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Basic Study about the Development of the Hybrid-artificial Liver Support System
Using Human Hepatoma Cell Lines (Hep G2, Huh 7) : Effects on Liver Functions
by Extracellular Matrix (Type I Collagen) in Monolayer Culture
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Abstract The risk of xenozoonosis infections poses the greatest obstacles against the clinical
application of hybrid-artificial liver support system (HALSS). To resolve this issue, we used
human hepatoma cell lines (Hep G2, Huh 7) in a type I collagen-coated monolayer culture
system, and analyzed liver specific functions such as ammonia removal and albumin synthesis
capacity. Ammonia removal activity (nmol/10° nuclei/hour) and albumin synthesis activity (ug/
108 nuclei/day) were upregulated in both Hep G2 and Huh 7 by type I collagen-coated monolayer
culture. In particular, Hep G2 cultured in type I collagen-coated monolayer demonstrated
relatively high ammonia removal and albumin synthesis capacity. These results indicate the
possibility of the application of human hepatocytes to HALSS.

Key words : human hepatoma cell lines, extracellular matrix, type I collagen, ammonia removal activ-
ity, albumin synthesis activity
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Fig. 1 Morphology of hepatocytes in monolayer culture on collagen-coated or un-coated dishes
at 3 culture days
A : Hep G2 collagen-coated
B: Hep G2 un-coated
C: Huh 7 collagen-coated
D: Huh 7 un-coated
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Table 1 Changes in ammonia removal rate (nmol/10® nuclei/hour)

DAY1 DAY3 DAY7 DAY14 DAY?28
Hep G2 collagen-coated 10.4+2.60 26.743.03* 13.9£4.40 20.3£2.19** 25.3£1.17***
Hep G2 un-coated 7.48+2.80 9.90+0.58 5.43+2.10 7.70+0.91 8.17+0.58
Huh 7 collagen-coated ~ 20.4£7.25% 5.98+3.72 4.30+0.32%* 2.69£0.19%%*  3.58+0.66%***
Huh 7 un-coated 6.55+3.26 1.18%0.82 1.03£0.17 0.86%0.52 0.93+0.12

Data; meantS. D.; n=3
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Fig. 2 Changes in number of cells in dishes
(mean=S. D.; n=3) *, **, * **. p<0.05
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collagen-coated group vs un-coated group
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Fig. 3 Changes in ammonia concentration in the
culture dishes (mean=*S. D.; n=3)
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Fig. 4 Changes in albumin concentration in the
culture dishes (mean=S. D.; n=3)

Table 2 Changes in albumin synthesis rate (xg/10° nuclei/day)

DAY1 DAY3 DAY7 - DAY14 DAY28
Hep G2 collagen-coated 14.0+0.41* 9.63£0.73** 5.53£0.66***  5.2840.52****  5.10£0.59*****
Hep G2 un-coated 6.5710.25 4.08£0.17 2.22%0.23 2.02£0.11 1.91£0.05
Huh 7 collagen-coated ~ 9.07+0.31° 4.0410.33*" 2.8140.31%*F  2.740.10%*%%  2.40+0.08°**
Huh 7 un-coated 3.98£0.15 1.64+0.18 1.06%0.14 1.01£0.08 0.87£0.08

Data; mean£S. D.; n=3
collagen-coated group vs un-coated group
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