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Drug -induced liver injury is often caused by cytochrome P450-dependent activation of drugs into reactive
metabolites. In vitro models, which can mimic in vivo responses and allow the evaluation of initial and adaptive A 150 150 ATP 313 FIBROBLASTS 160 ATP-3T3 FIBROBLASTS
responses to bioactivated compounds over prolonged periods, offer potentially valuable tools for toxicological = -Dex = -D
. . . . E= E= - = 140 eXx
assessment. We have previously developed a model in which primary hepatocytes (rat, human) are seeded onto g 28 o2 — = +Dex w 14094 = +Dex
. - . | . . . o £ P EE w0 g E S S C =
ECM-coated domains of optimized dimensions and subsequently co-cultivated with murine embryonic fibroblasts S8 g £8 9 .20 _ 8 2440
[i.e. micropatterned cocultures (MPCC)]. This model retains key biochemical functions of in vivo liver with long E“a % 5 S5 E = - =
. . . . . . = o S = O 9100 -i— o o \L
term stability. Here, we assess the bioactivation and cytotoxicity of acetaminophen (APAP) and other compounds E T Ba °g o O o 3100 .
In the 96-well rat MPCC. APAP is a well-known hepatotoxin and exerts its toxic effects through bioactivation 3 E 3 E £T =5 80 o “= g0 ~
associated, in part, with cytochrome P450 3A (CYP3A). Rat MPCCs were exposed to increasing concentrations °- - E = << _ >
of APAP (over 5 days) and assessed for changes in hepatic ATP content, glutathione (GSH) levels and urea A — 20 R T ] ) e T f_; o 60 © E 60
synthesis. Similar concentration-dependent cytotoxicity profiles (AC50=8.4 + 2.4mM for GSH depletion and 14.17 APAP Concentration (m M) APAP Concentration (m M) APAP Concentration (m M) = o 40 = = 40
+ 3.5mM for urea synthesis inhibition) were obtained over the course of the 4-week study. Addition of 200uM L- 5 2 5 o
buthionine (S, R)-sulfoximine (BSO), an inhibitor of GSH synthesis, or 10uM dexamethasone (DEX), an inducer B 150 P T YT L e ver—————— e ———— 20 20
of rat CYP3A1/2, to rat MPCCs potentiated APAP-induced hepatotoxicity in these cultures irrespective of culture g= |7  THSOWeekd £z |7 BSOWeekd = +BSO Week ez | RO Weskd = RSO Weekd 0 o _
age (ov_er 4 weeks). These f?ndings are co_nsistent Wi_th the known In vivo. mechar!isms of APAP toxicity _in rats. In EE 5 E 0o EE"““ TPV SRR I S RN S $ D8 P 'b 5 O 0 0
conclusion, rat MPCCs provided reproducible APAP-induced cell cytotoxicity profiles over a 4 week period and a0 qﬁ#y] T2 &0 cvelobhosphamid " SN EN
can be used to assess the effects of chronic exposure to bioactivated compounds. The toxicity profiles of selected EE @E EE yclophosphamide (mM) Tienilic Acid (mM)
_bioactivated compounds are also reported here. y 58 58 - g 50
o - o= = Figure 4. Effects of Cyclophosphamide and Tienilic acid on cell viability in murine 3T3 J2 Fibroblast
M ETH O DS , , 0 s cp o cea=u 0 TR Ztageqy cultures in the presence or absence of DEX. 3T3 Fibroblast cultures were treated with varying concentrations
. 4 Y ApAPp &nnnnentraﬁtl n;“[m"rfﬂ 20 " APAP Concentrat n:1“{m1l'*f1] 20 " APAP Concentrati n;“[m",,f“ 20 of the respective compounds for five days, and ATP content was assessed ATP-Glo assays (Promega). Values
Rat micropatterned co-cultures (HepatoPac) were created using patented microfabrication tools and consists of are the mean of triplicate wells + S.D. of a representative culture. All compounds studied, except Tienilic acid,
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