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Fig. 5A, 5B: MTT assay of H. perforatum and G. lutea extracts. Data were expressed as mean ± S.D.

Fig. 6A, 6B: Relative lipid content in adipocytes treated with Hypericum perforatum L. and Gentiana lutea L. extracts. Data were expressed as mean ± S.D. * p< 0,05 (t-test) compared with CTR vehicle-treated cells.
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INTRODUCTION

Plants have always represented a rich source of bioactive 

compounds exerting a wide range of biological properties and 

synthetizing high-value molecules called secondary 

metabolites, known for their physiological and ecological role 

(Li et al., 2020). Here, two native plants belonging to both 

spontaneous and cultivated species from Pollino National Park, 

collected at different altitudes, were characterized and 

investigated for their biological properties such as antioxidant 

activity and anti-obesity potential. 
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MATERIALS AND METHODS 

RESULTS

Phytochemical profile

H. perforatum and G. lutea leaf, flower and fruit phytochemical 

profile was investigated through TLC, HPLC and the phenolic 

content was assessed by means of Folin-Ciocalteau method. H. 

perforatum TLC profiles showed similar pattern in all the analyzed 

tissues, with the only exception of samples collected at 790 m a.s.l. 

(Fig. 1A). In G. lutea plant extracts, Gentiopicroside was detected 

in each analyzed tissue, and extract collected at 1500 m a.s.l. 

showed an additive band, which identification is still ongoing. H. 

perforatum leaves showed the highest polyphenol content, 

followed by flowers and fruits, while, as regards G. lutea, the trend

in polyphenol content appeared flat, although with some

significant exceptions.

Fig. 1: TLC analyses of H. perforatum 

(1A) and G. lutea (1B) 

Fig. 2: Phenolic content of H. perforatum (2A) and G. lutea (2B) expressed as mg equivalents of Gallic 

Acid per g of dry plant material. Statistical significant differences at ** p <0.01 and *p < 0.05 (Fisher test, 

ANOVA). 

Antioxidant potential

In the ABTS decolorization analysis, the H. perforatum extracts (Fig. 3A) showed statistical significant differences at various altitudes, while those of G. lutea (Fig. 3B) showed only a detectable 

trend in leaves. These data were consistent with the content of polyphenols, substances known to be antioxidants. The bioautography analysis with DPPH confirms the high potential of these two 

plants and a greater antioxidant power of H. perforatum (Fig. 4).

Fig. 3: ABTS assay of H. perforatum (0.5 µg/mL) (3A) and G. lutea (5 µg/mL) (3B) extracts. Data were expressed as mean ± S.D. Statistical

significant differences at ** p <0.01 and *p < 0.05 (Fisher test, ANOVA). ​ 

Fig. 4: TLC-DPPH-bioautography of H. perforatum and G. lutea after 

2 minutes of contact. 

Cell viability assay and lipid content detection

CONCL

CONCLUSION

This study highlighted the different adaptation strategies adopted by Hypericum perforatum and Gentiana lutea. While G. lutea secondary metabolites content was stable, H. perforatum showed

significant differences for the adaptative and plastic responses to the changing conditions of the environments. These findings suggest that this plant could be used as ecological bioindicator and can be

considered a potential candidate for further studies. Moreover, while G. lutea extracts seemed to exert a pro-adipogenic activity, H. perforatum leaf extract (40 µg/ml), presented a very interesting anti-

adipogenic potential in 3T3-L1 cell line that will be deeply investigate.
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H. perforatum leaf, fruit and flower extracts were tested at MTT assay at

the same concentrations. Data showed that tissues affected 3T3-L1 cell 

viability differently: leaves showed the lowest cytotoxicity if compared 

to flower and fruit extracts (Fig. 5A). As regards G. lutea, the 

investigated extracts did not show any cytotoxic potential, even at the 

highest tested concentrations, highlighting results in almost total overlap 

(Fig. 5B). On the contrary, flower extract at 20 µg/ml showed a 

statistically significant proliferative effect. Anti-adipogenic studies 

conducted through Red Oil O staining showed that H. perforatum leaf 

extract (40 µg/ml)  reduced cell lipid content by a percentage of about 

25% (Fig. 6A). As regards G. lutea, the adipocytes treated with leaf and 

fruit extracts  likely induce pro-adipogenic effects, even if these results 

need further investigation  (Fig. 6B).

H. perforatum G. lutea

A B C
A B C Fig. 7 (A) Preadipocytes in phase

contrast (40X magnification)

(B) Confluent preadipocytes and (C)

Adipocytes after Red Oil O staining in

phase contrast (20X magnification)
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