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[ Abstract ] Objective To investigate the chemosensitization effects of genistein (Gen) combined with 5-fluorouracil
(5-FU) on hepatocellular carcinoma in vitro and in vivo. Methods 1In the in vitro experiments, human hepatocellular
carcinoma cell lines (Bel-7404, SMMC-7721 and HepG2) were used in negative control (NC) group, Gen group (10 pmol/L),
5-FU group (2 umol/L) as well as Gen+5-FU group according to the intervention methods. The effects of Gen combined with
5-FU on the proliferation and apoptosis of hepatocellular carcinoma cells were analyzed by cell counting kit 8 (CCK-8) method
and flow cytometry. Bel-7404 cell line-derived xenograft (CDX) and Liver-0117 patient-derived xenograft (PDX) mouse
models were constructed in vivo. Then the tumor-bearing mouse models were divided into 4 groups: NC group, Gen group,
5-FU group and Gen—+5-FU group. The effects of different treatment methods on tumor growth were observed. Results The
proliferation rates of Bel-7404, SMMC-7721 and HepG2 cells in the Gen+5-FU group were significantly lower than those
in the Gen group and 5-FU group (all P<<0.01) after 24, 48 and 72 h of treatment; the average apoptosis rates of these cells
were significantly higher in the Gen+5-FU group than in the NC group, Gen group and 5-FU group after 72 h of culture (all
P<0.01). The relative tumor volumes (RTVs) of the Bel-7404 CDX tumor-bearing mice in the NC group, Gen (15 mg/kg)
group, 5-FU (30 mg/kg) group and Gen (15 mg/kg)+5-FU (20 mg/kg) group 28 d after administration were 15.3542.92,
17.51+3.11, 12.93+4.88 and 13.673.54, respectively, showing no significant difference (F=1.822, P>0.05); after
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increasing the dose of Gen to 40 mg/kg for 21 d, the RTV of the Gen (40 mg/kg) group was significantly lower than that of the NC
group (9.73+5.85 vs 17.54+5.06, P<<0.05). The RTV of the Liver-0117 PDX tumor-bearing mice in the Gen (15 mg/kg)+5-FU
(20 mg/kg) group 18 d after administration was significantly lower than that in the 5-FU (30 mg/kg) group (12.64+0.92 vs
18.76+0.68, P<<0.05), and the ratio of RTV between treatment group and control group was 0.576. Conclusion Gen combined
with 5-FU shows good chemosensitization effects in vitro, which are varied on different models of tumor-bearing mice.

[ Key words | genistein; 5-fluorouracil; chemosensitization; hepatocellular carcinoma
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Fig 1 Effect of Gen combined with 5-FU on morphology of hepatocellular carcinoma cells Bel-7404, SMMC-7721 and HepG2
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Fig2 Effect of Gen combined with 5-FU on proliferation rate of hepatocellular carcinoma cells

Bel-7404 (A), SMMC-7721 (B) and HepG2 (C) at different time points

"P<0.05, "P<<0.01 vs NC group; ““P<0.01 vs Gen group;**P<<0.01 vs 5-FU group. n=3, X*s. NC: Negative control; Gen:

Genistein; 5-FU: 5-fluorouracil.
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2.4 Gen X 5-FU B A %+ Bel-7404 45 4% /1 R 96 4
Keg%em W 1 R, 425 28d )5, NC4l. Gen
(15 mg/kg ) 4LFHZH . 5-FU (30 mg/kg ) AbBHZH K
Gen (15 mg/kg) +5-FU (20 mg/kg ) BeAAbHEZH 1)
RTVZ R LG i # 8 X (F=1.822, P=0.176) .

Gen (15 mg/kg ) ARPLRIS Bel-7404 fpfd s N UIiRLE
kfﬂéﬁzﬁn%ﬂ{’ﬁﬁﬁ, HT/C M 1141, 5-FU (30 mgkg)
Ab B 7 A 28 MR A T AR IR L, L TIC R
0.842; Gen ( 15 mg/kg ) +5-FU (20 mgkg ) B4 40
FHAL T/C 4 0.891, AL Gen 35 5-FU FFIRESICR .

£ 1 Gen55-FUBLATH 28 d Xf Bel-7404 T4/ In R AyE A 30 1 4E A
Tab 1 Inhibitory effect of Gen combined with 5-FU on Bel-7404 tumor-bearing nude mice after 28 d

n==6
Tumor volume/cm’, x +s _
Group Day 0 Day 28 RTV, xts T/C
Negative control 0.13£0.02 1.92+0.41 15.35+£2.92
Gen (15 mgekg ") 0.13£0.02 2.164+0.32 17.51%£3.11 1.141
5-FU (30 mgekg ) 0.1340.01 1.57+0.45 12.93+4.88 0.842
Gen (15 mgekg ")+ 5-FU (20 mgekg ") 0.13+0.01 1.7240.54 13.67+3.54 0.891

Gen: Genistein; 5-FU: 5-fluorouracil; RTV: Relative tumor volume (tumor volume on day 28 divided by tumor volume on day 0);

T/C: The ratio of RTV between treatment group and control group.

75 Gen ) 45 25 Wk BE 2 40 mg/kg J5, Gen 3
B B S AR AE S, Gen (40 mg/kg ) ZH T/C N
0.555, RTV #] & X F NC 4l (P<0.05) ; 5-FU

(20 mg/kg ) 4k B 241 J Gen (40 mg/kg ) +5-FU
(20 mg/kg ) A Ak HH 41 22 B H b yed A R 40 il

YEH], fH5 NC 21 b4, RTV 22385 L
(P¥J>0.05) ; Gen (40mgkg) +5-FU (20 mgkg )
BRA2H T/C 4y 0.808, 5 2 /> Bt i 24 41 A L i g
PRSI HER . T3 2.

%2 Gen 5 5-FUB& T 21 d 3t Bel-7404 FRE4R/IN BRARIE A3 1 1E
Tab 2 Inhibitory effect of Gen combined with 5-FU on tumor growth of Bel-7404 tumor-bearing nude mice after 21 d

n==6
S 3+
Group D];‘yl%"r Volle/ e ’Sa—ysz i RTV, x=Es T/C
Negative control 0.10+0.04 1.67£0.59 17.54+5.06
Gen (40 mgekg ") 0.10+0.03 0.94+0.54 9.73+5.85" 0.555
5-FU (20 mgekg ") 0.10£0.03 1.3540.29 13.844+2.32 0.789
Gen (40 mgekg +5-FU (20 mgekg ") 0.100.04 1.3740.37 14.18+2.11 0.808

"P<0.05 vs negative control group. Gen: Genistein; 5-FU: 5-fluorouracil; RTV: Relative tumor volume (tumor volume on day

21 divided by tumor volume on day 0); T/C: The ratio of RTV between treatment group and control group.

2.5 Gen 5-FU 3£ A %t PDX #2 %! Liver-0117 5+ 78 #%
A A KW He G5 3 B, 1EIAYT 18 dJA,
Gen (15 mg/kg) +5-FU (20 mg/kg ) Bk A 4k P20

T/C K 0.576, FEIHBAF P PR 2%, RTV BY
WAKT 5-FU (30 mg/kg ) 4bFEZH ( P<<0.05) .

&3 Gen 55-FUBKA T 18 d Xt PDX #2Y Liver-0117 HE#/N R AE £ K B34 00
Tab 3 Effect of Gen combined with 5-FU on tumor growth of PDX Liver-0117 tumor-bearing nude mice after 18 d

n=3
—
Group DaTy“glor volume/em ;;f; = RTV, ¥+s T/C
Negative control 0.104+0.03 2.01+0.42 21.94+1.87
Gen (15 mgekg ™) 0.0940.02 1.64+0.32 19.74+6.87 0.900
5-FU (30 mgekg ') 0.1040.02 1.784+0.33 18.76 +0.68 0.855
Gen (15 mgekg ") +5-FU (20 mgekg ) 0.100.02 1.2440.36 12.64+0.92° 0.576

"P<<0.05 vs 5-FU (30 mg/kg) group. Gen: Genistein; 5-FU: 5-fluorouracil; PDX: Patient-derived xenograft; RTV: Relative tumor
volume (tumor volume on day18 divided by tumor volume on day 0); T/C: The ratio of RTV between treatment group and control group.
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