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Abstract 

  

Background: In vitro culture of isolated rat hepatocytes faces so many challenges in order to 

maintain hepatocytes’ functional and morphological characteristics without deterioration for a 

prolonged period of time. Numerous literature reports documented these challenges and 

difficulties and proposed solutions for them in order to meet the requirements of hepatocytes-

culture applications such as bioartificial liver support systems that are used as a bridge to 

transplantation for patients with intractable liver diseases. 

Aim of the work: The aim of this work is reviewing previously published literature concerning 

hepatocytes culture media with a practical ultrastructural study of hepatocytes in basic culture 

media as a first step for a forthcoming more specialized work. 

Materials and methods: This study was conducted on isolated hepatocytes from Wister rats 

weighing 200-250gms. Isolated hepatocytes were cultured in RPMI 1640 growth media 

formulation supplemented with FBS under four different culture conditions. Condition A; 

hepatocytes were cultured in 10% FBS supplemented growth media formulation, on non coated 

culture plates. Condition B; hepatocytes were cultured in 7% FBS supplemented growth media 

formulation, on non coated culture plates. Condition C; hepatocytes were cultured in 10% FBS 

supplemented growth media formulation, on collagen coated culture plates. Condition D; 

hepatocytes were cultured in 10% FBS supplemented growth media formulation, on polylysine 

coated culture plates. Freshly isolated and cultured hepatocytes under different conditions (at 

fixed time intervals, i.e. 24 and 48 hours after primary culture) were processed for light and 

electron microscopic examination using Zeiss light microscope and Philips TEM 208 S electron 

microscope respectively. 

Results: By light microscopic examination, freshly isolated hepatocytes were mainly arranged in 

the form of groups and clusters formed of mononucleated and binucleated hepatocytes with 

well defined cell borders. Only few hepatocytes were found separate with ill defined cellular 

membranes. Cultured hepatocytes under all tested conditions showed reduction in clustering 

and grouping 24 hours after their primary seeding except for condition B under which 

hepatocytes retained their grouping ability. Extensive necrosis was detected 48 hours after 

hepatocytes primary culture under all culture conditions except for condition D under which 

viable hepatocytes groups were detected. Electron microscopic examination of freshly isolated 

hepatocytes showed groups of rounded cells with well defined intact cell membranes and 

surface microvilli, few hepatocytes with damaged cell membranes were detected. No 

intercellular tight junctions or bile canalliculi were found. Ultrastructural study of hepatocytes’ 

clusters formed under condition B revealed clusters of hepatocytes with ill defined cellular 

membranes, with no bile canaliculli or intercellular junctional connections. Signs of cellular 
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degeneration were detected 48 hours after hepatocytes culture under conditions C and D, with 

mitochondrial relative resistance for degradation when compared with other cellular organelles. 

Conclusion: This work emphasized on the need of in vitro hepatocytes culture models to extra 

supplements such as hormones and growth factors beside FBS and substrate coating for 

prolonged maintenance of hepatocytes specialized phenotype. This study also declared the 

importance of electron microscope for the follow up of cultured cells as it may confirm or 

contradict the results of light microscopic examination. 

Key words: Transmission electron microscope – light microscope – cell culture media – cultured 

hepatocytes. 
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