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The validated clonogenic assay for the colony forming unit-
granulocyte/macrophage (CFU-GM) progenitor can be used to determine expo-
sure associated with severe neutropenia and to quantify differences in susceptibility
of different species to bone marrow toxicants. Despite its acceptance by ECVAM as
an alternative to animal testing, the CFU-GM assay is unsuitable for use in drug
discovery or screening toxicology settings due to low through-put and specialized
techniques. In culture conditions adopted from the CFU-GM assay, CD34+ stem
cells showed proliferation and differentiation into CD11b+, CD13+, CD117+ and
myeloperoxidase+ daughter cells over 7-14 days of liquid culture. By day 14, cell
numbers were sufficiently high to quantify IC90 values for myelosuppressive
chemotherapeutic agents (vinca alkaloids, taxanes and a topoisomerase 1 inhibitor),
which were indistinguishable from IC90 values derived from CFU-GM assays.
Secreted IL6 and IL8 increased by ~60- and ~3000-fold, respectively, over the 14-
day period, consistent with myeloid differentiation in response to tGM-CSE
Accelerated CD34+ cell proliferation and differentiation from additional cytokines
decreased the accuracy of the IC90 values, similar to previous results from adding
IL3, IL6, G-CSE and Stem Cell Factor to the required tGM-CSF in the CFU-GM
assay. Adopting the validated testing conditions of the CFU-GM assay to a multi-
well plate format and incorporating infrared fluorescence methodology to quantify
low numbers of lineage-specific daughter cells of interest have resulted in a method
that deserves evaluation as a substitute for the validated CFU-GM assay. Funded by
NCI Contract No. HHSN261200800001E.
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In chemical discovery, an important early phase is the investigation of central nerv-
ous system (CNYS) exposure and hence potential neurotoxicity of new chemical en-
tities. /n vitro models can be used to predict the exposure of compounds in the
CNS. The characteristics of the model will influence the degree of predictivity. An
optimum model should be representative of the in vivo blood brain barrier (BBB)
and possess key physiological characteristics such as tight junction formation and
functional activity of key transporter proteins such as P-glycoprotein (P-gp).
Culturing brain endothelial cells has proved challenging and as a consequent often
surrogate models such as Madin Darby canine kidney (MDCK) cells transfected
with human P-gp are utilized as they offer a high throughput solution. The limita-
tions of the MDCK model include the specificity of the overexpressed protein to
measure the interaction of chemical entities with human P-gp. This study explores
the utility of MDCK cells and an advanced primary porcine in vitro BBB model to
aid the prediction of CNS exposure. The distribution of compounds into the CNS
is influenced by plasma and tissue protein binding as well as passive and active
transport processes across the BBB. An integrated approach involving the measure
of free plasma and tissue concentration by equilibrium dialysis and permeability
data generated from the in vitro BBB model was utilised to identify improved in
vivo predictions. In vitro Kp (Kp,pred) was determined for a set of eleven test com-
pounds with a range of physicochemical properties. Kp,pred obtained from the
porcine BBB model showed 55% of compounds within 3-fold of observed in vivo
data compared to 25% generated from MDCK cells. In particular, MDCK cells
underpredicted the distribution of P-gp substrates, namely Amprenavir,
Risperidone and Saquinavir whereas the porcine BBB model showed improved pre-
dictions of observed Kp for these compounds indicating that this model may pro-
vide a better prediction of CNS exposure possibly owing to the more relevant phys-
iology of the system.

1835 PARACRINE SIGNALING IN A NOVEL MODEL FOR
HEPATOCYTE-PREADIPOCYTE COCULTURES.

A.R. Uzgare and A. P Li. /n Vitro ADMET Laboratories LLC, Columbia, MD.
Obesity is a serious public health problem and a major risk factor for cardiovascular

disease, certain types of cancer, and type2 diabetes. Hence there is a need for phys-
iologically relevant cellular models that can mimic adipogenesis. Currently, most
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cellular models utilize single cell type cultures of 3T3-L1 preadipocytes that are in-
duced to undergo adipogenesis. However the effect of other cell types on
preadipocyte growth and differentiation has not yet been elucidated—~-. Since se-
creted factors from the liver are distributed throughout the body, as are products of
drug metabolism, the effects of such paracrine signals and/or drug metabolites on
adipocyte function is relevant. In this study we have used a proprietary technology
developed in our laboratory, termed Integrated Discrete Multi Organ Co-culture
(IdMOCTM) for the co-culture of 3T3-L1 preadipocytes and hepatocyes. Using
Rosiglitazone to induce adipogenesis along with quantitative PCR for the amplifi-
cation of AP2, an early marker for adipogenic differentiation, we show that adipo-
genesis can be induced reproducibly within 48 hours. We have optimized this assay
using various concentrations of Matrigel TM for cell adherence and media for con-
comitant culture of the two cell types. In this co-culture mode, we demonstrate the
presence of hepatic factors that positively influence preadipocyte proliferation and
adipogenic differentiation. To determine the specificity of Rosiglitazne action,
which occurs presumably via its metabolites, N-desmethyl rosiglitazone and p-hy-
droxy rosiglitazone, an inhibitor of the major metabolizing enzyme-CYP2C8,
namely trimethoprim was used. A decrease in adipogenesis in the presence of
trimethoprim indicates the role of metabolism in driving drug-induced differentia-
tion. Such a model is physiologically relevant in testing drugs that affect adipogen-
esis as it provides the paracrine signals and xenobiotic metabolizing capacity of he-
patocytes in simultaneous culture with preadipocytes.

1836 DEVELOPMENT OF AN IN VITRO ACUTE TOXICITY
PANEL TO ASSESS THE TOXICITY OF EXTRACTS
FROM SINGLE-USE BIOPHARMACEUTICAL
PROCESSING PRODUCTS.

L. M. Milchak!, J. Hart!, G. Jellum!, M. Meyering!, R Wilga?, ]. McKim? and
. Zappia'. 13M, St Paul, MN and ?CeeTox, Kalamazoo, MI.

Assessing the toxicity of extractables from biopharmaceutical processing products is
required for the safety assessment of these products. A standard protocol for this
type of evaluation does not currently exist. As a result, an 7z vivo method described
in the USP <88> guidelines for Biological Reactivity Tests is often used as a default
for evaluating potential toxicity. This protocol requires the intravenous administra-
tion of large volumes (50 ml/kg) of extracts to mice. The resulting effects on hemo-
dynamics are a common cause of failure for materials undergoing USP testing. In
addition, the current test requires significant animal use for raw material and new
product screening. In order to improve testing speed and reliability and reduce re-
quirements for animal testing, this study presents and evaluates an 77 vitro screen-
ing method that could more accurately identify a risk for in vivo toxicity. Rat
(HA4IIE) hepatoma cells were used to assess the toxicity of various dilutions of ex-
tracts generated per USP criteria (0.9% saline, 1 hour at 121 degrees C) from dif-
ferent biopharmaceutical purification product chemistries and raw material solu-
tions. Cytotoxicity was determined by measuring several critical markers of cell
health, which included membrane integrity (alpha-GST) and cell mass (propidium
iodide) following 24 hour exposures. The in vitro TC50 values were derived and
compared to results from 77 vivo exposure of similar dilutions. In all cases, the
TC50 of the extracts predicted the dilution needed to successfully pass the in vivo
acute toxicity test, displaying excellent accuracy and sensitivity. It is concluded that
the 7 vitro screening of extracts and raw material solutions is a useful tool to assess
potential toxicity issues associated with biopharmaceutical processing products, and
the inclusion of these assays can provide important toxicity information, while
minimizing animal testing, particularly during the product development phase.

1837 EFFECT OF OXYGEN ON LIVER SLICES VIABILITY.
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Peijnenburg. RIKILT/University of Wageningen, Wageningen, Netherlands. Sponsor:
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Precision cut liver slices (PCLS) are recognized as a model to study hepatotoxicity.
For the culturing of PCLS mostly 95% of oxygen is applied, and occasionally 20 or
40% of oxygen are used. However, effects of different oxygen concentration on
PCLS viability have not been fully characterized. Physiological concentrations of
oxygen are ~5%, and both hypoxia and hyperoxia could lead to cellular stress with
decreased PCLS viability. We aimed to identify the most optimal oxygen concen-
tration for the mouse PCLS. Therefore, PCLS were cultured at different oxygen
concentrations and compared to in vivo situation (uncultured PCLS). PCLS were
cultured for 24 hours at 20, 40, 60, and 80% of oxygen. The viability parameters
(ATD, protein, bile acids, apoptosis, LDH leakage, morphology) were measured
with commercial kits. Testosterone metabolism was measured by UPLC-TOF MS.
DNA microrarray experiments were performed and data were analysed with open
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The validated clonogenic assay for the colony forming unit-
granulocyte/macrophage (CFU-GM) progenitor can be used to determine expo-
sure associated with severe neutropenia and to quantify differences in susceptibility
of different species to bone marrow toxicants. Despite its acceptance by ECVAM as
an alternative to animal testing, the CFU-GM assay is unsuitable for use in drug
discovery or screening toxicology settings due to low through-put and specialized
techniques. In culture conditions adopted from the CFU-GM assay, CD34+ stem
cells showed proliferation and differentiation into CD11b+, CD13+, CD117+ and
myeloperoxidase+ daughter cells over 7-14 days of liquid culture. By day 14, cell
numbers were sufficiently high to quantify IC90 values for myelosuppressive
chemotherapeutic agents (vinca alkaloids, taxanes and a topoisomerase 1 inhibitor),
which were indistinguishable from IC90 values derived from CFU-GM assays.
Secreted IL6 and IL8 increased by ~60- and ~3000-fold, respectively, over the 14-
day period, consistent with myeloid differentiation in response to rtGM-CSE
Accelerated CD34+ cell proliferation and differentiation from additional cytokines
decreased the accuracy of the IC90 values, similar to previous results from adding
IL3, IL6, G-CSE and Stem Cell Factor to the required tGM-CSF in the CFU-GM
assay. Adopting the validated testing conditions of the CFU-GM assay to a multi-
well plate format and incorporating infrared fluorescence methodology to quantify
low numbers of lineage-specific daughter cells of interest have resulted in a method
that deserves evaluation as a substitute for the validated CFU-GM assay. Funded by
NCI Contract No. HHSN261200800001E.
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In chemical discovery, an important early phase is the investigation of central nerv-
ous system (CNYS) exposure and hence potential neurotoxicity of new chemical en-
tities. [n vitro models can be used to predict the exposure of compounds in the
CNS. The characteristics of the model will influence the degree of predictivity. An
optimum model should be representative of the in vivo blood brain barrier (BBB)
and possess key physiological characteristics such as tight junction formation and
functional activity of key transporter proteins such as P-glycoprotein (P-gp).
Culturing brain endothelial cells has proved challenging and as a consequent often
surrogate models such as Madin Darby canine kidney (MDCK) cells transfected
with human P-gp are utilized as they offer a high throughput solution. The limita-
tions of the MDCK model include the specificity of the overexpressed protein to
measure the interaction of chemical entities with human P-gp. This study explores
the utility of MDCK cells and an advanced primary porcine 7 vitro BBB model to
aid the prediction of CNS exposure. The distribution of compounds into the CNS
is influenced by plasma and tissue protein binding as well as passive and active
transport processes across the BBB. An integrated approach involving the measure
of free plasma and tissue concentration by equilibrium dialysis and permeability
data generated from the in vitro BBB model was utilised to identify improved i
vivo predictions. In vitro Kp (Kp,pred) was determined for a set of eleven test com-
pounds with a range of physicochemical properties. Kp,pred obtained from the
porcine BBB model showed 55% of compounds within 3-fold of observed in vivo
data compared to 25% generated from MDCK cells. In particular, MDCK cells
underpredicted the distribution of P-gp substrates, namely Amprenavir,
Risperidone and Saquinavir whereas the porcine BBB model showed improved pre-
dictions of observed Kp for these compounds indicating that this model may pro-
vide a better prediction of CNS exposure possibly owing to the more relevant phys-
iology of the system.

1835 PARACRINE SIGNALING IN A NOVEL MODEL FOR
HEPATOCYTE-PREADIPOCYTE COCULTURES.

A. R. Uzgare and A. P Li. /» Vitro ADMET Laboratories LLC, Columbia, MD.
Obesity is a serious public health problem and a major risk factor for cardiovascular

disease, certain types of cancer, and type2 diabetes. Hence there is a need for phys-
iologically relevant cellular models that can mimic adipogenesis. Currently, most
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cellular models utilize single cell type cultures of 3T3-L1 preadipocytes that are in-
duced to undergo adipogenesis. However the effect of other cell types on
preadipocyte growth and differentiation has not yet been elucidated—-. Since se-
creted factors from the liver are distributed throughout the body, as are products of
drug metabolism, the effects of such paracrine signals and/or drug metabolites on
adipocyte function is relevant. In this study we have used a proprietary technology
developed in our laboratory, termed Integrated Discrete Multi Organ Co-culture
(IAMOCTM,) for the co-culture of 3T3-L1 preadipocytes and hepatocyes. Using
Rosiglitazone to induce adipogenesis along with quantitative PCR for the amplifi-
cation of AP2, an early marker for adipogenic differentiation, we show that adipo-
genesis can be induced reproducibly within 48 hours. We have optimized this assay
using various concentrations of Matrigel TM for cell adherence and media for con-
comitant culture of the two cell types. In this co-culture mode, we demonstrate the
presence of hepatic factors that positively influence preadipocyte proliferation and
adipogenic differentiation. To determine the specificity of Rosiglitazne action,
which occurs presumably via its metabolites, N-desmethyl rosiglitazone and p-hy-
droxy rosiglitazone, an inhibitor of the major metabolizing enzyme-CYP2C8,
namely trimethoprim was used. A decrease in adipogenesis in the presence of
trimethoprim indicates the role of metabolism in driving drug-induced differentia-
tion. Such a model is physiologically relevant in testing drugs that affect adipogen-
esis as it provides the paracrine signals and xenobiotic metabolizing capacity of he-
patocytes in simultaneous culture with preadipocytes.

1836 DEVELOPMENT OF AN IN VITRO ACUTE TOXICITY
PANEL TO ASSESS THE TOXICITY OF EXTRACTS
FROM SINGLE-USE BIOPHARMACEUTICAL
PROCESSING PRODUCTS.
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Assessing the toxicity of extractables from biopharmaceutical processing products is
required for the safety assessment of these products. A standard protocol for this
type of evaluation does not currently exist. As a result, an 77 vivo method described
in the USP <88> guidelines for Biological Reactivity Tests is often used as a default
for evaluating potential toxicity. This protocol requires the intravenous administra-
tion of large volumes (50 ml/kg) of extracts to mice. The resulting effects on hemo-
dynamics are a common cause of failure for materials undergoing USP testing. In
addition, the current test requires significant animal use for raw material and new
product screening. In order to improve testing speed and reliability and reduce re-
quirements for animal testing, this study presents and evaluates an i vitro screen-
ing method that could more accurately identify a risk for in vivo toxicity. Rat
(HA4IIE) hepatoma cells were used to assess the toxicity of various dilutions of ex-
tracts generated per USP criteria (0.9% saline, 1 hour at 121 degrees C) from dif-
ferent biopharmaceutical purification product chemistries and raw material solu-
tions. Cytotoxicity was determined by measuring several critical markers of cell
health, which included membrane integrity (alpha-GST) and cell mass (propidium
iodide) following 24 hour exposures. The in vitro TC50 values were derived and
compared to results from in vivo exposure of similar dilutions. In all cases, the
TC50 of the extracts predicted the dilution needed to successfully pass the in vivo
acute toxicity test, displaying excellent accuracy and sensitivity. It is concluded that
the 1 vitro screening of extracts and raw material solutions is a useful tool to assess
potential toxicity issues associated with biopharmaceutical processing products, and
the inclusion of these assays can provide important toxicity information, while
minimizing animal testing, particularly during the product development phase.
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Precision cut liver slices (PCLS) are recognized as a model to study hepatotoxicity.
For the culturing of PCLS mostly 95% of oxygen is applied, and occasionally 20 or
40% of oxygen are used. However, effects of different oxygen concentration on
PCLS viability have not been fully characterized. Physiological concentrations of
oxygen are ~5%, and both hypoxia and hyperoxia could lead to cellular stress with
decreased PCLS viability. We aimed to identify the most optimal oxygen concen-
tration for the mouse PCLS. Therefore, PCLS were cultured at different oxygen
concentrations and compared to in vivo situation (uncultured PCLS). PCLS were
cultured for 24 hours at 20, 40, 60, and 80% of oxygen. The viability parameters
(ATP, protein, bile acids, apoptosis, LDH leakage, morphology) were measured
with commercial kits. Testosterone metabolism was measured by UPLC-TOF MS.
DNA microrarray experiments were performed and data were analysed with open



