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BACKGROUND 
 

Plants from genus Dracocephalum are widely used in 
traditional medicine and are valuable sources of 
biologically active compounds for cosmetic, food and 
medical industry. However, availability and  consistency 
of plant material remains challenging.  
In this study we examined the use of leaf derived callus 
culture of the threatened species Dracocephalum 
ruyschiana for production of skin regenerating and 
protecting organic compounds. 

HPLC 
 

To assess the bioactive phenolic compound content in 
D.ruyschiana callus cultures ethanol extract was 
analysed by HPLC. Production of chlorogenic acid was 
most affected by light – more than 300-fold increase 
was observed compared to cell cultures grown in dark, 
while for rosmarinic and caffeic acid changes were less 
pronounced (Table 1). 

 
 

CONCLUSION  
 

•  Results indicate the potential application of D.ruyschiana cell 
biomass extracts in production of skin protecting, regenerating 
and anti-angiogenic products.  

•  Use of optimised cultivation conditions and efficient cell 
propagation is the key to make such extracts available for 
industrial applications for cosmetics, medical devices and others. 

Callus type 
Content of analyte, mg/g DW 

Chlorogenic 
acid 

Rosmarinic 
acid Caffeic acid 

Grown in dark 0.008 15.60 0.44 
Grown in light/dark 2.56 24.00 0.44 

Table 1. Content of chlorogenic acid, rosmarinic acid and caffeic acid in ethanol extracts 
derived from D.ruyschiana calli grown either in dark or 16h photoperiod. Values are 
normalized to mg/g dry weight of cell biomass. 
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SKIN CELL PROLIFERATION 
 

To evaluate the skin regenerating effect of D.ruyschiana 
extract human skin cell proliferation was analysed. 
Obtained data indicate that glycerol/ethanol extract at 
concentration range 0.5-1% (v/v) is capable to boost 
proliferation of dermal fibroblasts by more than 15% 
and keratinocytes (HaCaT) in presence of 0.25% 
extract by more than 24% within 48h (Fig.1). 

Fig.1. Confluence of human dermal fibroblasts and HaCaT in presence of different 
D.ruyschiana callus culture extract concentrations after 24 and 48 hour treatment. Cell 
proliferation was analysed in vitro by Cell-IQ® live cell imaging system. Data are shown 
relative to control (without treatment, indicated by dotted line), n=3. Analysis was done 
using two-way ANOVA and Dunnett's multiple comparisons test	  , **p≤0.005, ***p≤0.0005. 

UV PROTECTION 
 

Ability to alleviate UV light induced stress in 
skin keratinocytes (HaCaT) was evaluated. 
Results indicate that preincubation of 
HaCaT with 1% D.ruyschiana ethanol 
extract increases the resistance of the cells 
to UV caused damage by 26% (Fig.2). 
 

Added after UV exposure

Added before UV exposure

Fig.2. Viability of HaCaT after irradiation with 5 J/cm2 UV-A (Honle UV 
Technology). Cells were either preincubated with 1% D.ruyschiana 
extract or extract was added after irradiation. Viability was assessed 
using Neutral red uptake test, 48h after irradiation. Data are shown 
relative to control (without treatment, indicated by dotted line), n=4. 

The modulation of angio-
genesis in endothelial cell 
culture (HUVEC) was 
evaluated. Preliminary 
results show that in the 
presence of 0.5% and 1% 
D.ruysch iana ethano l 
extract the formation of 
tubule-like structures is 
disturbed (Fig.3). 

Fig.3. Changes in tubule and branching point formation in HUVEC cells grown on Matrigel without 
treatment or supplemented with 1% D.ruyschiana callus culture extract. Magnification 100x, scale bar 100 
µM. 
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RESULTS 

D.ruyschiana callus culture was  established 
from leaves of in vitro grown shoot culture 
planted on MS medium containing 0,5 mg/L 
2,4-D and 0,2 mg/L BAP. Callus cultures 
were developed in the dark or photoperiod 
(16h light/8h dark) at 25 ±1 ̊C. Dry callus 
mass was extracted either with 30/30% 
glycerol/ethanol (v/v) or 70% ethanol at the 
ratio 1:100 (m/v).  
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Proliferation of human skin fibroblasts in presence of 0.50% 
D. ruyschiana callus culture extract after 24 and 48 hour treatment
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Effect of D.ryuschiana callus culture extract on
 viability of skin keratinocytes after UV exposure
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