
Supplementary Material 
Materials and Methods 
UVA-induced Decomposition of Nitrite (Figure 1) 
Aqueous solutions (in PBS, pH 7.4) of sodium nitrite at an indicated concentration were UVA irradiated by 

(70 mW/cm2) with or without sodium ascorbate (ASC). UVA irradiations of the solutions (in total 20 ml) 

were performed in a quartz glass cylinder (3.3 cm diameter, 120 cm3), permanently flushed by carrier gas 

(nitrogen) for quantification of NO by chemiluminescence detection (CLD) exactly as described by us previ-

ously [1]. 

NO emanating from skin and analysis (Figure 1) 
The methods to measure the effects of UVA on and NO release from skin were described previously [2]. A 

UVA Sellas-4000 lamp (Sellas Medizinische Geräte, Gevelsberg, Deutschland, 340-410 nm,; 18 mW/cm²) 

was used as a UVA source for the experiments.  

Characterization of NO-releasing Nitrite Solutions (Figure 2) 
For characterization of NO release acetic/acetate buffer (pH 5.5, 500 µl,500 mM) containing sodium ascorbate 

(200 mM) and 500 µl of sodium nitrite solution (0.02%, 0,2%, 2.0%--> 2.9, 29, 290 mM) freshly prepared in 

milipore water were mixed and purged by carrier gas (nitrogen, 500 ml/min). Concentrations of released NO 

were measured in the gas flow by chemiluminscence detection (NO-analyzer CLD 822 Sr; Eco Physics, 

Duernten, Switzerland) and NO amounts/rates were calculated by integration of the resulting graphs (0–600 

s). 

Transdermal Penetration of Nitric Oxide released from Nitrite-containing Solutions (Figure 2) 
The experimental set up is depicted in A. Human skin specimens were prepared as split-thickness skin grafts 

(thickness 0.3 mm), and mounted on custom made Franz diffusion cells, each between a donor chamber (37°C) 

and a receptor chamber. The surface area of each mounted skin graft was 0.785 cm2. 

1 ml nitric oxide releasing nitrite solutions (for preparation see above) were pipetted into the donor chamber. 

The receptor chamber was constantly purged by a nitrogen gas (100 ml/min) and the NO concentration was 

measured by chemiluminescence detection (CLD 88e; Eco Physics, Duernten, Switzerland). The penetrated 

amounts of NO were calculated by integrations of the resultant graphs (0–600 s).  



Detection of Apoptosis in situ (Figure 2) 
Human skin specimens were obtained with patients' consent from mammoplastic or abdominoplastic surgery. 

The use of human material was approved by the local ethics committees of the Medical Faculty of the RWTH 

University Aachen (Votum No.EK163/07and the Medical Faculty of the Heinrich-Heine-University Düssel-

dorf (Study No. 3634). All experiments were conducted in compliance with the Declaration of Helsinki Prin-

ciples. Micro-centrifuge tubes (Eppendorf, Hamburg, Germany), whose bottoms were cut off, were fixed on 

full-thickness skin using double-sided adhesive tape (LEA, Giessen, Germany) with defined holes (0.785 

cm2). Sodium nitrite and sodium ascorbate were prepared freshly as described above and directly mixed in the 

fixed tubes. After a 10 min incubation, solutions were aspirated and the treated areas were washed twice with 

PBS. Tubes were removed and by using a 8 mm biopsy punch (kai Europe, Solingen, Germany) samples were 

taken and cultured 24 h in 12 well cell culture dishes (Greiner, Frickenhausen, Germany) containing Dul-

becco’s modified Eagle’sMedium (DMEM) (Gibco-Invitrogen, Karlsruhe, Germany) supplemented with 10% 

fetal calf serum (FCS), 100 U/ml penicillin (Pen) and 100 µg/ml streptomycin (Strep) (PAA, Pasching, Aus-

tria) under standard culture conditions (37 C/5% CO2). Skin samples were fixed in 4% methanol-free formal-

dehyde solution in PBS, and prepared for TUNEL-assay [3]. Skin tissue sections (5 µm) and DeadEnd™ 

Fluorometric TUNEL System (Promega, Madison, WI, USA) were used according to the manufacturer´s pro-

tocol. DAPI-stained nuclei and apoptotic events were immediately analyzed under a fluorescence microscope 

(Axiovision, Zeiss, Germany).  

Treatment with Dielectric Barrier Discharge (DBD) device (Figure 3) 
Treatment with the DBD has been described elsewhere [4]. Briefly, non-thermal DBD plasma was produced 

and applied using a prototype device provided by Cinogy (Figure 1). Plasma was generated by applying 

an alternating polarity pulsed 120 hz voltage of ~14 kV magnitude (peak-to-peak). The DBD device was 

oper-ated in air for the treatment of human skin. For all DBD plasma applications, the distance between the 

DBD electrode and the biological sample was kept constant at 1 mm using a modified drill stand.  

Detection of Nitrite, Nitrate and RXNO (Figures 1–3) 
The concentrations of nitrite and nitrosated compounds (RXNO) were quantified by reductive denitrosation 

using a mixture of iodine/iodide in glacial acetic acid and the released NO was detected by the chemilumi-

nescence reaction with ozone using the NO-analysator CLD 88 (Ecophysics, Munich, Germany) as described 

previously [5].  



 

Quantification of Nitrit/Nitrate/RXNO in Skin Tissue (Figure 3) 
The procedure for quantification of nitrite/nitrate/RXNO after DBD plasma application in humans skin spec-

imens have been described elsewhere [6]  

 

Measurements of Microcirculation (Figure 3) 
Hairless skin of the forearm of 4 volunteers were treated with plasma for 90 s and microcirculation parameters 

such as blood flow and velocity, tissue perfusion, oxygen saturation, and blood filling of microvessels were 

assessed noninvasively using a microlightguide spectrophotometer (O2C; LEA Medizintechnik, Giessen, 

Germany) at time points indicated [7].  
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