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Sequence-dependent Antiproliferative Effects of Cetuximab and Cytotoxic Drugs
to HepG2 and Bel-7402 Cells
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Abstract: [Objective] To evaluate the inhibition effects of cetuximab on proliferation of HepG2 and Bel-7402
cells in different sequences of combination with either epirubicin, oxaliplatin, ~paclitaxel or irinotecan, explore the
optimal treatment schedule of combination of cetuximab and cytotoxic drugs. [Methods ] Increasing concentrations of
cetuximab (5~500 mg/mL)combined respectively with epirubicin(0.025~2.5 wmol/L), oxaliplatin (0.5~50 pmol/L) ,
paclitaxel (0.001~0.1 pmol/L) or ivinotecan (0.05~5 pmol/L) were administrated to HCC cell lines HepG2 and
Bel-7402 with different sequences, the proliferation inhibition effects on HepG2 and Bel-7402 cells were detected
with CCK-8 assay, the ICq and CI of cetuximab and either of cytotoxic drug were calculated. [Results] The
combination of a cytotoxic drug with cetuximab caused different antiproliferative effects on HepG2 and Bel-7402
cells depending on different treatment sequences. The respective ICs of cetuximab and cytotoxic drugs decreased
when cetuximab followed by chemotherapy, while the CI values were all >1, which indicated an antagonistic
interaction. In contrast, when chemotherapy was followed by cetuximab, the respective IC50 of drugs decreased
more remarkably and the CI values were all <1,which indicated a significant synergistic antiproliferative activity.
[ Conclusions] The combination of cetuximab and cytotoxic drugs can increase the antiproliferative effects on HepG2
and Bel-7402 cells. The optimal treatment sequence is chemotherapy followed by cetuximab, it can obtain obvious
synergistic activity and conduce to less doses and milder side effects in clinical application.
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Table 1 The respective ICs, and 95% Confidence
Intervals of single agent of cetuximab and cytotoxic drugs
on HepG2 and Bel-7402 cells

Drugs HepG2 cell Bel-7402 cell
Cetuximab 48 h(mg/mL)  1566(1 132~2166)  8939(4 645~17 200)
Epirubicin 24 h(pmol/L) 7(4~13) 54(21~139)

Pxaliplatin 24 h(pmol/L)
Paclitaxel 24 h(pmol/L)
Irinotecan 24 h(pmol/L)

819(129~5195)
0.18(0.06~0.53)
38(7-210)

636(171~2357)
1.08(0.71~1.64)
30(9~104)
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Table 2 The ICs, and 95% Confidence Intervals at different sequences of cetuximab combined cytotoxic drugs
on HepG2 and Bel-7402 cells

Cetuximab followed by chemotherapy

Chemotherapy followed by cetuximab

Drugs

HepG2 : Bel-7402 HepG2 Bel-7402
Cetuximab (mg/mL) 1004(921 ~ 1093) 4580(3 588 ~ 5847) 103(75 ~ 139) 603 (458 ~ 794)
Epirubicin  pmol/L) 5.0(4.6 ~ 5.5) 22.9(17.9 ~ 29.2) 0.5(0.4 ~ 0.7) 3.0(2.3 ~ 4.0)
Cetuximab (mg/mL) 1310(1 121 ~ 1531) 3984(2997 ~ 5294) 399(315 ~ 507) 657(542 ~ 795)
Oxaliplatin( umol/L) 131(112 ~ 153) 398(300 ~ 529) 40(31 ~ 51) 66(54 ~ 80)
Cetuximab (mg/mL) 862(700 ~ 1 060) 3678(3 345 ~ 4 043) 71(40 ~ 137) 189(100 ~ 356)
Paclitaxel( mol /L) 0.17(0.14 ~ 0.21) 0.74(0.67 ~ 0.81) 0.01(0.01 ~ 0.03) 0.04(0.02 ~ 0.07)
Cetuximab (mg/mL) 152001342 ~ 1721) 3053(2509 ~ 3715) 557(474 ~ 655) 299(238 ~ 374)
Irinotecan ( pumol /L) 15(13 ~ 17) 31(25 ~ 37) 6(5~17) 3(2~4)




B5W F O, F ARFRTEZE RG-S IT AT HepG2 H1 Bel-7402 4HAE 14 FE 0 E

559

23 AREFEEB cetuximab FLFF 25 % HepG2
70 Bel-7402 dREHT TR R &

CL {E 2 PEN WA 254 2 [8) A5 B4R P R $8 F5
FRAEPI 2545 B 7E 1Cs AT 1Y CI{H, %@TE&E*HE
YEH Eﬁ'féﬁ%ﬂ?ﬁf**ﬂ’]gm?é‘ﬁo GEIRFH AR
5] FA) 25 25 7 SR BRA- cetuximab %ﬂ%f%%?ﬁfﬁfl:
HepG2 7 Bel- 7402 AR, JoieRR Sk ik A R SR
YR EZ A (B 1-4), IRIEH H RS 10,
28] (38 3), FRAALPRA 1 H cetuximab FILITF 24
YIny CLEY KT 1, FHAEA 2 # cetuximab Fll
WIT 5 CLER/NF 1, VLB cetuximab %6 F 1k
STEIIVER , BAR4S B 1Cs, Y30 5 I B A%, {5
7= CUE /R LB 259 2 [ R R BUa N 5 T fky 7 25
YIS T cetuximab fEF, JUIZRBA M B & A4 1) [R] 5
N o

%3 Cetuximab FN{LIFFZEWLE IC,,

#

3 3
ECGFR BAKHFZHRRKEMEEN R Z
, NIEEFLH cerbB-1(HER-1) 4 f iy & 53
MEEMREE . HXT A TFHEE 170 x 10° ku FIIE
PESZORE A , R BEANIC RS A DX 3 5 A 0 IX
T EL T TR SR TR S A ) L PR A X e = B 4 4
B, [T T 2 F AR IER 413 M ECFR 7
HHEASS G S 5MAERK SR AMET
LM ETEIRE, 76 IEH A 40 A B R b & 1
TArEENTEEER . EFEETEN N2
P i R 40 B 2% T AT LAAG I B EGFR M B % =

SR 35 [ i 22 R Tk 2R ) 2 e TR R
B IR % AR T U 45 B AR S,

_.[3]

B B9 CI &

Table 3 The CI values of different sequences of cetuximab and cytotoxic drugs at their respective ICs,

Sequence Cetuximab followed by chemotherapy Chemotherapy followed by cetuximab
drugs HepG2 Bel-7402 HepG2 Bel-7402
Epirubicin 1.79 1.16 0.14 0.13
Oxaliplatin 1.13 1.35 0.32 0.18
Paclitaxel 2.03 1.38 0.13 0.06
Irinotecan 1.75 1.72 0.55 0.14
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