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Abstract
In the present study, the ability of the hydroxamate histone deacetylase (HDAC) inhibitor 4-Me2N-BAVAH 
(5-(4-dimethylaminobenzoyl)-aminovaleric acid hydroxamate) to prevent dedifferentiation in cultures of 
primary hepatocytes is investigated. To this end, rat hepatocytes were isolated in the presence of 50µM 
4-Me2N-BAVAH and exposure was subsequently continued for 7 days in monolayer culture (0.05% v/v 
ethanol-exposed cultures served as vehicle controls). It was found that in the continuous presence of 4-Me2N-
BAVAH, albumin secretion into the culture medium was 2.9- and 5.3-fold higher when compared to the 
control results after 4 and 7 days of cultivation, respectively. CYP1A1 was re-expressed after 4 days culture, 
but declined again thereafter, whilst CYP2B1 protein levels were maintained throughout the culture time in 
4-Me2N-BAVAH-treated cells. In addition, pro-caspase-3 cleavage was significantly reduced after 7 days, 
pointing to decreased apoptosis and thus improved survival in the 4-Me2N-BAVAH-exposed hepatocytes. 
These findings provide additional evidence that HDAC inhibitors could play a major role in the preservation 
of the differentiated hepatic phenotype in vitro.
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1. Introduction
Liver toxicity observed during (pre)clinical studies 

is a frequent reason to stop the development of 
promising drug candidates (Ragan, 2006; Jeffrey et 
al., 2007). Therefore, the pharmaceutical industry is 
strongly interested in establishing in vitro screening 
models to detect hepatotoxicity, especially chronic 
liver toxicity, early in the drug development process. 
A major problem, however, related to the use of 
hepatocytes and their cultures, is their limited 
viability and functionality, characterized by the loss 
of phase I and phase II biotransformation capacity. 
Previous attempts to overcome dedifferentiation in 
isolated and cultured hepatocytes by mimicking the 
in vivo microenvironment in vitro, have been only 
partially successful (LeCluyse, 2001; Papeleu et al., 
2002; Vanhaecke and Rogiers, 2006).

We and others have shown that upon hepatocyte 
isolation from the liver, a spontaneous G0 to G1 
cell cycle transition is triggered (Loyer et al., 
1996a and 1996b; Michalopoulos and DeFrances, 

1997; Papeleu et al., 2003 and 2007; Etienne et 
al., 1988; Elaut et al., 2006) which is accompanied 
by drastic changes in differentiation-related gene 
expression patterns, in turn resulting in the onset 
of dedifferentiation. Impeding this cell cycling 
was therefore thought to favour the maintenance 
of the in vivo-like hepatocellular phenotype in 
vitro. Indeed, the addition of the cell cycle inhibitor 
Trichostatin A (TSA), being a hydroxamate-based 
histone deacetylase (HDAC) inhibitor, to the 
culture medium of primary hepatocytes, not only 
prolongs the lifespan of the cultures by delaying 
apoptosis (Papeleu et al., 2003; Vanhaecke et al., 
2004a), but also enhances their differentiated state, 
as evidenced by a better maintenance of albumin 
secretion, expression of cytochrome P450 and liver-
enriched transcription factors, and gap junctional 
intercellular communication (Rogiers et al., 2004, 
Vinken et al., 2006a, Henkens et al., 2007). Even 
more pronounced effects are observed with respect 
to cell cycle signalling (Papeleu et al., 2003) and gap 
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junctional intercellular communication (Vinken et al., 
2006a) when exposure to TSA already starts during 
hepatocyte isolation as compared to its addition 
from the time of cell seeding onwards. Furthermore, 
we could show that already during hepatocyte 
isolation from the liver, TSA is could direct cell 
signalling towards a p53-dependent reduction of 
apoptosis (Vanhaecke et al., 2006). However, TSA is 
metabolically unstable (Elaut et al., 2002) rendering 
it an inappropriate molecule to optimize long-term 
hepatocyte cultures. Accordingly, in the present 
study, we investigated the effects of a metabolically 
more stable structural analogue of TSA, i.e. 4-Me2N-
BAVAH (5-(4-dimethylaminobenzoyl)-aminovaleric 
acid hydroxamate) (Elaut et al., 2007a) on the 
maintenance of cell morphology, albumin secretion, 
CYP1A1 and CYP2B1 protein levels as well as 
on (pro)caspase-3 cleavage. Rat hepatocytes were 
exposed to 4-Me2N-BAVAH from isolation onwards 
and continuously thereafter for 7 days in a monolayer 
culture configuration.

2. Materials and methods
2.1 Chemicals

Crude collagenase type I, bovine serum albumin 
fraction V, L-glutamine, bovine insulin, ethylene 
diamine-N, N, N', N'-tetra acetic acid disodium 
sal t hydrate (EDTA), e thylene glycol-bis(2-
aminoethylether)-N,N,N',N'-tetra acetic acid (EGTA), 
N-(2-hydroxyethyl)piperazine-N'-(2-ethanesulfonic 
acid) (HEPES), dithiothreitol (DDT), poly-oxy-
ethylene sorbitan monolaurate (Tween-20), and phe
nylmethylsulfonylfluoride (PMSF) were purchased 
from Sigma-Aldrich (Belgium). Williams' E Medium 
and fetal bovine serum (FBS) were obtained from 
Gibco BRL (Belgium) and Invitrogen (Belgium), 
respectively. Glucagon came from Novo Nordisk 
(Belgium). All other chemicals were readily available 
commercial products of analytical grade and were 
used without further purification. 4-Me2N-BAVAH 
(5-(4-dimethylaminobenzoyl)-aminovaleric acid 
hydroxamate) (purity ≥ 96%) (Fig. 1) was synthesized 
as described elsewhere (Van Ommeslaeghe et al., 
2003) and was kept in 100mM stock solution, 
prepared in absolute ethanol (Merck, Germany).

2.2 Rat hepatocyte isolation and sampling
Procedures for housing of animals and isolation 

of rat hepatocytes were approved by the local ethical 
committee of the Vrije Universiteit Brussel (VUB, 
Brussels, Belgium). Hepatocytes (viability >80 %) 
were isolated from outbred adult male OFA Sprague-
Dawley rats (200-250 g; Charles River Laboratories, 
Belgium) by use of a two-step collagenase method 
(Papeleu et al., 2006) in the presence of 50µM 
4-Me2N-BAVAH. Subsequent cultivation of isolated 
hepatocytes was either done in the absence (condition 

C) or in the presence of 50µM 4-Me2N-BAVAH 
(condition J), dissolved in absolute ethanol (final 
concentration 0.05 % v/v) for 7 days. 0.05% v/v 
ethanol-treated cultures served as vehicle controls 
(condition E). The medium used was Williams' E 
medium supplemented with 10% (v/v) FBS, 2 mM 
L-glutamine, 7 ng/ml glucagon, antibiotics (7.3 IU/ml 
benzyl penicillin, 50 µg/ml streptomycin sulphate, 50 
ìg/ml kanamycin monosulphate and 10 µg/ml sodium 
ampicillin). After hepatocyte seeding, cell cultures 
were placed at 37°C in an atmosphere of 5% CO2 
and 95% air at 100% relative humidity. After 4 h, 
medium was renewed and supplemented with 25 µg/
ml hydrocortisone hemisuccinate and 5 ìg/ml bovine 
insulin. 24 h after seeding, medium was renewed 
daily with serum-free medium. Samples were taken 
from freshly isolated hepatocytes (FIH) and after 4 
and 7 days of culture.

2.3 Albumin secretion
Medium samples were taken after 4 and 7 days of 

culture and analyzed for their albumin content by a 
modified ELISA technique according to Dunn et al. 
(1991).

2.4 Preparation of cell lysates
Cell suspensions were centrifuged at 2376g 

for 5 minutes at 4°C and washed twice in ice-
cold phosphate-buffered saline (PBS). They were 
resuspended in 50-100 µl lysis buffer pH 7.5 (50.0 
mM HEPES, 15.0 mM NaCl, 1.0 mM EDTA, 2.5 
mM EGTA, 5.0 mM DDT, 0.1 mM PMFS, 0.1 % (v/v) 
Tween-20, 10.0 % (v/v) glycerol and 1x EDTA-free 
protease inhibitors cocktail (Roche, Germany)) and 
sonicated on ice (15 pulses). After 1 hour incubation 
on ice, the lysates were centrifuged at 13791g for 
5 minutes at 4 °C and protein concentrations were 
determined using a Bradford protein assay kit (Bio-
Rad, Belgium) with bovine serum albumin as a 
standard (Bradford 1976).

2.5 Immunoblotting
Twenty five µg of total cellular protein was loaded 

onto 7.5-12 % SDS-PAGE and transferred onto 
nitrocellulose membranes. Equal protein loading 
and blotting efficiency were controlled by reversible 

Fig. 1: Chemical structure of 5-(4-dimethylaminobenzoyl)-
aminovaleric acid hydroxamate (4-Me2N-BAVAH).
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0.1 % w/v Ponceau Red staining of the membranes. 
After blocking the membranes for 1 hour in 0.1 % 
v/v Tween-20 containing 5 % w/v non-fat milk, 
the membranes were probed overnight at 4°C with 
primary antibody, followed by a 1 hour incubation 
at room temperature with appropriate horseradish 
peroxidase (HRP)-conjugated secondary antibody. 
Antigen-antibody complexes were visualized 
by enhanced chemiluminescence (Super Signal 
West Pico®, Belgium). The primary antibodies 
used in this s tudy were react ive to CYP1A1 
(BD Gentest, Belgium), CYP2B1 (BD Gentest, 
Belgium), (pro)caspase-3 (Calbiochem, Belgium) 
and β-actin (Sigma, Belgium). The HRP-labeled 
secondary antibodies came from Dako Diagnostics. 
Heterologously expressed CYP1A1 and CYP2B1 (BD 
Gentest, Belgium) were used as positive controls.

2.6. Statistical analysis
Data are expressed as means ± standard deviation 

of at least three independent experiments. For 
statistical difference between treatments, the results 
were evaluated by a one-way ANOVA test followed 
by a Bonferroni post hoc test. p<0.05 was considered 
significant.

3. Results
Cell morphology

As shown in Fig. 2, in the presence of the HDAC 
inhibitor 4-Me2N-BAVAH, the in vivo-like cuboidal 
cell shape and prominent bile canaliculi between 
adjacent hepatocytes were retained after 7 days 
of culture. In contrast, after a cultivation period 
of 7 days, cells from both control cultures, and 
in particular from untreated C cultures, detached, 
displayed a flattened fibroblast-like morphology and 
cell extensions appeared.

Albumin secretion
In order to determine whether 4-Me2N-BAVAH 

positively affected the functional differentiated state 
of primary rat hepatocytes in culture, the rate of 
albumin secretion into the medium was investigated 
after 4 and 7 days of culture. After 4 days of culture, 

a significant (p<0.001) 2.9-fold increased albumin 
secretion was observed in hepatocytes that were 
exposed from isolation onwards (Fig. 3). Thereafter, 
the albumin secretion rate deceased in both untreated 
and 4-Me2N-BAVAH-treated cultures, but remained, 

Fig. 2: Light microscopic pictures of 7-day old cultured hepatocytes. Rat hepatocytes were isolated in the presence of 50µM 4-Me2N-
BAVAH and subsequently cultured either in the absence (C) or presence of 50µM 4-Me2N-BAVAH (J), or 0.05% v/v ethanol as a 
vehicle control (E) (magnification 10x10).

Fig. 3: Effects of 4-Me2N-BAVAH on albumin secretion in 4- 
and 7-day-old cultured primary rat hepatocytes. Rat hepatocytes 
were isolated in the presence of 50µM 4-Me2N-BAVAH and 
subsequently cultured either in the absence (C) or presence of 
50µM 4-Me2N-BAVAH (J), or 0.05% v/v ethanol as a vehicle 
control (E). Values represent mean ± SD (n=3) (***p<0.001 
compared to vehicle control E).

Fig. 4: Effects of 4-Me2N-BAVAH on protein levels of CYP1A1, 
CYP2B1 and the p18 fragment of cleaved caspase-3 in primary 
cultured rat hepatocytes. Rat hepatocytes were isolated in the 
presence of 50µM 4-Me2N-BAVAH and subsequently cultured 
either in the absence (C) or presence of 50µM 4-Me2N-BAVAH 
(J), or 0.05% v/v ethanol as a vehicle control (E). Samples were 
taken of freshly isolated hepatoyctes (FIH) and 4- and 7-day 
cultured cells. Equal loading was confirmed with Ponceau 
Red staining and expression of the housekeeping gene β-actin. 
Blots shown are representative of at least three independent 
experiments (PC: positive control).
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after 7 days, still 5.3-fold (p<0.001) higher in 
4-Me2N-BAVAH-exposed cells than in controls.

Immunoblotting
Besides albumin secretion, the protein levels of 

CYP1A1 and CYP2B1 were studied after 4 and 7 
days of culture as a second parameter of functional 
differentiation. From Fig. 4, it is clear that CYP1A1 
was not present in freshly isolated hepatocytes, 
but was re-expressed after 4 days in culture when 
4-Me2N-BAVAH was continuously present. After 
7 days, CYP1A1 was still detectable in the HDAC 
inhibitor-treated cultures, albeit at very low levels. 
CYP2B1 protein, on the other hand, was expressed in 
freshly isolated hepatocytes, and its expression level 
was maintained during the whole culture time upon 
exposure to 4-Me2N-BAVAH. The level of CYP2B1, 
however, decreased as a function of culture time in 
control cultures.

As apoptosis marker, cleavage of (pro)caspase-3 
was determined. It was found that hepatocytes 
isolated and cultivated in the presence of 4-Me2N-
BAVAH showed lower expression levels of the large 
subunit (p18 fragment) of caspase-3, in particular 
after 7 days of culture, pointing to a reduced 
caspase-3 cleavage and thus less apoptosis.

4. Discussion
HDAC inhibitors bear great therapeutic potential 

(Elaut et al., 2007b), in particular in relation to 
cancer. Indeed, they are able to induce cell cycle 
arrests, differentiation and apoptosis in a plethora of 
tumour cells, and inhibit angiogenesis and metastasis 
(Drummond et al . , 2005; Papeleu et al . ,2005; 
Vanhaecke et al., 2004b; Vinken et al., 2006b). 
Several HDAC inhibitors have already entered 
clinical trials (Glaser, 2007) or have even been 
approved (Vorinostat) by the FDA for the treatment 
of cutaneous T-cell lymphoma (Duvic and Vu, 2007). 
However, HDAC inhibitors also exert effects on 
primary cells. Indeed, we were the first to show that 
TSA, the reference compound for hydroxamate-
based HDAC inhibitors, is effective in counteracting 
dedifferentiation of primary hepatocytes in culture. 
We could show a better maintenance of albumin 
secretion, expression of cytochrome P450 and 
liver-enriched transcription factors, as well as 
gap junctional intercellular communication when 
hepatocytes are cultured in the presence of TSA 
(Rogiers et al., 2004, Vinken et al., 2006a, Henkens 
et al., 2007). In addition, the biological outcome 
was even more pronounced when exposure to TSA 
already started during hepatocyte isolation than from 
the time of cell plating (Papeleu et al., 2003; Vinken 
et al., 2006a; Vanhaecke et al., 2006). However, 
since TSA is very rapidly metabolized (Elaut et al., 
2002), it is not an ideal candidate to optimize long-
term hepatocyte cultures. Therefore, in the present 

study, the ability of a metabolically more stable TSA 
structural analogue, namely 4-Me2N-BAVAH (Elaut 
et al., 2007a), to maintain cultured hepatocytes more 
differentiated was investigated. We could show that 
sustained exposure of primary rat hepatocytes to 
4-Me2N-BAVAH from their isolation onwards and 
during culture positively affected cell morphology. In 
addition, reduced caspase-3 cleavage was observed 
after 7 days, indicating decreased apoptosis and hence 
increased survival of 4-Me2N-BAVAH-treated cells. 
In agreement with the latter findings, we also found 
higher albumin secretion rates up to 7 days of culture. 
CYP1A1 and CYP2B1 proteins, two important 
CYPs in xenobiotic metabolism and liver toxicity, 
were maintained throughout culture. CYP1A1 is 
barely constitutively expressed in both human and rat 
liver, but its expression becomes upregulated upon 
hepatocyte isolation (Bowen et al., 2000; Padgham 
and Paine, 1993). In line with these findings, we 
could not observe CYP1A1 protein in freshly isolated 
hepatocytes, but did detect it at low levels in 4-Me2N-
BAVAH-exposed cells. The findings measured at 
protein level still need to be confirmed by enzymatic 
activity measurements.

Previous and current findings with the hydroxamate 
HDAC inh ib i to rs TSA and 4-Me 2N-BAVAH 
indicate that the mechanism of histone acetylation/
deacetylation plays a major role in the preservation 
of the differentiated hepatic phenotype in culture. 
Therefore, the use of epigenetic modifiers such 
as HDAC inhibitors could potentially open a new 
field in the development of phenotypically stable 
cultures of primary cells and in particular cultures of 
hepatocytes.

Acknowledgment
This work was supported by the grants from 

the Fund of Scientific Research Flanders (FWO-
Vlaanderen), Belgium and the Research Council 
of the Vrije Universiteit Brussel (OZR-VUB), 
Belgium). Thanks go in particular to the European 
FP6 projects on alternatives, Predictomics (project 
number 504761), LIINTOP (project number 037499) 
and carcinoGENOMICS (project number 037712). 
The authors are grateful to Mr. Bart Degreef, Mr. 
Branson Steven, Miss Hélène Mertens and Miss Ellen 
Bastiaensen for their excellent technical assistance.

References
Bowen, W.P., Carey, J.E., Miah, A., McMurray, H.F., Munday, 

P.W., James, R.S., Coleman, R.A., Brown, A.M. (2000) 
Measurement of cytochrome P450 gene induction in 
human hepatocytes using quantitative real-time reverse 
transcriptase-polymerase chain reaction, Drug Metabolism 
and Disposition, 28, 781-788.

Bradford, M.M. (1976) A rapid and sensitive method for 
the quantitation of microgram quantities of protein uti-
lizing the principle of protein-dye binding, Analytical 
Biochemisty, 72, 248-254.



617

Drummond, D.C., Noble, C.O., Kirpotin, D.B., Guo, Z., Scott, 
G.K., Benz, C.C. (2005) Clinical development of histone 
deacetylase inhibitors as anticancer agents, Annual Review 
of Pharmacology and Toxicology, 45, 495-528.

Dunn, J.C., Tompkins, R.G., Yarmush, M.L. (1991) Long-
term in vitro function of adult hepatocytes in a collagen 
sandwich configuration, Biotechnology Progress, 7, 
237-245.

Duvic, M. and Vu, J. (2007) Vorinostat: a new oral histone 
deacetylase inhibitor approved for cutaneous T-cell 
lymphoma, Expert Opinion on Investigational Drugs, 
16(7), 1111-1120.

Elaut, G., Henkens, T., Papeleu, P., Snykers, S., Vinken, 
M., Vanhaecke, T. and Rogiers, V. (2006) Molecular 
mechanisms underlying the dedifferentiation process of 
isolated hepatocytes and their cultures, Current Drug 
Metabolism, 7 (6), 629-660.

Elaut, G., Laus, G., Alexandre, E., Richert, L., Tourwé, 
D., Rogiers, V. and Vanhaecke, T. (2007a) A metabolic 
screening study of Trichostatin A (TSA) and TSA-like 
histone deacetylase inhibitors in rat and human primary 
hepatocyte cultures, Journal of Pharmacology and 
Experimental Therapeutics, 321 (1), 400-408.

Elaut, G., Rogiers, V. and Vanhaecke, T. (2007b) The 
pharmaceutical potential of histone deacetylase inhibitors, 
Current Pharmaceutical Design, 13, 2584-2620. 

Elaut, G., Török, G., Vinken, M., Laus, G., Papeleu P., Tourwé, 
D. and Rogiers, V. (2002) Major phase I biotransformation 
pathways of Trichostatin a in rat hepatocytes and in rat 
and human liver microsomes, Drug Metabolism and 
Disposition, 30(12), 1320-1328.

Etienne, P., Baffet, G., Desvergne, M., Boisnard-Rissel, D., 
Glaise, D. and Guguen-Guillouzo, C. (1988) Transient 
expression of c-fos and constant expression of c-myc in 
freshly isolated and cultured normal adult rat hepatocytes, 
Oncogene Research, 3, 255-262.

Glaser, K.B. (2007) HDAC inhibitors: clinical update and 
mechanism-based potential, Biochemical Pharmacology, 
74(5), 659-671.

Henkens, T., Papeleu, P., Elaut, G., Vinken, M., Rogiers, 
V. and Vanhaecke, T. (2007) Trichostatin A, a critical 
factor in maintaining the functional differentiation of 
primary cultures rat hepatocytes, Toxicology and Applied 
Pharmacology, 218 (1), 64-71.

Jeffrey, P., Warne, P. and Williams, R. (2007) Addressing 
the innovation gap, Drug News & Perspectives, 20(4), 
265-269.

LeCluyse, E.L. (2001) Human hepatocyte culture systems for 
the in vitro evaluation of cytochrome P450 expression and 
regulation, European Journal of Pharmaceutical Sciences, 
13, 343-368.

Loyer, P., Cariou, S., Glaise, D., Bilodeau, M., Baffet, G. and 
Guguen-Guillouzo, C. (1996b) Growth factor dependence 
of progression through G1 and S phases of adult rat 
hepatocytes in vitro, Journal of Biological Chemistry, 271, 
11484-11492.

Loyer, P., Glaise, D., Cariou, S., Baffet, G., Meijer, L. and 
Guguen-Guillozo, C. (1996a) Expression and activation 
of cdks (1 and 2) and cyclins in the cell cycle progression 
during liver regeneration, Journal of Biological Chemistry, 
269, 2491-2500.

Michalopoulos, G.K. and DeFrances, M.C. (1997) Liver 
regeneration, Science, 276, 60-66.

Padgham, C.R. and Paine, A.J. (1993) Altered expression 
of cytochrome P-450 mRNAs, and potentially of other 
transcripts encoding key hepatic functions, are triggered 
during the isolation of rat hepatocytes, Biochemical 
Journal, 289 (Pt. 3), 621-624.

Papeleu, P. Elaut, G., Rogiers, V. and Vanhaecke, T. (2002) 

Cell cultures as in vitro tools for biotransformation studies, 
in Recent Research Developments in Drug Metabolism and 
Disposition, ed. by S.G. Pandalai, pp. 199-234, Transworld 
Research Network, Kerala, India.

Papeleu, P., Loyer, P., Vanhaecke, T., Elaut, G., Geerts, A., 
Guguen-Guillouzo, C. and Rogiers, V. (2003) Trichostatin 
A induces cell cycle arrests but does not induce apoptosis 
in primary cultures of mitogen-stimulated rat hepatocytes, 
Journal of Hepatology, 39 (3), 374-382.

Papeleu, P., Vanhaecke, T., Henkens, T., Elaut, G., Vinken, 
M., Snykers, S. and Rogiers, V. (2006) Isolation of rat 
hepatocytes, in Cytochrome P450 Protocols: Second 
Edition. Series in: Methods in Molecular Biology, ed. by 
I.R. Phillips and E.A. Shephard E.A., vol 320, pp. 229-237, 
Humana Press Inc., Totowa, NJ.

Papeleu, P., Vanhaecke,T., Elaut, G., Vinken, M., Henkens, T., 
Snykers, S. and Rogiers, V. (2005) Differential effects of 
histone deacetylase inhibitors in tumor and normal cells: 
what is the toxicological relevance?, Critical Reviews in 
Toxicology, 35, 363-378.

Papeleu, P., Wullaert, A., Elaut, G., Henkens, T., Vinken, 
M., Laus, G., Tourwé, D., Beyaert, R., Rogiers, V. and 
Vanhaecke, T. (2007) Inhibition of NF-ΚB activation by 
the histone deacetylase inhibitor 4-Me2N-BAVAH induces 
an early G1 cell cycle arrest in primary hepatocytes, Cell 
Proliferation, 40 (5), 640-655.

Ragan, I. (2006) The Innovative Medicines Initiative: a 
proposal with implications for the 3Rs, NC3Rs, 7, 1-6.

Rogiers, V., Snykers, S., Papeleu, P., Vinken, M., Henkens, 
T., Elaut, G. and Vanhaecke, T. (2004) Differentiation of 
stem cells and stabilization of phenotypical properties of 
primary cells, PCT/EP2004/012134, 1/11/2004-1/11/2005, 
Vrije Universiteit Brussel, Department of Toxicology.

Van Ommeslaeghe, K., Elaut, G., Brecx, V., Papeleu, P., 
Iterbeke, K., Geerlings, P., Tourwé, D. and Rogiers, V. 
(2003) Amide analogues of TSA: synthesis, binding mode 
analysis and HDAC inhibition, Bioorganic Medicinal 
Chemistry Letters, 13, 1861-1864.

Vanhaecke, T. and Rogiers, V. (2006) Hepatocyte cultures in 
drug metabolism and toxicological research and testing, 
in Cytochrome P450 Protocols: Second Edition. Series 
in: Methods in Molecular Biology, ed. by I.R. Phillips and 
E.A. Shephard, vol 320, pp. 209-227, Humana Press Inc., 
Totowa, NJ.

Vanhaecke, T., Henkens, T., Kass, G. and Rogiers, V. (2004a) 
Effect of the histone deacetylase inhibitor Trichostatin 
A on spontaneous apoptosis in various types of adult rat 
hepatocyte cultures, Biochemical Pharmacology, 68 (4), 
753-760.

Vanhaecke, T., Papeleu, P., Elaut, G., Rogiers, V. (2004b) 
Trichostatin A-like hydroxamate histone deacetylase 
inhibitors as therapeutic agents: toxicological point of 
view, Current Medicinal Chemistry, 11, 1629-1643.

Vanhaecke, T., Vinken, M., Henkens, T., Snykers, S., Elaut, G., 
Papeleu, P. and Rogiers, V. (2006) Effects of Trichostatin 
A on apoptosis-regulating proteins during hepatocyte 
isolation, ALTEX, 23, 441-444.

Vinken, M., Henkens, T., Vanhaecke, T., Papeleu, P., Geerts, 
A., Van Rossen, E., Chipman, J.K., Meda, P. and Rogiers, 
V. (2006a) Trichostatin A enhances gap junctional 
intercellular communication in primary cultures of adult rat 
hepatocytes, Toxicological Sciences, 91 (2), 484-492.

Vinken, M., Papeleu, P., Rogiers, V., Vanhaecke, T. (2006b) 
Histone deacetylase inhibitors as potent modulators of 
cellular contacts, Current Drug Targets, 7, 773-787.

*Vinken Mathieu, Snykers Sarah and Vanhaecke Tamara are 
postdoctoral research fellows of the Fund for Scientific Research 
Flanders (FWO-Vlaanderen) Belgium.




