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Human Hepatocellular Carcinoma Cell Growth When Used Alone and in
Combination With Anticancer Drugs
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Background : Prognosis of advanced hepatocellular carcinoma (HCC) is extremely poor, and no standard therapy
is available yet. Interferon (IFN) is a promising drug for prevention of HCC, and its combinations with
chemotherapeutic agents might be effective for advanced HCCs. However, little is known about the underlying
mechanism of the response of HCC cells to IFN. Herein, I studied the mechanism of direct antitumor effect of

type I IFNs on HCC cell lines and mouse xenograft models.

Materials and methods : The mechanistic study of antitumor effects of type I IFNs (natural IFN- o, IFN- 8) was
conducted on three HCC cell lines (HuH7, PLC/PRF/5, HLE). Growth-inhibitory assays were performed to
study the antiproliferative effect of IFNs and each of their combinations with anticancer drugs (5-fluorouracil,
cisplatin, doxorubicin) in vitro. Evaluation of drugs interactions was done using isobologram analysis.
Expressions of IFN alpha receptors (IFNAR) and base or phosphorylated forms of signal transducer and
activator of transcription (STAT) proteins were examined by Western blot. To evaluaté the impact of IFNAR2
in the effect of IFNs, neutralizing assay using anti-IFNAR2 antibody was employed. Mouse xenograft models

were used to determine the effectiveness of IFN- o or IFN- 38 treatments on HCC tumor growth.

Results : The cell lines differed in their sensitivities to the IFNs ; PLC/PRF/5 was the most sensitive to the IFNs,
while HuH7 and HLE were resistant. From IFN signaling components, IFN alpha receptor IFNAR) 2¢c was
highly expressed only in IFN-sensitive PLC/PRF/5 cells, and the expression levels of STAT1 and 3 (especiallsr
those f -isoforms) in these cells were higher than in the other cell lines. Pre-treatment with anti-IFNAR2
antibody dose-dependently blocked the antiproliferative effect of the IFNs. When the cells were assayed with
various doses of IFNs, IFN signal transduction (phosphorylated STAT1 and 3, but not STAT2) was high in
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PLC/PRF/5 than in other cells.

IFN- 8 showed a significantly stronger growth-inhibitory effect than IFN-« on HuH7 cells. This effect has
resulted from intense and expanded signal transduction induced by IFN- 3 (1.6-10.6-fold higher depending on
IFN doses). By neutralizing assay, a difference in binding of the IFNs to IFNAR2 was found, as well as for
suppression of the effects of IFN- 8 required more antibody than for IFN- « . |

Next, I examined the possibility of synergic action of IFN-« or IFN-3 with anticancer drugs ; IFN- « showed
synergistic effects with 5-fluorouracil or with doxorubicin on PLC/PRF/5 cells only, whereas for IFN- 3,
cooperative éynergistic effects were observed when combingd with 5-fluorouracil or cisplatin on HuH7 and
PLC/PRF/5 cell lines.

In nude mouse tumor xenograft models, treétment with IFN- 8 (2X10* IU/animal thrice a week) significantly
suppressed tumor volume relative to vehicle injection, in mice bearing HuH7 and PLC/PRF/5 tumors

(respectively by 47% and 31%), whereas same administration of IFN-a showed weak growth-inhibition.

Conclusion : The results suggest that IFN signaling (expression of IFNAR2c and activation of STAT1 and 3)
mediates the antitumor effects of type I IFNs in HCC cells. The spectra of antiproliferative activity of IFN- 3
and its synergistic effect when combined with anticancer drugs would be more potent than those with IFN- « .
Combinations of IFN- B and anticancer drugs may provide a better treatment for HCC wheﬁ combinations with

IFN- a are ineffective.
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