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Lestaurtinib (CEP-701) potentiates the anticonvulsant effect of phenobarbital against kainic acid-induced status epilepticus 

Status	epilep+cs	(SE)	can	be	refractory	to	standard	an+-
seizure	medica+ons	in	up	to	20%	of	cases	(Holtkamp	M.	
et	 al.,	 Arch	 Neurol	 2005).	 The	 +mely	 abor+on	 of	 SE	 is	
key	 to	 preven+ng	 harmful	 consequences.	 SE	 is	
molecularly	characterized	by	acute	altera+ons	in	certain	
ion	 channels	 including	 a	 decrease	 in	 the	 inhibitory	
proper+es	and	internaliza+on	of	the	γ-Aminobutyric	acid	
type	 A	 receptors	 (GABARs).	 This	 increases	 excitability	
and	 weakens	 the	 effec+veness	 of	 many	 standard	
medica+ons	 such	 as	 phenobarbital;	 the	 an+convulsant	
effect	of	which	 is	mediated	via	 the	modula+on	of	 such	
channels.		
	
We	have	recently	shown	that	blockade	of	TrkB	with	the	
inves+ga+onal	 new	 drug,	 lestaur+nib	 (CEP-701),	
aWenua te s	 sho r t - t e rm	 hypox i c	 SE - i nduced	
hyperexcitability	 in	 neonatal	 rats	 (Obeid	 M.	 et	 al.,		
Epilepsy	Res.	2014).	Since	TrkB	is	a	regulator	of	GABARs	
(Roberts	D.	 et	 al.,	PNAS,	 2005),	 and	 its	 blockade	might	
poten+ally	 prevent	 SE-induced	 changes	 in	 these	
receptors,	 we	 hypothesized	 that	 TrkB	 blockade	 with	
CEP-701	 will	 poten+ate	 the	 an+convulsant	 effect	 of	
phenobarbital	against	kainic	acid	(KA)-induced	SE.		
	

Background 

Animals
Peri-adolescent	P35-	P40	Sprague	Dawley	rats.	

Surgical	procedure	
Five	cor+cal	epidural	electrodes	were	implanted.	
A	cannula	was	placed	in	the	basolateral	amygdala.	

Kainic	Acid	(KA)	administra6on	
0.5	 microgram	 of	 KA	 dissolved	 in	 saline	 was	
administered	directly	into	the	amygdala.	

Quan6fica6on	of	seizure	severity	
S E	 wa s	 confi rmed	 u s i n g	 co r+ca l	 ep i du r a l	
electroencephalogram	(EEG).	

CEP	drug	administra6on	
Fi_een	minutes	 a_er	 SE	 onset,	 rats	 were	 injected	 with	
either	 25	mg/kg	 of	 CEP	 (KA-CEP)	 or	 its	 vehicle	 (DMSO)	
(KA-V)	intraperitoneally	(i.p.)	

Phenobarbital	
Six	 hours	 a_er	 SE	 onset,	 rats	 were	 given	 100	mg/kg	 of	
phenobarbital	 i.p.,	supplemented	every	15	minutes	with	
an	 addi+onal	 25	mg/kg	when	 needed	 un+l	 cessa+on	 of	
electroclinical	seizure	ac+vity	(figure	1)	

•  All	 the	 rats	 developed	 electroclinical	 SE	 within	 30	
minutes	to	1	hour	a_er	KA	injec+ons	

•  The	 mean	 cumula+ve	 dose	 of	 phenobarbital	 required	
to	 achieve	 electro-clinical	 seizure	 cessa+on	 in	 the	 KA-
CEP	 group	 (107.1	 ±	 4.5	mg/kg,	 n=14)	was	 significantly	
lower	than	in	the	KA-V	group	(125.0	±	5.4	mg/kg,	n=15,	
t-test,	p=0.015,	figure	2)	

•  Recurrence	 of	 SE	 occurred	 2-16	 hours	 a_er	 abor+ve	
therapy	in	9	of	the	KA-V	rats,	and	only	in	6	of	the	CEP-
treated	rats	

•  Given	 its	 known	 clinical	 safety	 profile	 in	 children,	
CEP-701	 is	 a	 clinically	promising	adjuvant	drug	 that	 can	
be	 poten+ally	 used	 with	 standard	 an+convulsant	
medica+ons	to	abort	SE	

•  Ongoing	experiments	in	our	laboratory	are	exploring	the	
underlying	molecular	mechanisms	of	the	herein	reported	
effect	 of	 CEP-701;	 specifically,	 its	 poten+al	 role	 in	
reversing	SE-induced	changes	in	GABARs	

Methods 

Figure 1. Schematic study design  
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