Dermal xenobiotic metabolism:
A comparison between human native skin, four
in vitro test systems, and a liver system
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Introduction Conclusion

The dermal xenobiotic metabolism contributes to potential toxicity of substances by
converting penetrated compounds into harmless or toxic metabolites. Consequently,
growing efforts are put into species and organ-specific safety assessment of dermal ] ) )
applied compounds: corrosion, irritation, genotoxicity, and sensitization. However, in Native skin > Phenion®FT/OS-REp > > Monolayers
contrast to the liver less is known about xenobiotic metabolism of skin and appropriate in * Distinct basal gene expression and enzyme activity in dermis
vitro systems.‘ . o L o L . and epidermis of human native skin and Phenion®FT
To select an in vitro system which is most similar to the in vivo situation the following i . i

* HepG2 grown in 3D spheroid culture express higher concentra-

dermal test system prepared from e cells from the same biopsies were compared . R o
regarding gene expression and enzyme activity: tions of liver-specific markers compared to monolayer culture

* Decreased complexity of dermal test systems leads to reduced
basal gene expression and enzyme activity

 Human native skin * A 3D liver test system shows prominent expression of phase |
* Phenion® Full-Thickness Skin Model (Phenion® FT) enzymes whereas a dermal 3D system display a clearly higher
* Open Source - Reconstructed Epidermis (OS-REp) basal gene expression and activity of selected phase Il enzymes

* Monolayer cultures of fibroblasts or keratinocytes.

HepG2 cells grown in monolayer or as spheroids were selected as a liver test system. .. GomezLachn ol claon, Gl 310 Us of Haran Hopetote 1 g Resech i o Methods i Pharmacesticl Rsearch, Acadaric
. . . ™ *Korfi T et s mi 1 1 and
Gene expression and activity of representative enzymes related to the xenobiotic roccmsc proguances. Exp ol Res 200k 297 415420 romelan
" . B « Mewes KR et al; Eiatin Newly Developed Ful-Thick Skin Pharmacol Physiol 2007: 20.85-95
metabolism were compared between the dermal and the liver cells grown in 3D test *poumey vetal. Sl econiaiod haen el eparton o1 o S e a kst i s Afch Do Ros. 2004
systems.
Results
Gene expression of 4 dermal test systems from the same donor Dermal test systems
- - - Human Native Skin:
Native human skin Phenion®FT OS-REp ) Monolayer The biopsies (foreskins) were taken from young
Dermis Epidermis Dermis Epidermis (Epidermal model) Fibroblasts NHEK male patients. The explants were used within three
CYP1A1 +-/+ +H-++ o/l of-l- Radaarasd ++/+ H++ hours after surgery.
CYP1B1 [ [ [ 4+ T P aaes A
Phenion® Full Thickness Skin Model:
CYP2A6 -+ I-++ I+ I+ +++ -1+ -1 The skin equivalents consisted of a collagen matrix
and fibroblasts and keratinocytes isolated from
OFFFED - - - il - - - human foreskin tissue. After 3 weeks of cultivation
CYP2D6 - - - - e - e under submersed conditions the skin models were
cultivated at the air-liquid interface (ALI) for another
CYP2E1 [ [ e+ gy [ H H/+ 2 weeks [Mewes et al., 2007].
cYP2st [ A e+ [ A 4+ [ Open Source - Reconstructed Epidermis  (OS-
el v i - 4l - -1~ REp):
Human foreskin keratinocytes were cultivated
FMO1 [+ [ [ +H4H+ [+ +-1+ - according to the protocol published by Poumay et
al., 2004
FMO3 A+ =I-I- 4+ -I-- -I-I- 1+ k-
Ki i and fibroblast
FMO5 [ R A A A HHE e+
Human fibroblasts and keratinocytes were isolated
NAT1 [ e e+ 4/ 4 +H+ i from foreskin tissues by first separating dermis and
epidermis by thermolysin treatment overnight. The
[ b v o [ Il k[ epidermal tissue was then incubated in a trypsin
J. [T . TR UV UV . solution until it was completely dissociated into
single cells which were cultivated in EpiLife medium
(Cascade). The tissue was
Basal gene expression of different test systems obtained from the same donor (three donors in total). 2ug of total exlracled RNA were transcribed to by incubation in a collagenase solution. Fibroblats
CcDNA with Omniscript®-RT Kit (Qiagen). 1ul cDNA was amplified using the TagMan gene assays (Applied Data of Real time- were cultivated in DMEM supplemented with FCS.
RT PCR are displayed as: - (not detected), + (AC. to f-actin control > 10), ++ (AC,= 5-10), +++ (AC; < 5). (Donor 1/donor 2/donor 3)
Enzyme activity of 4 dermal test systems from the same donor Liver test system
CYP1 - Activity UGT - Activity HepG2 monolayer:
HepG2 ~ were maintained in  DMEM
Donor 1 Donor 2 Donor 3 S Toonor 1 Donor 2 Donor 3 supplemented with Glutamax and 10% FCS.
- £ Faoo They were seeded in monolayer cultures at Albumin Urea
TR s §  [Dermis Epiderm 2000 cells in standard 96-well plates. .
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c E - P After tripsinizing HepG2 monolayer the cells ! E
_qc’ 2 . 4 were suspended in 10ml methyl cellulose - EE—— F—
o 14 = - ' o7 i sammn P T T T —— containing medium (20% methyl cellulose stock
M G 3 o Tone o solution and 80% phenolred-free DMEM, Korff
— et al., 2004) and were seeded in 100ul methyl
5 ™ £ o cellulose and phenolred-free DMEM (Glutamax Spheroids Albumin Urea
o g w t with 10% fetal calf serum) at 200 and 400 cells
IﬁICJ 2 g per well in a 96-well non-adhesive round bottom i
o 7 E tissue culture plate. g
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z. B available Urea Assay Kit (Biochain) or Albumin L
5 i i i Il . ® ELISA Kit (Assay Pro) to determine the release
—_— : of liver specific markers into the medium.
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Induction of CYP1 activity in different test systems obtained from the UGT-activity was determined as described by Gomez-Lechon
same donor (three donors in total). Cells and 3D models were treated by et al. (1997). 100uM 4-methylumbeliiferone was incubated with Liver model 50 30 15
25pM pB-naphthoflavone for 24h-72h. The ethoxyresorufin-O-deethylase cultures for 1 hour in the medium. Culture medium samples
(EROD) activity was measured in living cells. Cultures were incubated were diluted 1:20 in 10mM NaOH and the remaining 4-
with 1pM substrate and 10puM dicumarol in medium. Resorufin at 376nm

fluorescence was measured at 535nm excitation and 590nm emission. excitation and 460nm emISSIOn.



