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Abstrac t t 
Severall different types of bioartificial liver (BAL) support systems have been developed to bridge 

patientss suffering from acute liver failure (ALF) to transplantation or liver regeneration. In this study 

wee assessed the effects of ALF plasma on hepatocyte function in the BAL system that has been 

developedd in our center. Pigs (40-60 kg) were anaesthetised and a total hepatectomy was performed. 

Cellss were isolated from the resected livers and were transferred to the bioreactor of the BAL 

system.. Twenty hours after cell isolation, hepatocytes in the BAL were tested for cell viability and 

functionall activity by using a recirculating test medium in which assessment of LDH leakage, ammonia 

clearance,, urea synthesis, 7-ethoxycoumarin O-deethylase (ECOD) activity and pseudocholine esterase 

productionproduction was performed. Subsequently, two groups were studied. In one group (I, n=5), the cell-

loadedd bioreactor was used to treat the donor pig, rendered anhepatic, for 24 h. In the second 

groupp (II, n=5) the bioreactor was cultured for 24 h and served as a control. After 24 hours treatment 

orr culturing, the cell viability count and functional activity tests were repeated. The results show, 

thatt hepatocytes in the BAL remained viable after 24 h treatment of anhepatic pigs, as shown by 

thee LDH release and pseudocholine esterase production. However, metabolic functions such as 

ammoniaa clearance, ECOD and urea synthesis were reduced after 24 h exposure of hepatocytes to 

autologouss ALF plasma, whereas these functions were unaltered after 24 h culturing of the cells in 

thee bioreactor. 
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Introductio n n 
Inn the last few years, several different types of bioartificial liver (BAL) support systems have been 

devisedd with the purpose of bridging patients suffering from acute liver failure (ALF) to liver 

transplantationn or to regeneration of the diseased liver (for reviews see (1-6)). Some of these systems 

havee been clinically tested (7-10). Now the proof of principle has been delivered, the next challenge in 

thee development of BAL systems is to improve these systems in order to allow longer and more 

effectivee treatment and to extend the treatment to patients who suffer from chronic liver failure. 

Thee development of BAL systems has been facilitated by the expansion of knowledge of cell culture 

conditionss for hepatocytes. Important components of culture media have been identified, allowing 

successfull culturing of freshly isolated hepatocytes. Oxygenation and perfusion systems have become 

availablee that enable the maintenance of large quantities of viable and functionally active hepatocytes 

inn bioreactors. However, during clinical application of these systems, hepatocytes in the bioreactor 

comee directly or indirectly into contact with plasma of patients suffering from ALF. This plasma is at 

thee least less optimal for cell culture when compared to culture media and may actually be cytotoxic 

too cultured hepatocytes. In fact, it has been shown by Gove et al. (11) that human ALF serum 

inhibitss DNA synthesis of hepatocytes from regenerating rat livers and Catapano etal. (12) reported 

negativee effects of high concentrations of ammonia and lactic acid on hepatocyte viability and 

function.. However, the extent to which these factors in ALF plasma affect hepatocytes in bioreactors 

duringg clinical application of hepatocyte-based BAL systems is still unknown. 

Therefore,, the aim of this study is to investigate the effects of exposure of ALF plasma during 24-

hourss on viability and function of cultured porcine hepatocytes in a bioreactor. To this end, we used 

thee AMC-BAL system devised in our medical centre (AMC) (13-17) to treat anhepatic rendered pigs 

forr 24 hours, starting 24 hours after total hepatectomy as described recently (18). The viability and 

functionn of the hepatocytes in terms of LDH leakage, ammonia clearance, urea synthesis, 

ethoxycoumarinn O-deethylase (ECOD) activity and pseudocholine esterase production were assessed 

beforee and after the 24-hour treatment period. As controls, bioreactors that were incubated with 

culturee medium were tested after culturing for a similar period of 24 hours. 

Material ss  and method s 
Chemical ss  and Solution s 
Unlesss otherwise stated, all chemicals were purchased from Merck (Darmstadt, Germany). Bovine 

serumm albumin (BSA), 7-ethoxycoumarin, 7-hydroxycoumarin butyrylthiocholine-jodideand 5,5'-dithio-

bis-(2-nitrobenzoicc acid) (DNTB) were obtained from Sigma Chemical Co. (St. Louis, MO). Atropine 

andd dexamethasone were from Centrafarm (Etten-Leur, The Netherlands). Isoflurane was from 

Abbottt Laboratories (Queensborough, UK). Fetal bovine serum (FBS), gentamycine, glutamine, 

Williams'' medium E and a mixture of penicillin, streptomycin and fungizone were from Biowittaker 

(BioWhittakerr Europe, Verviers, Belgium). Fluconazol (Diflucan® I.V.) was from Pfizer Inc. (New 
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York,, USA). Insulin (Actrapid®) was from Novo Nordisk A/S, Bagsvaerd, Denmark. Liberase™ RH, 

hydroxyethylpiperazine-N'-2-ethylsulfonicc acid (HEPES) and sulfatase were from Roche (Almere, The 

Netherlands).. Nimateka was from Eurovet (Bladel, The Netherlands) and heparin from Leo 

Pharmaceuticall Products (Weesp, The Netherlands). Penicillin-G {disodium salt) was obtained from 

Yamanouchii (Leiderdorp, The Netherlands). Stresnil® was from Janssen Pharmaceutica (Tilburg, 

Thee Netherlands). Vancomycin was from Eli Lilly (Nieuwegein, The Netherlands). Vamin® 14 was 

fromm Pharmacia Upjohn BV (Woerden, The Netherlands) and human albumin was from CLB 

(Amsterdam,, The Netherlands). ACD-formula A USP and Ringer's glucose solution were (NPBI, 

Emmer-Compascuum,, The Netherlands) 

Animal s s 
Liverss were obtained form female pigs weighing 40-60 kg. The Animal Ethical Committee of the 

Universityy of Amsterdam had approved the use of these animals for this study. The animals had 

beenn fed a standard chow for pigs, and had free access to tap water. After premedication with 10 

mg/kgg ketamine (Nimatek™), and 2 mg/kg azaperon (Stresnil®) and 0.02 mg/kg atropine, 

anaesthesiaa was maintained by ventilation with a mixture of 02/N20 (2:3) and isoflurane (0.4-

1.0%).. The portal vein was cannulated and the liver was flushed with 500 ml cold Ringer's glucose 

solutionn containing 10.000 IU/I heparin. The liver was then dissected and removed. After removing 

thee liver the vascular integrity was restored by a three-way prosthesis connecting the supra and 

infraa hepatic caval vein with the portal vein. This resulted in an anhepatic pig model (18). 

Celll  isolatio n 
Hepatocytess were isolated according to the protocol described by Seglen (19). Briefly, excised livers 

weree perfused at a rate of 100 ml/min and C with 3 litre of an oxygenated calcjum-free solution 

composedd of 142 mM NaCI, 6.7 mM KCl, 3.4 mM HEPES, 100.000 IU/I penicillin-G, 40 mg/l 

gentamycine,, 100 mg/l vancomycin, 2 mg/l fluconazol and set pH 7.4 with NaOH. Subsequently, 

liverss were perfused for 45 min att C with a recirculating and oxygenated digestion solution at a 

ratee of 100 ml/min. The digestion solution was composed of 66.7 mM NaCI, 6.7 mM KCl, 4.8 mM 

CaCI2,, 67.1 mM HEPES, 0.3% (w/v) BSA and 0.007% (w/v) Liberase™ RH, 100.000 IU/I penicillin-G, 

400 mg/l gentamycine, 100 mg/l vancomycin, 2 mg/l fluconazol and set to pH 7.6 with NaOH. 

Hereafter,, livers were perfused with 200 ml of an ice-cold Hanks' buffer solution composed of 

136.99 mM NaCI, 5.4 mM KCl, 0.8 mM MgS04, 0.3 mM Na2HP04, 0.4 mM KH2P04, 6.7 mM HEPES, 

5.00 mM D-glucose, 0.3% (w/v) BSA, 100.000 IU/I penicillin-G, 40 mg/l gentamycine, 100 mg/l 

vancomycin,, 2 mg/l fluconazol, which was set to pH 7.4 with NaOH. The capsula of the liver was 

thenn opened and the digested parenchyma was collected on ice after filtration through a surgical 

gauze.. The cell suspension was diluted with ice-cold Hanks' buffer solution and washed 3 times 

throughh centrifugation at C and 50xg for 3 min followed by resuspension in Hanks' buffer solution. 
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Celll counts and viability were determined after the third centrifugation. Finally, a last centrifugation 

wass performed, after which the cells were resuspended in 450 ml culture medium consisting of 

Williams'' Medium E, supplemented with 10% (v/v) heat-inactivated FBS, 2mM glutamine, 50 ug/l 

dexamethasone,, 1 IU/I insulin, 100.000 U/l penicillin, 100 mg/l streptomycin and 0.25 mg/l fungizone. 

Hepatocyt ee cultur e 
Isolatedd hepatocytes were infused into the bioreactor through the plasma inlet and outlet ports. 

Subsequently,, the bioreactor was placed in an incubator and rotated at 1 revolution/min at C 

forr 3 hours to ensure an even distribution and attachment of the cells throughout the bioreactor. 

Thee integrated oxygenator was perfused with sterile 5% C02 in 95% oxygen (carbogen gas) at a 

floww of 100 ml/min. After the immobilization period, the bioreactor was flushed with 900 ml fresh 

culturee medium to remove unattached cells. Hereafter, the hepatocytes were allowed to recover 

overr night under continuous perfusion with 1,5 L recirculating culture medium (150 ml/min) and 

incubationn at . 

Celll  functio n test s 
Thee next day, approximately 20 h after the cell isolation, the bioreactor was flushed with 1.5 L filter-

sterilisedd test medium composed of 108.5 mM NaCI, 25 mM NaHC03, 4.74 mM KCI, 2.54 mM 

CaCl2,, 1.19 mM KH2P04, 1.19 mM MgS04, 10 mM D(+)-glucose, 2 mM (L-)ornithine, 100 uM 7-

ethoxycoumarinn (from a 0.5 M stock solution in dimethyl sulfoxide), 5 mM NH4CI, 0.5% (w/v) BSA, 

0.88 % (v/v) Vamin 14, 100.000 U/l penicillin, 100 mg/l streptomycin and 0.25 mg/l fungizone, 50 

u.g/11 dexamethasone and 1 U/l insulin. Hereafter, the cells were incubated with 1 L recirculating test 

mediumm for 3 hours at . Samples were taken at 0, 30, 60, 120 and 180 min after the start of 

thee incubation and analysed for lactate dehydrogenase (LDH) and pseudocholine-esterase activity, 

ass well as ammonia, urea and 7-hydroxycoumarin concentrations. 

Subsequently,, bioreactors were divided into two groups. In group I, bioreactors were flushed with 

33 L bicarbonate buffered hemofiltration solution (Schiwa Combi-Pac, Schiwa GmbH, Glansdorf, 

Germany)) supplemented with 20 U/l insulin, 1 uM dexamethasone, 5 % (v/v) ACD-formula A USP 

andd 2 % (w/v) human albumin. These bioreactors were then connected to the plasma line of a 

plasmaa separation unit and used to treat the anhepatic rendered pigs for 24 hours, as previously 

describedd (17). In group II, bioreactors were flushed with 1 L culture medium followed by incubation 

withh 1.5 L recirculating culture medium at C for a same period of 24 hours. 

Afterr the 24 hour treatment (group I) or culture (group II) period, the bioreactors were flushed 

againn with 1.5 L test medium and incubated with 1 L recirculating test medium for 3 hours at , 

duringg which time samples for hepatocyte viability and assessment of function were collected at 0, 

30,, 60, 120 and 180 min after the start of incubation. 
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Biochemica ll  analyse s 
General:General: LDH leakage, ammonia clearance, urea synthesis, ethoxycoumarin O-deethylase (ECOD) 

activityy and pseudocholine esterase release rates were determined by calculating the slope of changes 

inn LDH and pseudocholine esterase activity as well as ammonia, urea and 7-hydroxycoumarin content 

inn test medium in time. LDH leakage: LDH activity in test medium samples was determined 

spectrophotometricallyy at C using Technicon reagent and a routine clinical analyser. Ammonia 

clearance:clearance: The test medium contained 5 mM NH4CI to measure ammonia detoxification rates of the 

hepatocytess in the bioreactor. Ammonia concentrations of test medium samples were determined 

usingg an ACA analyser. Urea synthesis: Urea concentrations of test medium samples, reciprocal to 

detoxificationn of ammonia by hepatocytes in the bioreactor, were determined using the blood urea 

nitrogenn test of Sigma Chemical Co. {kit number 535). The assay was performed according to the 

instructionss of the manufacturer with the exception that 40 ul instead of 20 ul samples were used. 

Thee reaction product was analysed on a spectrophotometer set to read the absorbance at 540 nm 

wavelength.. ECOD activity: test medium contained 100 uM 7-ethoxycoumarin to determine the 

ECODD activity of the hepatocytes in the bioreactor. ECOD activity was determined by measuring 7-

hydroxycoumarinn concentrations in test medium samples as described by Hoogenboom et al. (20). 

Briefly,, 7.5 ul sample was added to 22.5 pi 0.1 N Na-acetate buffer containing 1 mg/ml sulfatase in 

thee well of a 96-well plate for fluorescence measurements (Corning Costar, Badhoevedorp, The 

Netherlands).. After 1 hour incubation at , 270 ul 1.6 M glycine / NaOH buffer (pH 10.3) was 

addedd to the well. Fluorescence was measured at 370  2.5 nm excitation wavelength and 457

12.55 nm emission wavelengths using Perkin Elmer fluorescence plate reader. A calibration curve 

usingg 7-hydroxycoumarin was prepared for each experiment. Pseudocholine esterase synthesis: 

Pseudocholinee esterase (acylcholine acylhydrolase) activity was determined in undiluted test medium 

sampless using butyrylthiocholine-jodide as substrate and DNTB as chromogen. The activity was 

measuredd at 410 nm wavelength and C using a Cobas Fara analyser. 

Statistic s s 
Resultss are reported as means  standard error of the mean (SEM). Data were analysed using GraphPad 

Prismm software (San Diego, CA). Paired Student t tests were used to compare hepatocyte function of 

bioreactorss within group I or group II before and after treatment of anhepatic rendered pigs or cell 

culture,, respectively. Unpaired Student t tests were used to compare hepatocyte function of bioreactors 

betweenn groups I and II before or after treatment of anhepatic rendered pigs and cell culture. 

Result s s 
Bioreactorss of group I, which were used to treat anhepatic pigs for 24 hours, contained 11  1 

billionn cells with a viability of 83  4 % as assessed by trypan blue exclusion directly after the cell 

isolationn (means  sem, n=5). Bioreactors of group II, which were cultured between 24 and 48 
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Fig.. 1. LDH leakage from hepatocytes in bioreactors that 
weree used to treatment of anhepatic rendered pigs (group 
1,, black bars) and bioreactors that were cultured during 
thee same time period (group 2, white bars) before and 
afterr treatment and cell culture, respectively. Bars 
representt means  sem of 5 experiments. * Significant 
differencee between indicated groups (P < 0.05) 

Fig.. 2. Ammonia clearance from hepatocytes in 
bioreactorss that were used to treatment of anhepatic 
renderedd pigs (group 1, black bars) and bioreactors that 
weree cultured during the same time period (group 2, 
whitee bars) before and after treatment and cell culture, 
respectively.. Bars represent means  sem of 5 
experiments.. * Significant difference between indicated 
groupss (P< 0.05) 
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Fig.. 3. Urea synthesis from hepatocytes in bioreactors 
thatt were used to treatment of anhepatic rendered pigs 
(groupp 1, black bars) and bioreactors that were cultured 
duringg the same time period (group 2, white bars) before 
andd after treatment and cell culture, respectively. Bars 
representt means + sem of 5 experiments. * Significant 
differencee between indicated groups (P < 0.05) 

hourss after the cell isolation, contained 14  3 billion cells with an initial viability of 75  7% (means 

 sem, n=5). Cell count and viability were not significantly different in group I and group II. 

Hepatocytee LDH leakage in bioreactors of groups I and II were similar, as shown in figure 1. Hepatocyte 

LDHH leakage in bioreactors that were used to treat anhepatic rendered pigs, tended to be lower when 

comparedd to pre-treatment LDH leakage of the same reactors (p=0.08). Hepatocyte LDH leakage of 

reactorss in group II was significantly lower than LDH leakage of the same reactors before culturing 

(Fig.. 1). 
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Fig.. 4. ECOD activity from hepatocytes in bioreactors 
thatt were used to treatment of anhepatic rendered pigs 
(groupp 1, black bars) and bioreactors that were cultured 
duringg the same time period (group 2, white bars) before 
andd after treatment and cell culture, respectively. Bars 
representt means + sem of 3 experiments. 
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Fig.. 5. Pseudocholine esterase activity from hepatocytes 
inn bioreactors that were used to treatment of anhepatic 
renderedd pigs (group 1, black bars) and bioreactors that 
weree cultured during the same time period (group 2, 
whitee bars) before and after treatment and cell culture, 
respectively.. Bars represent means  sem of 4-5 
experiments. . 

Pre-treatmentt ammonia clearance rates of bioreactors in groups I and II were not significantly 

different,, as shown in figure 2. After using the bioreactors for treatment of the anhepatic pigs, 

ammoniaa clearance was almost completely abolished. In contrast, ammonia clearance rates in 

bioreactorss of group II were unchanged after culturing for 24 hours when compared to ammonia 

clearancee rates before the cell culture period. As a consequence, ammonia clearance rates in bioreactors 

off group I were significantly lower than in bioreactors of group II, (Fig. 2). 

Ureaa synthesis rates were similar in bioreactors of groups I and II, as shown in figure 3. In group I, 

afterr treatment of anhepatic pigs, urea synthesis rate of hepatocytes in the bioreactor was significantly 

lowerr than pre-treatment urea synthesis rate. Urea synthesis rates of reactors in group II were not 

significantlyy altered when compared to the same reactors before culturing (p=0.14). 

Pre-treatmentt ECOD activity of hepatocytes in the bioreactors of group I tended to be lower than 

ECODD activity of hepatocytes in bioreactors of group II, as shown in figure 4. After treatment of 

anhepaticc pigs, ECOD activity of hepatocytes in bioreactors of group I was almost completely 

absentt (p<0.06) when compared to ECOD activity of bioreactors of group II. ECOD activity of 

hepatocytess in bioreactors of group II remained unchanged after the 24 h culturing period (Fig. 4). 

Pseudocholinee esterase production from hepato-cytes was similar in bioreactors of group I and group 

II,, as shown in figure 5. Treatment of anhepatic pigs or culturing did not significantly alter pseudocholine 

esterasee production of the hepatocytes in the bioreactors. 
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Discussio n n 
Ourr results clearly demonstrate a reduction of cell function of porcine hepatocytes in bioreactors after 

244 hour treatment of anhepatic pigs. Ammonia clearance and ECOD activity tended to decrease in 

bioreactorss after treatment of anhepatic pigs. Urea synthesis was significantly reduced in bioreactors 

usedd for treatment of the anhepatic pigs, when compared to pre-treatment values. In contrast, cell 

functionss of hepatocytes in bioreactors that had been cultured for 24 h, were not significantly altered 

whenn compared to their function before the culture period. 

Itt has been suggested from several in vitro studies that exposure of isolated and cultured porcine 

hepatocytess to plasma of patients suffering from ALF is potentially harmful to the cell. ALF serum 

differss from normal serum with respect to amino acid composition and presence of toxic metabolites 

ass well as cytokines. These compounds can have negative effects on hepatocyte function and 

viability.. In fact, Catapano et al. (12) have shown that high ammonia and lactate concentration 

havee an inhibitory effect on urea synthesis and ammonia elimination of rat hepatocytes. These high 

concentrationss of ammonia and lactate not only affected cell function, but also decreased cell 

viabilityy (12). Moreover, human ALF serum is known to inhibit DNA and protein synthesis of rat 

hepatocytess from regenerating livers (11). Nevertheless, the effects of ALF serum on cultured 

hepatocytess have not been unequivocally clarified. Human ALF serum did not affect LDH leakage of 

ratt hepatocytes from regenerating livers, indicating that human ALF serum affected certain activities 

off the cells but not their membrane integrity (11). Normal serum can also have negative effects on 

culturedd hepatocytes. For instance, normal human serum has been shown to inhibit the DNA and 

proteinn synthesis of rat hepatocytes (11). This inhibition of rat hepatocyte DNA and protein synthesis 

byy normal human serum was even higher than the inhibition of rat hepatocyte DNA and protein 

synthesiss by human ALF serum (11). On the other hand, Sakai ef al. reported in two different 

studiess that porcine hepatocytes spheroids could be cultured in 100 % normal porcine or normal 

humann plasma without significant changes in ammonia detoxification capacity of these cells during 

short-termm culture (21,22). 

Thee problem with interpreting the results of these studies is the fact that not only toxic metabolites 

andd cytokines of human ALF plasma have to be taken into account, but also the components of the 

immunee system, which might have a negative effect on cell viability of cultured xenogeneic porcine 

orr rat hepatocytes. These components are not only present in ALF serum, but also in normal human 

serumm and may have different effects on hepatocytes from different species. Human antibodies 

againstt porcine hepatocytes have been detected (23). Moreover, during clinical use of BAL systems 

thatt are based on xenogeneic hepatocytes, the production of these antibodies may be induced, as 

smalll xenogeneic structures will enter the patient's circulation (24,25). The main objective of this 

studyy was to obtain information on the cytotoxic effects of ALF plasma on the porcine hepatocytes 

usedd in the AMC-BAL system, without interference of an allogeneic or xenogeneic immune response 

too the cells. We therefore used an experimental model of ALF in which anhepatic pigs were treated 
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withh a BAL containing their own (autologous) hepatocytes (18). 

Anotherr confounding factor, which may also influence function of the hepatocytes in the bioreactor, 

iss represented by the anticoagulants required in the extracorporeal circuit of the BAL support system. 

Heparinn does not affect the viability of porcine hepatocytes, but seems to reduce cytochrome P450 

activityy of these cells (4). Therefore, in this study we used citrate as anticoagulant, which has been 

shownn not to influence porcine hepatocyte viability and cytochrome P450 activity (26). 

LDHH release was measured to assess cell viability. LDH release from the bioreactors tended to be 

lowerr after treatment of anhepatic pigs as well as after culturing of the cells, when compared to 

thee same bioreactors before treatment or culturing. These results are in line with observations of 

Nybergg et al. (27), who demonstrated a gradual decline in viability of isolated rat hepatocytes 

duringg the initial cell culture. The decline in viability stabilized 12 hours after the isolation of the 

cells.. This initial decline in cell viability appeared to be predominantly apoptosis mediated if the 

densityy of the cell culture is low. At high cell density, necrosis becomes more prominent. The 

percentagee of cells dying during the first 24 hours of culturing can be quite significant. Rivera ef al. 

(28)) have shown that up to 45% of all cells in primary gel-entrapped rat hepatocyte cultures are 

positivee for terminal deoxynucleotidyl transferase-mediated dUTP nick-end labelling (TUNEL). In our 

study,, the rate of LDH leakage in both groups of bioreactors before treatment and culture represents 

aa cell death of approximately 1 million cells/h, as based on the total amount of LDH in 100.000 

porcinee hepatocytes, which has been determined in 6 separate experiments (results not shown). 

Thiss is less than 1 % of the initial amount of cell loaded to the reactors, indicating that the decline in 

celll viability of the bioreactors is low at 24 hours after cell isolation and tended to be even lower 

afterr treatment of anhepatic pigs and subsequent culturing for another 24 hours. However, we 

cannott exclude an increase in cell death during the use of the bioreactors for treatment of the 

anhepaticc pigs, as we did not measure LDH release during replacement of the cell culture medium 

withh hemofiltration solution at the start of the treatment and at the end of the treatment when 

plasmaa in the reactor was replaced by test medium. Similarly, we did not measure LDH release in 

thee culture medium during the 24 hours of culturing. During the treatment of the anhepatic pigs, 

wee measured the hepatocellular marker enzymes ASAT and ALAT in the blood of this series of pigs 

(18).. A decline in cell viability of hepatocytes in the bioreactor would have resulted in an increase in 

A5ATT and ALAT levels in the blood. However, a moderate increase in ASAT upon starting the 

treatmentt was observed in only 1 of 5 animals (18). 

Thee results of pseudocholine esterase production indicate that exposure of porcine hepatocytes to 

autologouss plasma of pigs with induced ALF does not affect all cell functions to the same extend. 

Thus,, adding further support to the notion derived from results of the LDH release that the cell 

viabilityy of the hepatocytes in the bioreactor is not reduced upon exposure to autologous ALF 

plasma.. Whereas some metabolic activities (i.e. ammonia clearance, urea synthesis and ECOD activity) 

aree lowered upon exposure to autologous ALF plasma, the protein synthesis capacity of the 
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hepatocytess in the reactor seems unaffected in this study. In other words, some but not all functions 

off porcine hepatocytes in the bioreactor are reduced upon exposure to plasma of pigs with induced 

ALF.. However, further research is needed to substantiate these observations and to explain the 

differencess in the results of pseudocholine esterase production on one hand and the results of the 

ammoniaa clearance, urea synthesis and ECOD activity on the other hand. 

Inn conclusion, our results indicate that exposure of porcine hepatocytes to autologous plasma 

duringg treatment of induced ALF in pigs impairs some of the functional activities of hepatocytes in 

thee bioreactor of our bioartificial liver. This reduction in metabolic activity appears to occur after at 

leastt 12 hours of exposure of hepatocytes to autologous ALF plasma as in vivo blood ammonia 

levelss significantly dropped during the first 12 hours of treatment in the anhepatic pigs, indicating 

functioningg of the cells in this respect inside the AMC-BAL (17,18). 
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