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Figure 3:  Anti-epileptic NPs discovered to date using zebrafish bioassay-guided 
fractionation, and validated in rodent epilepsy models:
• torvoside K, identified from the Philippine medicinal plant Solanum torvum 

(tandang-aso), structurally similar to the recently approved epilepsy drug 
ganaxolone (Challal et al. 2014); 

• tanshinone IIa, identified from the Chinese medicinal plant Salvia miltiorrhiza 
(dan shen) (Buenafe et al. 2013); 

• indirubin, a known inhibitor of the kinase GSK-3, identified from the Congolese 
medicinal plant Indigofera arrecta (kasholoza) (Aourz et al. 2018); 

• ar-turmerone, identified from the Ayurvedic medicinal plant Curcuma longa 
(turmeric) (Orellana Paucar et al. 2012);

• b-boswellic acid, identified from the East African medicinal plant Boswellia 
sacra (frankincense) (Brillatz et al. 2021); and

• halimide, from the marine fungus Aspergillus insuetus (Copmans et al. 2019), 
identified by large-scale zebrafish-based screening of marine extracts, carried 
out as part of the EU project PharmaSea (2012-2017).

The challenge of treating epilepsy
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Figure 1:  Zebrafish embryos and larvae enable microscale, in vivo screening 
of extracts, fractions and compounds (Crawford et al. 2008):
(a) adult zebrafish; (b) 1-cell-stage embyros being microinjected; (c) 5-day-
old larvae embedded in agarose; (d-g) blood vessels detected by in situ 
hybridization; (h-i) blood vessels detected by GFP reporter; (j-k) bone 
detected by Alizarin red; (l-m) cartilage detected by Alcian blue; (n-o) 
migrating leukocytes detected by myeloperoxidase assay.

Zebrafish as an in vivo bioassay for biodiscovery

Figure 2:  Epileptic seizures can be induced in zebrafish larvae either genetically or 
pharmacologically, and analyzed using different techniques:

(a)  behavioral analysis, using automated video tracking of locomotor activity

(b)  electrophysiological analysis, using local field potential (LFP) recording

(c)  calcium imaging analysis of neural activity
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Zebrafish assays for the identification of anti-seizure NPs
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Case study: Identification of the GSK-3 inhibitor indirubin 
from a Congolese medicinal plant used to treat epilepsy

Despite the approval of over 25 anti-seizure medications, most      
of these act via only 4 therapeutic entry points: Na+ channels,      

Ca2+ channels, GABA signaling, and glutamate signaling.

Other, target-agnostic approaches are needed to discover new 
epilepsy drugs that have novel mechanisms of action.

Of the anti-seizure NPs identified so far using zebrafish,                      
turmerones have been advanced into clinical development                    

for treatment-resistant epilepsy. 


