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a b s t r a c t 

Epilepsy is the fourth most common neuropsychiatric disorder. Although the approval of Epidiolex has ignited 

hope for patients, there is still a large gap in the field of anti-seizure research. The effect and underlying mech- 

anism of full-spectrum hemp extract (HE) remains unclear. Here this study investigated the anti-seizure effect 

of HE on seizure models. The results showed that HE significantly reduced seizure susceptibility and prolonged 

seizure latency with better pharmacokinetic performance compared to CBD. This article then further explored the 

anti-seizure active components and their possible mechanism in HE. The results indicated that cannabichromene 

(CBC) and cannabinol (CBN) were involved in the anti-seizure process, especially CBC showed a strong allosteric 

enhancement effects on CBD binding site of the GABAA receptor, which implied that the GABAA receptor seemed 

to be the primary anti-epileptic target of HE. This article not only presents the great potential of HE as a candidate 

for new anti-epileptic drugs with less psychoactive, but also provides a valuable contribution to subsequent 

mechanism research and drug development on epilepsy.Abstract: Epilepsy is the fourth most coneuropsychiatric 

disorder. Although the approval of Epidiolex has ignited hope for patients, there is still a large gap in the field of 

anti-seizure research. The effect and underlying mechanism of full-spectrum hemp extract remains unclear. Here 

this study investigated the anti-seizure effect of HE on seizure models. The results showed that HE significantly 

reduced seizure susceptibility and prolonged seizure latency with better pharmacokinetic performance compared 

to CBD. This article then further explored the anti-seizure active components and their possible mechanism 

in HE. The results indicated that cannabichromene and cannabinol were involved in the anti-seizure process, 

especially CBC showed a strong allosteric enhancement effects on CBD binding site of the GABAA receptor, 

which implied that the GABAA receptor seemed to be the primary anti-epileptic target of HE. This article not 

only presents the great potential of HE as a candidate for new anti-epileptic drugs with less psychoactive, but 

also provides a valuable contribution to subsequent mechanism research and drug development on epilepsy. 
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Epilepsy is a chronic disorder characterized by sudden, abnormal

ischarges of neurons in the brain, leading to temporary brain dysfunc-

ion. According to the World Health Organization, epilepsy accounts for

pproximately 1% of the global burden of disease, making it the fourth

ost common neuropsychiatric disorder after depression, alcohol de-

endence, and cerebrovascular diseases, and one of the most prevalent

eurological disorders [ 1 ]. 

Cannabis has been used to treat epilepsy for thousands of years.

here are over 100 phyto-cannabinoids in cannabis, with the two pri-

ary components, Δ9-tetrahydrocannabinol ( Δ9-THC) and cannabidiol

CBD) [ 2 ]. The use of Δ9-THC in medical treatment is limited due to its
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trong psychoactive and addictive properties. In contrast, CBD is non-

ddictive, presenting significant potential for therapeutic development.

n June 25, 2018, the U.S. FDA approved an oral solution of CBD (trade

ame Epidiolex®) for the treatment of seizures associated with Dravet

yndrome and Lennox-Gastaut syndrome in patients aged two years and

lder [ 3 ]. 

Industrial hemp, a unique variety of cannabis, contains less than

.3% THC and has a higher concentration of CBD in its extracts. Due to

hese characteristics, hemp extract (HE) has gained widespread atten-

ion as a nutritional supplement among different populations. Previous

tudies suggest that HE has potential in alleviating chronic pain and im-
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roving cardiovascular health [ 4 , 5 ]. However, the neuroprotective ef-

ects of HE against epilepsy have not been widely studied. Based on this

ackground, Huang et al. [ 6 ] employed various experimental methods

o explore the anti-epileptic activity of HE and its possible mechanisms,

roviding data to support the discovery of anti-epileptic drugs and the

nvestigation of HE. 

Huang et al. reported that HE reduced seizure severity and prolonged

eizure latency in mice with acute epilepsy, and showed improved ab-

orption, enhanced distribution and prolonged elimination process in

D rats, exhibiting similar anti-seizure activity and better bioavailabil-

ty compared to CBD. Then this article evaluated the anti-epileptic ac-

ivity of five other phyto-cannabinoids in HE, whose results indicated

hat cannabichromene (CBC) and cannabinol (CBN) contribute to the

nti-seizure process of HE. 

The GABAA receptor is currently considered as one of the main anti-

pileptic targets [ 7 ], and previous studies have reported that CBD en-

ances the allosteric modulation of the GABAA receptor [ 8 ]. There-

ore, the researchers assessed the allosteric modulation effects of various

hyto-cannabinoids in HE on the GABAA receptor. The findings showed

hat CBC exhibited strong allosteric enhancement effects on CBD binding

ite of the GABAA receptor, rather than other classic anti-epileptic tar-

ets such as KCNT1, Nav1.2, and Nav1.6 [ 9 ]. According to the results,

he GABAA receptor seemed to be the primary anti-epileptic target of

E. 

Huang’s work comprehensively demonstrates the great potential of

emp extract as a candidate for new anti-epileptic drugs with less

sychoactive than cannabis and discovers the mechanism of phyto-

annabinoids, such as CBC, which is non-addictive and exhibits positive

llosteric modulating effects on GABAA receptor. This article not only

resents a new opportunity for the development of anti-epileptic drugs

ith stronger safety and higher bioavailability, but also delves into its

nderlying mechanism, providing a valuable contribution to subsequent

echanism research and drug development on epilepsy. 
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