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Preliminary validation of high throughput screening methods for hepatotocity
and genotoxicity in humanized HepaRG cells
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Abstract: Objective To detect the hepatotoxicity biomarkers using normal human hepatocyte (HepaRG) and high-content
screening, and to combine the micronucleus test and single cell gel electrophoresis to estalish a rapid screening platform for in vitro
cytotoxitity and genotoxicity. Methods The effects of rhubarb anthraquinones (AQs) on the reactive oxygen species (ROS),
intracellular Ca*" concentration and mitochondrial membrane potential (MMP) in HepaRG cells were studied using appropriate
fluorescent probes Hoechst33342, DCFH-DA, Fluo4-AM, Mito Tracker Red CMX Ros and high-content screening methods, and the
potential genotoxiciy triggered by AQs were analyzed using the high-content based cytokinesis block micronucleus test and high
throughput comet assay. Results The intracellular ROS level of HepaRG cells was significantly elevated by a 24 h treatment with
Emodin (25.0 pg/mL), aloe-emodin (25.0 pg/mL) or chrysophanol (50.0 pg/mL), which are dose-concentration dependent (P < 0.05
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and 0.01); the intracellular Ca?* increased and mitochondrial damage were observed with the treatment of aloe-emodin (25.0 pg/mL) and
rhein (50.0 pg/mL, P < 0.05 and 0.01). Comparing to control group, Emodin (25.0 pg/mL) induced an increased micronucleus rate (1.59% +
0.68 %, P <0.01) and significantly higher percentage tail DNA and Olive tail moment (respectively 10.155% + 2.17% and 0.510 + 0.06, P <
0.05 and 0.01) after 24 h; while the chrysophanol increased the micronucleus rate to 1.29% + 0.54% (P < 0.01) after 72 h. Conclusion The
results on the cytotoxicities and genotoxicities of AQs are consistent with the literatures. In this study, a rapid screening model for both
hepatotoxicity and genotoxicity was successfully established, which will help with the early screening during the drug development stage.
Key words: rhubarb anthraquinones; HepaRG cell; high throughput screening; hepatotoxicity; reactive oxygen species;
mitochondrial damage; genotoxicity; DNA breakage; chromosome damage; micronucleus assay; single cell gel electrophoresis assay;
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feBE Sy, ATLAZM 4 B A e A g ™, 5%
RTREEE FRE RS9 I A 40 i R - HepG2 4
Ml & AR, HepaRG 4 fu 18 & | AHAR W iy
(CYP1A2. 2B6. 2C9. 2E1. 3A4); #3241k, W4l
HMEE S 5e 32 & (constitutive androstane receptor,
CAR) FilZif5¢ X 524& (pregnane X receptor, PXR);

0.5% — FAFETF AR, 25.0 pg/mL K%

F1 AXEEBREHK HepaRC AMEERWER (X L5,
n=3)

Table 1 Results of AQs in HepaRG cell comet assay ( X £
s,n=3)

419 WE/(ugmL™") EDNA&E/%  OTM
e — 0.403+0.03  0.023+0.03
Xof 1 — 1.408+0.17  0.068+0.01
HTHTR 18 200 15.725+1.33"  1.933+0.57"
%35 C 1 12.453+2.01"  0.698+0.09"
NS 6.25 2.275+¢0.39  0.125+0.16

25.0 10.155+2.17"  0.510+0.06"
RN 6.25 0.373#0.03  0.015x0.03
25.0 1.633+0.26  0.123+0.34
Nl 125 1.100£0.06  0.075+0.01
50.0 1.710+0.58  0.118+0.06
KR 12.5 0.690+0.01  0.0450.01
50.0 1.545+0.22  0.113+0.17

SRR L P<0.05 TP<0.01
“P<0.05 “P<0.01vs control group

25.0 pg/mL P25 K33 200 pg/mL %R 4.1

50 pg/mL K3 50 pg/mL K #i%

6 BERKAEERTEE
Fig. 6 Representative images of comet assay
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W15 1A H, Kk HepaRG 41 il R AR A HH T
AT IO AR AN e 1 R 02— A AN [
A0 ZR 0T 14 Fh EAT WA 45405 7E F 2540 X 7t
e AR =M, HepaRG H A m REUE (A
X T L02. HepG2 A1 hiHeps 4 il 28 ) kil T 25k (£
BIHOLE] 71.4%, 1 HepG2 A1 hiHeps 41l s &34
AT 50%) 1R Ak, ARGEARSNH LS 4l

MUt s T T, TR NGRSO X S LA
WS AL a7 2k A 1A 1 1 1 0 AT A A M
5T, SO ARG —wE MM EEE, P EAES IR N
SO BHATIHISLIG RAEH, 45 245 AL S R 10 3 AN
I 6 h, T A B AT TR T X R BR . RIEA
WK H HepaRG 4i M 5K P T 40 i 23 5 152 4%
B, HAWRRSMNT R RS — e S
FEAMEGCH, 40 Mo s PR 0 Ay 25 SRR, AQs
AN [R)RE B H 6 BF 40 B HepaRG F2E &1, SAbN
WA BEE AQs UL 40 M i 1tk i E L 4y 1
WU Z o A SCikaEM, 225 K3 3 (60 umol/L)
]I LG caspase8 [k ki AR 5% 1 1 175 T £ MR e 0
T, [ENEHE ROS ST LT Ca™ i
B, Kz (30 pmol/L) %4525 72 h jafgs ik
3 NP4 LO2 T, A0k i e,
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2 2 ) S B e SRR KB X HepaRG 4l
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ErBoEtE, (A 2GRN, KR e L R
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1107 Wamer 25U 3k £ R R L, JEiEAL IR
B BRI Fe® 5 S K] DNA 44 52 5 1] 5 1) DNA
(f1 4340 . Chen %5 MSVRF ¢ 7R 1 25 K # % (100
umol/L)+ K5 (50 umol/L). K #5 2 (40 umol/L)
BRIk SCC-4 N4l DNA #i%5, A5 Hjk
)2, HAFTER R SEE. Nesslany 22157
RIS VEALIESL T, 25 K FAE Ames 50
(TA1537. TA98 Fil TA100) Hrifif S [m] 5 PSS AF
e H N, LRSS TKE AU L BEZH i M,
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ghdly RN E LRI S R, PSR RS
S R 4 i 4 L R B A S T v,
JUE N PG W S, B R 2SR Bl AR
Y] BELEACI Bl HEE R RE Hh 5 R ast AL #k . ASHE
FUR AN M A% Bt i 25 SR I, Ko R
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BAVE PR Aot it (K T S P28 1) S5 2
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P AETHAN R R IR ST TSR TR, 52
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