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Effects of bisphenols on proliferation and oxidative stress of BRL

3A rat liver cells and their mutagenicities
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Abstract: Objective To examine the effects of bisphenol A (BPA), bisphenol S (BPS), bisphenol F (BPF) and bisphe-
nol AF (BPAF) on the proliferation and oxidative stress of BRL 3A rat liver cells, and to preliminarily evaluate their
mutagenicities. Methods In vitro cultured BRL 3A rat liver cells were treated with BPA, BPS, BPF and BPAF at con-
centrations of 0, 5, 10, 25, 50, 100, 150 and 200 pmol/L for 48 h, respectively. Then, the cell viability was deter-
mined using the CCK-8 assay, and the half maximal inhibitory concentration (ICsy) was calculated. The minimum inhibi-
tory concentration for BRL 3A cell proliferation was screened, and the intracellular reactive oxygen species ( ROS) was
measured in BRL 3A cells using the 2',7 "' —dichlorodihydrofluorescein diacetate (DCFH-DA) assay. In addition, the ef-
fects of BPA, BPS, BPF and BPAF at concentrations of 1 000, 200, 40, 8 and 1.6 pg/plate on the mutant colonies of
histidine=deficient Salmonella typhimurium (TA1535, TA97a, TA98, TA100 and TA102) were tested using the Ames
test. Results Treatment with BPA and BPF at concentrations of 100 to 200 pmol/L. and with BPAF at concentrations
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of 25 to 200 pmol/L inhibited BRL 3A cell survival at a concentration—dependent manner, while exposure to BPS

at concentrations of 5 to 200 pmol/L resulted in no changes in BRL 3A cell survival. The ICsy values of BPA, BPS,
BPF and BPAF were 131.7, >200, 187.5 and 21.6 pmol/L against BRL 3A cells, respectively. Treatment with BPS
at 100 pwmol/L or BPAF at 25 pmol/L caused no significant changes in the ROS level; however, exposure to BPA at
100 pmol/L and BPF at 100 pmol/L significantly increased the ROS level. Ames test showed that BPA, BPS, BPF and
BPAF did not induce mutagenicity in TA1535, TA97a, TA98, TA100 or TA102 strains. Conclusions BPAF shows the
highest cytotoxicity to BRL 3A cells, and low—concentration exposure to BPS has few effects on BRL 3A cells. The

cytotoxicity of bisphenols against BRL 3A cells may be associated with the induction of oxidative stress. None of the

four bisphenols show mutagenic effects under the present experimental conditions.
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1.2.1 CCK-8 EillE 4HMufAiE 3 BRL 3A JF4IMR
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HRZAFNPHPEXS FRZ (TEACHRG L R SERT: TA1535 A&
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2, #E 0.5 mmol/L AHZARR-AY) R W Y TUZ B
FiFRHE 2.0 mL 4r3 TR, 45 CKIBIRE, B
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J&, BIET 37 CHEFRFEME 48 h, T ILmE 5RAR
VREL, BNMREER 3 AFATIL. # BPA, BPS, BPF
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1.3 %t 54 K GraphPad Prism 8.0 % {4¢it
AT, ERVERER S etn i 2 (xxs) A, 4
B8] Fb AR Dunnett— K256 o R I B/ — e ik %)
Ames R 55 H Y ) - 6 RFEATIRL ML G
Mr o KRB K #E =0.05.
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2.1 BRL 3A #F#mfe %% BPA Ml BPF 7 5~
50 pwmol/L B, BRL 3A JH-4HMLAFIE A UL B FAAK 5
1E 100~200 wmol/L i}, BRL 3A JH-4HMuAFE 2 itk i
BEIMFEAL, 5 0 wmol/L 4L Ib4R, 2ZRIA ST L
(P<0.05), BPS fE 5~200 wmol/L H}, BRL 3A JF4f
JAFTERA WL MG, 5 0 wmol/L 2 1A, 254
TG i2¢E L (P>0.05) . BPAF £ 25~200 pmol/L
i, BRL 3A JFANMAFIE AL, 5 0 pmol/L 41H
B, Z5WAZIT¥E XL (P<0.05). BPA, BPS,

BPF F1 BPAF X} BRL 3A JIF 4 JfL (4 1Cso 43 %1 K
131.7. >200. 187.5 F 21.6 pmol/L. VL3 1.

F1 WHIALAYAFIEL BRL 3A FFAMIAR R (n=3)
Table 1 Comparison of BRL 3A liver cell viability with different

concentrations of bisphenols (n=3)

e NHIAFIEZ Cell viability/%
Concentration/

(wmol/L) BPA BPS BPF BPAF

0 100.00+£6.72  100.00+1.93 100.00+14.65 100.00+11.38
5 104.48+£10.78  96.80+5.67 101.60+9.52 102.92+2.41
10 100.68+7.26  96.40+3.03 87.57+13.03 96.26+1.56
25 100.83+7.20  92.45+3.12 84.71+8.86  34.70+5.35 *
50 82.27+11.35 90.76+4.68 77.81+4.22 2.74+1.02 ¢
100 75.52+6.90* 94.11+5.39 73.44x1.82* 2.81+0.70*
150 41.66£9.93* 93.41+5.77 53.22+5.07* 0.32+0.13 ¢
200 13.38+1.48* 91.75+1.79 44.69+9.44* 0.35+0.07 *
F{& 48.820 1.593 14.530 339.400
P1E <0.001 0.208 <0.001 <0.001

W a®R50 pmol/LAHLH P<0.05. Note: a, P<0.05 com-
pared with O pmol/L group.

2.2 BRL 3A e ROS K-F  ##% BPA 100 pmol/L,
BPF 100 pmol/L. BPS 100 wmol/L (X H:AE fir FH e 2
TR U2 Mg AR A I E ], SRS BPA AHIE
WS ) F BPAF 25 pmol/L HEATIRER . 5 FAMEXT FRZH
[LE:, BPA Fil BPF HZOGREMEIG, 25 A4511
FEX (P<0.05), R4 ROS /K152 s .
W3k 2,

& 2 %41 BRL 3A FAIZIGRIE AL (n=3)
Table 2 Comparison of fluorescence intensity of BRL 3A

liver cells (n=3)

251 Group EIEHEE Fluorescence intensity
BPA (100 pmol/L) 72.25+4.94 *
BPS (100 pmol/L) 21.13+4.59
BPF (100 pmol/L) 44.55+3.58 *
BPAF (25 pmol/L) 27.17+6.67

FHHEXT I Positive control group 244.57+13.32 ¢

BHEXT HE Negative control group 22.03+6.55
FiE 435.000
PlE <0.001

e a B S5MEX B4 L P<0.05, Note: a, P<0.05 com-

pared with negative control group.
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153 21 1 G ) 4% 39 i 2 X 0 R R 1) 3 28 45 SR 1 Sy [
PR, KA 4 WA WBEEHRRZEEM. 5
— OB A G Y E B R i R B, T ®
fim A S9, BPA. BPS. BPF #l BPAF %I TA98 #i
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