respiratory depression model group (iv given
TH-030418 20 pg-kg™) and model+LCX001 groups (iv given TH-
030418 20 pg - kg™', 5 min later iv given LCX001 5, 10 and
20 mg-kg™). pCO,: carbon dioxide partial pressure; pO,: oxygen
partial pressure; sO,: oxygen saturation. X+s, n=5. **P<0.01,
compared with the corresponding time point of TH - 030418
group; * P<0.01, compared with 0 min of model group.
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A R K LS T TH-030418 Ji7 20 min 5% 41
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Fig.4 Effect of LCX001 on glutamate (Glu) release in
TH-030418-induced respiratory depression rats. Rats
were divided into vehicle group [ip given 20% hydroxypropyl-B-
cyclodextrin at 15 min before TH-030418 injection (=15 min)],
LCX001 control group (ip given LCX001 20 mg-kg™ at =15 min) ,
model group (iv given TH-030418 20 ug- kg™ at =15 min) and
model+LCX001 group (ip given LCX001 20 mg-kg™"at =15 min,
15 min later iv given TH-030418 20 ug-kg™"). The mean of the
measured values at =40 and —20 min was defined as 100%. All
the data were normalized to a percentage by dividing the mean.
Glu content was measured every 20 min. x+s, n=5. *P<0.05,
compared with =20 min time point of model group; *P<0.05, #*P<
0.01,compared with the corresponding time point of model group.
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Effect of a novel AMPA receptor modulator LCX001 against respira-
tory depression induced by opioid receptor agonist TH-030418

GAO Xiang', FAN Yong-zheng'?, DAI Wei', YONG Zheng', SU Rui-bin’
(1. State Key Laboratory of Toxicology and Medical Countermeasures, Institute of Pharmacology
and Toxicology, Academy of Military Medical Sciences, Beijing 100850, China; 2. The 991"
Hospital of Joint Logistic Support Force, Xiangyang 441000, China)

Abstract: OBJECTIVE To evaluate the effect of LCX001, a novel ox-amino-3-hydroxyl-5-methyl-4-
isoxazole-propionic acid (AMPA) receptor modulator,on opioid-induced respiratory depression, and to
explore its possible mechanism. METHODS (1) Rats were iv given opioid receptor agonist TH-030418
20 ug- kg™ to establish a respiratory depression model. LCX001 0 (model group), 5,10 and 20 mg-kg™
(model+LCXO001 treatment group) were iv given 15 min later, and lung function parameters of rats [minute
ventilation (MV), respiratory frequency (RF) and enhanced pause (EP)] were detected. (2 Rats were iv
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given opioid receptor agonist TH-030418 20 ug - kg™ to establish a respiratory depression model, and
LCX001 0 (model group), 5,10 and 20 mg - kg™ was iv given 5 min later (model+LCX001 treatment
group). The changes of arterial blood gas parameters [oxygen partial pressure (pO,), carbon dioxide
partial pressure (pCO,) and oxygen saturation (sO,)] were detected. (3 Rats were ip given 20% hydroxy-
propyl-B-cyclodextrin as the solvent control group, ip given LCX001 20 mg-kg™ as the LCX001 control
group, iv given TH-030418 20 ug- kg™ as the model group and ip given LCX001 20 mg-kg™, 15 min later,
iv given TH-030418 20 ug-kg™ as the model+LCX001 prevention group. The content of glutamate (Glu)
in the hippocampus of awake rats was measured by brain microdialysis. RESULTS (1) In the model
group, MV, RF and EP decreased significantly 2.5 min after TH-030418 injection (P<0.01). Compared
with the model group, the MV and RF of rats in the model+LCX001 20 mg-kg™ group at the 22.5 min
time point significantly increased (P<0.05), while EP decreased significantly at 47.5 min (P<0.05). ) In
the model group, pO, and sO, decreased significantly 5 min after injection with TH-030418, while pCO,
increased significantly (P<0.01). Compared with the model group, pO, and sO, of the model+LCX001
group (20 mg - kg™) were significantly increased, but pCO, was significantly decreased at the 15 min
time point (P<0.01). 3 The result of brain microdialysis showed that the content of Glu in the extracellular
fluid of the hippocampus in the model group was significantly decreased 20 min after TH-030418 injec-
tion compared with the basal value (P<0.05). At the time points of 20, 60, 120 and 160 min after TH-
030418 injection, the Glu content in the hippocampal nerve extracellular fluid of rats in the model +
LCX001 20 mg- kg™ group was significantly increased compared with the corresponding time points of
rats in the model group (P<0.05, P<0.01). CONCLUSION LCXO001 can effectively improve the respira-
tory depression induced by TH-030418, and the effect may be related to regulating the content of Glu
neurotransmitters in the hippocampus.
Key words: AMPA receptor modulator; LCX001; opioid; respiratory depression
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