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Introduction  

Forskolin (7β-Acetoxy-8,13-epoxy-1α,6β,9α-trihydroxylabd-14-en-11-

one) is the labdane diterpenoid found only in the root of the plant Coleus 

forskohlii (Willd.) Briq. (Lamiaceae). This plant has been used in 

traditional medicine in the treatment of a various diseases such as heart, 

intestinal and respiratory disorders. Forskolin has been studied for its 

broad range of pharmacological properties such as anti-inflammatory, 

antimutagenic, antioxidant and anticarcinogenic activity. However 

forskolin has not been evaluated for DNA protective potential against 

hydroxyl and peroxyl radicals-induced DNA damage.  

The present study was aimed to assess the in vitro DNA protective 

activity of forskolin in different concentrations (25, 50, 100, and 200 

μg/ml) against hydroxyl radical-induced DNA damage with Fe2+ and 

H2O2 and peroxyl radical-induced DNA damage with 2,2'-azobis(2-

amidinopropane) dihydrochloride (AAPH).  

Results 

The results shown in Figure 1 indicate that forskolin possesses DNA-protective effects at all tested concentrations against 

hydroxyl radical-induced DNA damage with Fe2+ and H2O2. Also, high protection of forskolin on peroxyl radical-induced DNA 

damage were observed (Figure 2). Our data suggest that forskolin had the same ability to inhibit peroxyl- as well as hydroxyl 

radicals and possessed in vitro DNA-protective effect against hydroxyl- and peroxyl radicals induced DNA damage. In that sense, 

further research activities will be focused on DNA protective effects of forskolin by applying different assays and model 

organisms in in vivo condition. 
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Figure 2.  Agarose gel electrophoresis of peroxyl radicals-

induced DNA damage from herring sperm treated with 

different concentrations of forskolin. DNA from herring sperm 

(lane 1, negative control), quercetin (lane 2, 100 μg/mL, standard), DNA 

damage induced by AAPH (lane 3, positive control), forskolin at the 

concentrations of 25, 50, 100, and 200 μg/mL (lanes 4–7). *p < 0.05 when 

compared with the negative control group; **p < 0.05 when compared with 

the positive control group. 

Figure 1.  Agarose gel electrophoresis of hydroxyl 

radicals-induced DNA damage from herring sperm 

treated with different concentrations of forskolin. DNA from 

herring sperm (lane 1, negative control), quercetin (lane 2, 100 μg/mL, 

standard), DNA damage induced by FeSO4 and H2O2 (lane 3, positive 

control), forskolin at the concentrations of 25, 50, 100, and 200 μg/mL (lanes 

4–7). *p < 0.05 when compared with the negative control group; **p < 0.05 

when compared with the positive control group. 

Materials and Methods 

The protective activity of forskolin at various concentrations (25, 

50, 100, and 200 μg/mL) against hydroxyl radicals-induced DNA 

damage was assayed in vitro using DNA from herring sperm as a 

model system according to Lin et al. (2008) as previously described 

by Katanić et al. (2019). In this method, FeSO4 and H2O2 were used 

for the generation of hydroxyl radicals. The reference compound 

was the quercetin (100 μM) (Poorna et al., 2013). The protective 

effect of forskolin against peroxyl radicals-induced DNA damage 

was assessed as previously described by Zhang et al. (2017). 

Oxidative damage of DNA was induced by (2-

methylpropionamidine) dihydrochloride (AAPH). The obtained 

DNA bands were visualized under UV light (UV transilluminator, 

Vilber Lourmat, France) at 365 nm, photographed and recorded 

using ImageJ software (version 1.48 for Windows, Softonic 

International, Barcelona, Spain). 
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