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AIM OF WORK PREVIOUS STUDIES ON GENE INDUCTION BY FLOW-MEDIATED SHEAR STRESS
To evaluate the influence of culture medium flow on the In endothelial cells (venous): ) L . )
expression of 30 hepatocyte markers in long-term . ’(_:I;(:;:\;laggr; %1'/ ;g:rf;v;zyz zll‘) ;I) Cardiovasc Res 2009; Eskin et al. Endothelium 2004;
cultures of primary human he, toc es using a g
L e e + LXR (Zhu et al. Arterioscler Thromb Vaso Biol 2008 )
« Kruppel-like factor (KLF2) (Dekker et al. Blood 2002)
« Zinc finger protein EZF/GKLF and glucocorticoid-induced leucine zipper protein (GILZ)
. I (McCormick et al. Proc Natl Acad Sci U S A 2001 )
partment (MCmB)

« PAI-1 (Nakatsuka et al. Am J Physiol Gastrointest Liver Physiol 2006)

(Kirkstall Ltd. Sheffield England)

In HepG2 cells:
« CYP1A1 (Mufti et al. Biotechnol Prog 1996 )
« CYP3A4, UGT2B7 (Shvartsman et al. Tissue Eng Part A 2009)

In rat hepatocytes:
« CYP1A1 (Gebhardt et al. Cell Biol Toxicol 1996; Roy et al. Cell Transplant 2007)

1. pump; 2. medium tank; 3. module of the MCmB

«flow rate (0-500uL/min)

*hepatocytes plated on collagen-coated coverslips (1.2 cm diameter, Effect of flow rate and duration of exposure to the flow on gene expression
cell density 15x104 cell/lcm?) in collagen sandwich configuration

«cell number/medium volume ratio : 15x10* cells per 3 ml Albumin cpst

N *
Experimental protocol design A —— [ —
Flow rate Flow rate

1.collagen gel
oimimiens 2.primary hepatocytes — -

3.collagen coating

4.coverslip
static_dynamic (250-500l/min)

static: static ~
*
day 0 day 7 Effect of flow, conditioned medium and xenobiotics on gene expression
Analyses

« quantitative RT-PCR on 30 mRNAs

° cYpiat cvpass
« drug metabolism assay

« albumin secretion L
« urea production I; -
L A i & LI S
A1 H ] 3 % St 1 E H H 5
Phase contrast microscope examination of cells
collagen sandwich  static conditions  dynamic conditions cYPiA2 CYP3AS

o 8 &
{0

14 day-old cultures; dynamic: 250uL/min
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F i CONCLUSION
Legend Primary hum_an hepat_ocytes resppnd_to flow py an increas_ed expression
Upper panel  efect of the rato of mediu flow at day 7, on mRNA expression of several genes involved in the detoxication function. The designed MCmB could
et e e ot (23 . Bk st v therefore be used to study drug metabolism and toxicity in vitro in more physiologic
saquares; stati conditons conditions for prospective pharmacological or pharmacokinetic studies.
“P<.05 ith respect o static condiions; P<0.1 fr CYP1AS.




