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Construction of 3D co-culture model of liver tissue mimicking hepatic plate constructed by alginate hydrogel
Wang Gaoshang » Jia Zhidong Li Yang . Peng Qing sGao Yi®
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Key Laboratory of Organ Failure Research/Co-Innovation Center for Organ Failure Research /Guangdong Provincial
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[Abstract] Objective To construct a new 3D co-culture model of hepatic cells. Methods The alginate hydrogel microfiber
was prepared with sodium alginate, microfluidic chip,liver cell line C3A and human umbilical vein endothelial cell line EA. hy926.
The experimental group was the mimick hepatic plate group (F),meanwhile the mixed disorderly hydrogel microfiber was prepared
as the control group (H). The live cell double fluorescent labeling was used to verify the cell arrangement structure in the microfi-
ber. Microfibers were cultured for 1 week, the microfiber morphologies were daily observed and the hepatocyte activity was meas-
ured, the albumin (Alb) ,alanine aminotransferase( ALT) ,aspartate aminotransferase (AST),lactate dehydrogenase (LDH-L),al-
pha 1 antitrypsin (ol AT), coagulation factor (F V[ ), glutathione S transferase alpha 1 (GSTql) and cytochrome P450 1A2
(CYP1A2) contents in the cultures were detected. Results In the group,C3A cells in hydrogel arranged in two or three lines at the
center, EA. hy926 cells located in the bilateral sides of C3A cells, showing the hepatic plate arrangement;in the group H, the two
kinds of cells were mixed together in a state of disorder. The liver tissue cords were formed on 3 d. The hydrogel microfiber diame-
ter of two groups showed little changes over time without statistical significance(P>>0. 05). The viability of hepatocytes reached a
maximum on 5 d in the group F and on 6 d in group H,while the group F was higher than group H at each time point except on 1
d. The albumin secretion in the two groups showed basically same trend,and reached a maximum on 3 d,then began to decline on 4
d. The levels of ALT, AST and LDH-L in the group F were decreased to a minimum on 3 d,and then varied trend after 4 d was the
same as the group H. The a1 AT at each time point except on 5 d had statistically significant difference between the two groups(P<C
0. 05) ;the GSTal secretion amount was increased over time in both groups.which at each time point in the group F was significant-
ly higher than that in the control group (P<C0.05). The FV[ secretion amount in the group F was gradually increased before 7 d,
while which in the control group continued to decline from 2 d.and which in the group F was significantly higher than that in the
control group H from 3 d(P<C0. 05). The change of intracellular CYP1A2 content with time lapse was unobvious in the group H,
while which from 4 d in the group F began to be significantly higher than that in the group H(P<C0. 05). Conclusion The three di-
mensional co-culture model of liver tissue mimicking hepatic plate is successfully constructed,in which the hepatocyte function is ex-
pected to be maintained for a long time.
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