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Abstract; [ Objective] To study the potential application value of different metabolic activation systems in human cell
transformation models. [Methods] LO2-R cells were established through introduction of an oncogenic allele of H-RAS V12 into an
immortal hepatic cell line LO2 and were set in the susceptive condition of premalignant transformation. The immortal L02 and pre-
transformation stage LO2-R cells were treated with the representative indirect carcinogen aflatoxin B, (AFB,), under three in vitro
metabolic activation systems: overexpression metabolic enzyme P450 CYP1A2, low-dose substrate induction, and the metabolic
auxiliary system added with classic rat S9. Through soft agar colony formation assay and subcutaneous tumor formation assay in
nude rats, the efficiency of indirect carcinogens inducing cell transformation in different metabolic activation systems was evaluated.
[Results] Western blot analysis showed that the H-Ras stable overexpression transgenic cells were established successfully. Through
Ames test, Western blot, and detection of CYP1A2 enzyme activity, the enzyme activity of these three metabolic activation
systems were compared. Without an additional metabolic system, AFB, exposed LO2-R cells transformed at the 17th week, while
control cells L02-V could not be transformed in 20 week after AFB, treatment. When S9 metabolic system was added, AFB,

inducing LO2-R cells transformed at the 8th week which was 9 weeks shorter than that of adding no metabolic systems. Low-dose
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0.1 wmol/L AFB, induction and overexpression CYP1A2 could shorten the transformation latency of LO2-R for 6 week and L02-R

transformed at the 11th week. [ Conclusions] The three metabolic activation systems can promote the metabolic activation of indirect

carcinogens AFB,, shorten the transformation latency, and increase the transformation efficiency. The low-dose chemical induction

seems to be a prospective metabolic activation system used in cell transformation assay compared with the traditional S9 metabolic

activation system.
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Fig.1 Expression of H-RAS in L02-V and L02-R cells
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Fig.2 Ames test on 2-AAF activated by S9 metabolic

activation system
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Fig.3 Expression of CYP1A2 and detection of enzyme
activity

A; CYP1A2 expression level of cells induced by LO2-R-CYP1A2
and treated with 0.1 pwmol/L AFBI1, expression changes of AFBI-
induced CYP1A2 at different time points; B:
determination of CYP1A2 in LO2 cells induced by AFB1 with different
doses and in LO2-R-1A2
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Fig.4 Cell transformation assay induced by AFB1

A: L02-V and LO2-R cells treated with 0.3 wmol/L AFB1

formed cell clones in soft agar; B: Effect of adding S9 mixture on

cell clone formation of LO2-R cells treated with 0.3 wmol/L AFB1;

C: Effect of overexpression of CYP1A2 on cell clone formation of

L02-R cells treated with 0.3 pwmol/L AFB1; D Effect of 0.1 wmol/L

AFB1 induction for 48 h on cell clone formation of LO2-R cells treated
with 0.3 wmol/L AFBI.

1) indicates positive results in nude mice experiments

FIFFTEF B IR, RIS RANMER) A B 7
TE—E W R, 3 B ah IR oh g FRnT | 75
S WIEEANAREME EBREL R FH
AN TR AR AT 2 T 5 AN AL B i SRR Y 40 B
BB EAT TR PRI 15 0 B 10 0 41, 3% 37 I e
FENJFEACAH B r 3835 A Sder B4 Ak S e A R M e
B SVA40 B T HUIR, RE(E K L2 B89 AU 40 gk
Jt A B BRI SR AR A A= T R AR A B 40 B Ak
Az T ISR B A Bl S, A B FERAME IR (R 5k
AU RRAR M & A S L R i R AR K
TEREFR I FE RIS YL AL 1 I, 7K A= k200 i o 4k
2L F A\ Ras B{Myc J& , 400 B SR A0 75 55 4L BT 30 ,
HBAE TR, M4 S A SRR E
MR E , KA LR A T L
B BUR ) R AL 2 BRATAETIIRTSE A
B AL IR B B RS T R,

HEl, CHBERE SN AENEYTFES
CYP450s 25 MRG0 SR 3k T 5% 2 H 3
VIR FREFARA R R RN R R, EEHk
SMRTR T, G TSR 2R Gk Uk (IR
B EhREALEE SO B ) 2, I 7 s BA R R
PEQNFN R 2= RN B R S, Ah S9 B4n
MRS 2R 50, 22 SO T8 AL 7= LR I A BB W) A

V5 102 40 RIE CYPLAZ, SR A A 20 e 4k A
050 B B BUR ) A I BURR R, T LA = AR
BRI RE LAY, i B A A SEE0E Y
AFB, % LO2 40 i 75 55 AL AL B ARG I | FRATTIE 3
AFB, TEMMAZFPI R G454 T 2907 LU 48 i
RAEFAGK EBAZESE, LRI 2 g8 X e 40
MIFERT 3 ~ 9 ., L =FRIWES, 5 5948
o, EFIE S CYPIA2 BB R B HVERE, (BB E
BB EIRE LY S A
AR, AR B MR Fin ek, T
TR I ) R TR A B 1 P AN, B SRt ok
ZHAAY) ARG AR, 45 Tk, s
WP TR R HA%E 5 5 A0 % AR R sy e b | —
AN R G R, AT A — 2 R B A
AL AR BT PRI R B | S A4 e A AT s s
2= W BOEE HE A RIN FHBE R T BRI R,

B3k

[1] Walen KH. The origin of transformed cells: studies of
spontaneous and induced cell transformation in cell
cultures from marsupials, a snail, and human
amniocytes [J]. Cancer Genet Cytogenet, 2002,133
(1).45-54.

(2] Ehffwk, BEMEER, 25302 % LN R #IA A L 4
M AR TR N (], AR TR B 2k
2008,42(6) :395-399.

(3] HEFH, DR, PETEEE, 4. SR ANE 'S L 3 40
A BOVE R [T, 9B, 2006,26(7) :628-631.

(4] Brambilla G, Martelli A. Failure of the standard battery
of short-term tests in detecting some rodent and human
genotoxic carcinogens [J]. Toxicology, 2004,196 (1 -
2):1-19.

[5] Pfeifer AM, Cole KE, Smoot DT, et al. Simian virus
40 large tumor antigen —immortalized normal human

liver epithelial cells express hepatocyte characteristics

(T4 240 o page 240)





