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Figure 11. The bEnd3 blood–brain barrier model: Permeability of bEnd3 monolayer, treated with 
compounds 3a–f (a), compounds 5a–f, (c) or melatonin, (e) vs. control. The normalized control value 
was used as a baseline. Bars above the baseline indicate an increase in permeability; bars under the 
baseline indicate a decrease. Immunofluorescence of ZO-1 (tight junctions) of bEnd3 in vitro cell 
monolayer model, treated with series I (b), series II, (d) or melatonin (f). The cells were treated with 
10 or 50 µM of the tested and reference compounds. ZO-1—magenta; DAPI (nucleus)—cyan. Scale 
bar—20 µm. Data are presented as means ± SD. * p < 0.05, ** p < 0.01, *** p < 0.001, vs. control. One-
way analysis of variance and Dunnet’s post hoc test were used. 

4. Discussion 
Two series of indole derivatives, structurally related to indole-3-propionic acid and 

5-methoxy-indole carboxylic acid, were synthesized by linking the heterocyclic indole 
moiety with hydroxy/methoxy-substituted phenyl fragments through a hydrazone chain. 
The reaction pathway involved a conversion via ester- and hydrazide-intermediates, 
resulting in high yields and purity of the target compounds. 

Establishing a safety profile was an essential step in the initial characterization of the 
drug candidates. The properties of the erythrocyte cell membranes were extensively 
studied and may serve as a useful model system for assessing toxicity. Moreover, the in 
vitro hemolysis test could be correlated with the in vivo toxicity of the newly synthesized 
compounds. Favorably, all indole hybrids of both series I and II showed no or very low 
hemolytic effects below the acceptable hemolytic threshold, according to the ISO 
standards, indicating good safety and hemocompatibility. The effect on the cell viability 


