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[ABSTRACT] OBJECTIVE: To investigate correlations between toxicity in HepaRG cells and free anthraquinone
contents in aqueous extracts from Polygoni Multiflori Radix (PMR), Polygoni Cuspidati Rhizoma et Radix (PCRER)
and Rhei Radix et Rhizoma (RRER). METHODS: High performance liquid chromatography was used to detect the
content of emodin, physcion, aloe emodin, rhein and chrysophanol from the three aqueous exiracts. MTT assay
was employed to measure HepaRG cell viability following treatment with theextracts in different concentrations (1.0,
1.5, 2.0, 2.5, 3.0 mg/ml) for 48 h. HepaRG cells were also treated in concentrations of 1.5, 2.0, 2.5 mg/mL for
the detection of apoptosis by Annexin V/PI dual staining for FCM. RESULTS: The contents of free
anthraquinoneins in the three extracts were 0.229% , 0.545% , 2.593% respectively. The survival rate of HepaRG
cells was down-regulated by PMR (2.0, 2.5, 3.0 mg/ml), PCRER (1.5, 2.0, 2.5, 3.0 mg/ml) and RRER (1.0,
1.5, 2.0, 2.5, 3.0 mg/mlL) in dose—dependent manners. The degree of inhibition was positively correlated with the
content of free anthraquinones. The same trend was observed in apoptosis cell proportion in which the
concentrations of extracts were 1.5, 2.0, 2.5 mg/ml. CONCLUSION: The contents of free anthraquinones in the
three aqueous extracts from low to high degree were PMR, PCRER and RRER. The content was positively
correlated with cytotoxicity in witro, which suggests that free anthraquinones might be the important component
inducing toxicity in these three traditional Chinese medicines.
[KEY WORDS] Polygoni Multiflori Radix; Polygoni Cuspidati Rhizoma et Radix; Rhei Radix et Rhizoma;
free anthraquinones; hepatotoxicity; apoptosis
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il B % (Polygoni Multiflori Radix), FZHL (Polygoni
Cuspidati Rhizoma et Radix), K #% (Rhei Radix et
Rhizoma) A Ilfi R HITH G, S 4k HAE IR IR K sk
Kb Z A SO OHGE , e S S S &
AR SR 7R AT 5 R A T ™, il PRIA I A 55 pe L
ST T BUIFIIRE S S, ShPy s g2 IR n] 3
AR R WU A0 M SR AL S 2 P IR TE 1S 2R, FiT B 4R
W, el S RO A PP 1 ) - 35 Al e T
(IRE R . RERWPEE, FERER. KR, K
By 2 A 50 3R rR 2GS Tl R, BRI S E
BB AR S B B TR], E 0 B R AR MR P n] DUAH B R
AR, PRI R 3 Aol 24 e 1 R e S LA A M R
F9 G 28 1T A ) B 3 b 2 ml e ) TR PR TRl S Pl
il R AR

i g JR RS 5 e N0 SR P e RO (B i ik
(high performance liquid chromatography, HPLC) ",
HepaRG 4 fl A E AL A0, 53125 T2 9 28
HIFAL, ATERAMCINA S 3%, —E SR IF T RESY
A6 B2 AR A S AR A AR S 1, RERIA TR T
ANMLARSC R 1 AR AN A2 9 ACH A, 4 CYP450 K&
UGTIAL 4%, JEARIMIFFT 25 W AT REPERY R4 TR,
ABIEST 32 2 i U 3 e 24K e W) v i s R
L HERE NTE 5 BT 40 0 ) 2 P A FH PR 5 2 e 45 3 Ao
FEG AR E A OC R

1 MEBSFEE®
1.1 ARE5EAF

SEOS FAAT T B (PR AL, S 01106600), KEE
G H R, A5 401004095), FEALGEHHTIT, S
40100446 1)K 7 ¥ B bt [F - (M) IR A IR 5T
ANE], A B 2R T 2R B X R A AR S
YIRIE & . KRS wkql6071004), K # & Ik
(5 wkq16070403) . P25 K H ZE (HIL5 140827), K
R (IL5 140526) . KEET (LS 140219)H M 320U ) 1]
P ar AR PRHCA FRA 7] (% 8 HPLC K B % ity =
98%). F WS ({0 ik 4l) ) [ Fisher 23, WA /K e 8
FHUN G E A A BR A F . RPMI 1640 B3 37 3L A
Gibco A, R4 H Visual Technologies Inc,
JHRAE . £ P 28R —AN(EDTA-Nay) g [ Jb 5T FE
IR AE R A R, WEE(OHral) . B . JoK
Ol AWM. AWE. 48 OB . NaHCO:,
NaCl, KCl. Na,HPO, - 12H,0. KH.PO,% 31t 5 4t 5%
& T T, WEME = (methylthiazolyldiphenyl- tetrazolium
bromide, MTT)Ig H b 50 2 A A Py ARG R A,
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Annexin  V =FITC/PI U< 40 i@ 78 7= 46 57 &5 ) 3 7T
I AR A BRA F
1.2 X8

L RCBARAGEAL, T Waters A 7] ; ME204E/02
SIHTRY, W TR R 28 () A BR A ]
EPOCH fif 5 A% , 4 T 3¢ E AR W5 AL &% A R 2wl
SCIENTZ-10N {2 VR 1AL, W T 7 W8 2 AE MR I
AR A A00-1-1102 =AML, WT D1 e g
IRFEA BRAF]

1.3 ZHBEkk

HepaRG AJFAHANME, W F A R 22 B L A= iy
Pl BE AR
1.4 HEKEY G &

Frim 3Rz iRk R, AP . 26 1IREL
105 ik, A2 h, 4T IERA; 5528
frRaiK, A& 1S h, Z5IEHIE S55 1 IR 2
WA I

it FH R 25 2 e 2 25 R ARV K T 2 B 2 4K
IFe WMEZER, -20 CHIZRL d, -80 CHik1 d, &=
FEHARHE TN TG, PB4, &aT
PRIRAE
1.5 &ikECH
1.5.1 HPLCHiX@AEEIE /- HIFRH LR 5
KEEYIH AR 0.203 9 ¢, RAUKEDH AR 0.203 1 ¢,
KEKEYIFI AR 0204 6 g, SNNFEE2S mL 5 H,
AR 40 min J5, FH BN R BRI E, L
0.45 wmUERLUE, HIFRHE S A .
1.5.2 HPLCHRAEMBBHIE FRIESAREM (2K
R, KEMR., KRR, K. KEEHE), e
B AR A, AR BB 360, 213, 404, 418,
456 pg/mL IIBRIE S o o3 5 IR E SR AR il i T
% 1.0 mLET[F—10 mLEERS, IMHEREEE, B
51, LL045S pwmIEREEUE, SRR A AR ES IR
1.5.3 HPEEWZGRHEIE FRE 1.4 TPAERI 2k
FoKARYIR R, INRPML 1640 584> 35 37 JL 08 A5 15 i 1
h, 73R 6 me/mL /K& EE (K B2 1 vk JiE
WILAZ), 26045 pmiEaRdiE, F£80.22 pm G
PUERN LIRS 2 H o AZS 250, LARPMI 1640 584
B R M B B K SR B, 1R B 1,00 1.5,
2.0, 2.5, 3.0 mgmL(¥ LA 251 K $EW 25 9,
s H.
1.6 HAKREYPHERMIENE

AHFFE R F HPLC 32555 3 Fift o 25 7K 48 4 v 19 45 Ui
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1.6.1 ®IELHE @i%H . CAPCELL AK-CI18(250%
4.6 mm, 5 pm); FishA: HEELA), 0.1%BEER KR
(B); Kl #%: UVAZINES; KIIK: 254 nm; i
. 1 mL/min; BFFEIEFR. 10 why Fil: =i, B
FEVRMAR WL 1.

F1 BEERES

t/min Wi sIAH A% it sl B/%
0 30 70

18 48 52

20 70 30

30 75 25

35 90 10

42 100 0

44 100 0

VA A S WS B: 0.1%BRRKIH.

1.6.2 LKMXRERE HHEARB, LW IRbRIE
MBS K TARM T, SFAMPEES, &5,
0.45 wm BERTUE, &M, HFE10 pL, id 30w
L, DT BRGNS, A e B S B AR R 2 i b
HERNZL
1.6.3 BEE WIHHLHLMIER 10 L, #LEHo6
U, MW TAR, RS I W T AR F 34 (B S AH XA
TR 2 (relative standard deviation, RSD){H.
1.6.4 FEM WM R, FRECE, 20T
HEJF0. 2, 4. 8, 12, 24 h#FEE10 wL, MEH A
SRR, T T HA(E S RSDE
165 ESMW HUa KD K6, #%IE1.5.1
TR T Ik A AR, e AR e, T
S S P E M RSDAE
1.6.6 MNFEEIRZEZEER  FRELC SN & RS2
MR 64y, FRZY0.1 g, J3 NGNS bR b AT
W, FIE LS TR ik A A A . T A
IR AT AN = R s g B9 s i) L S T
K RSD1H.
167 HEEMESENE %MW 151 P ETd
PR SR, BAUHERE 10 L, 0 5E A1 i R
AR, FebRifE IS MRTE T A5 U B R A 5 o
1.7 YHRELESE

HepaRG 4l i 76 7% 10% it 24F 1ML3E , 1% NPT /9
RPMI 1640 557856, F37 C. COMBIIECH 5%
1) F A T HEATH FLRE 7%, OO 8504 K 0 i it i 17
S
1.8 MTTENEHMMEA

TPEBUAL T X804 KA1 HepaRG 40, {8111 0.25%
) TR TR T A I B A AR, P 35 7 N 4 e J32 T
3% 10° 4~ /mLo 4 4 Jd 425 F0 T 96 fLAR , & £L 100

S.
m@“ C%

BT - WE - oEE
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w X

pL, BT CORGFRAE TR TR 24 ho BRI BB,
A K % 5 5N [A) e B2 A 45 b b 250K SR W0 (1.0,
1.5, 2.0, 2.5, 3.0 mg/ml), H4Fi744L, HEFL150
WL (TUSE B0 I 5 45 20 pH B . 15335 TR 3 £F 1E 5 Y [ DA
W), BTHRMAPEIE48 he FEW, MAMTT
TAER (0.5 mg/mL), EFL100 pL, B TFHFFH T
4 h, FEWEEW, BLIMADMSO 150 wL, &4
i, HEEFRACAE 570 nm PK R KRG EE D(570),
THAEA A TS

TG 1%=D(570) ka0a/ D(570)s510aX 100%
1.9  AnnexinV /Pl X% E 4 A =

BRI T A K ) HepaRG 41, {3 0.25%
JCEDTA H SRR fb s A2, o0 P 5 5 5 4
WA 8x10' 4 /mL. FF AR T 6 fLbR, BT
BRI R 24 ho MRS ERR, ARG AR
() o 32 1) 45 Fh i 2 K SR W (1.5 2.0, 2.5mg/mlL),
REAT39L, BL3 mL, BT COEFHF PR3
48 h, WHEEAMEE O, 2 000 v/min, B2
min; H] PBS & ¥ 40 M P K (2 000 t/min, E 0> 2
min); F B G A B INAZE & 22 i 500 pl,
M, A5 wL Annexin V-FITCIRS)G, MAS
pL B TS EE IR 2] s ERAM T, #OLEE 5~15
min; 1 h P 3 240 LA SR I 2 S0 B . AR AN 2
b, X AU A, R SE RS2 43 IE A
TR TG . M TN RIRSEAN A, IR
TN ST | AR R P )
1.10 Sit=EHH

SRR 1SR FH SPSS 19.0 G834 44 3547 [l 171 43
Br, Dhwxs Fon. RIS 1 ST REE T, X
2 NS B0 2 )RR AR 25 5 1 43 B R B R 2 T 22 90 M
(one—way ANOVA),

2 &F B
21 FHEFEER
211 FRAEEEE i A EGEAN e R, DI
B NAR AR, Fr e S R B R A A, 22 o B oA
2, TR RILE 2,
F2 BMLRWTER
415 R/ (ugml) [l 7 7 :

FERWE 2.0~12.0 y=41 752.00+4 198.7  0.999 6
KER 12.5~200.0 y=15 510.06-9 5444  0.999 6
KHE 1.5~48.0 y=35 23206422 977.0  0.999 5
N 22.0~357.0 y=2 134.2x-4 817.4 0.999 9

B H ik 2.0~32.0 y=7 371.3x-2 935.7 0.999 7
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212 BEEER fE S RE R AR PEE
T FRAE Y RSD 43591 9 2.67% 1 1.32% 5  pe At ks &
AR B R Bk 0 T B A RSD 43 51 R 2.73% Fi
295%; KREH IS RER. KEKR. KER., K
1y AR B 2Rk 0 T ARE A9 RSD 43l oA 1.29% |
1.72% . 2.36% . 1.54%%10.66% . Fiif RSD {H 4/ T
3.0%(n=5), FWTHRGEE RIS, fFEEEZ0R,
21.3 FREMER fE P R R MK E P EkE
Tl FR(E A RSD 43910 2.98% 11 2.53% 5 Fekth Kl &
AR B R BBk 0 AR E A RSD 43 51 b 1.20%
097%; KEHFZERER, KEKR., KER, K
T3 K B 2= Pk 04 TET BB Y RSD 43 0l A 2.96%
1.10% . 2.73% . 2.87%H12.68% . Fi15HA RSD{H
BI/NT 3.0%(n=5), FMWIML SIS AE EIRAUE 24 h
ZNFEARTE
214 FEMER fiESrh KB R AKE R PHE
T ARE B RSD 43514 2.819% 11 1.29% 5 FEpt b K&
K ¥ 2 Ok i (A A9 RSD 4 9l R 1.88% AN
1.92%, ; REhZERwE ., R, KiExE., KK
P 1R B 2R Pk 0 T AR(EL Y RSD 43 il R 2.31%
1.42% . 2.91% . 2.71%M 1.67% . Fri% RSD il #/N T
3.0%(n=5), FMZITLWEEM R, 3FLM KR
Py a5 oI & AR .
21.5 (AEEREZR & EARHTINRE R
g2, GERLILFR3, 3FNA AR AR A5 Ui B R A []
WA B4 T 95% ~ 105% 2 6], RSD fE4)/NT 3.0%(n=
5), FENIZITIE R ESCR AT
#3 SHMBHGKRMMERKEERER
ZikH gy B EIRARR PRI % RSD/%

(ENEEE] K 101.30 0.96
K2 ik 102.14 0.69
JERL K#E 102.41 2.11
KIEE H ik 101.63 1.15
K EE- PN E 100.30 2.79
KE R 100.64 1.90
K#E 96.39 1.30
KT 102.02 2.33
N 98.56 2.90

22 [AHL, ER. XEFBEBRESENE

3 24 K B B A 24 v i R B B WL 4, ]
H 1 50229%, Fekih0.545%, KEHN2.593%, %
HR 2K AR S TR R A ] P <
Ferl< ki,
2.3 HZR R KR YI X S S F HepaRG 4R A iE 51
SapAl!

3R P25 KR YIS HepaRG 4 JIAETE R A 5200 UL &I

CARCINOGENESIS, TERATOGENESIS & MUTAGENESIS ‘

Vol.32 No.3 May 2020

R4 SWAPHKRYPHEBERNEE
BTV % KEEDH KPR 2R AR

HFE 5 HFR GR%  RBEE% SRI% BERI%
ORI jcéii%‘? \ 0.143 0229 0.034 0.054
2 KR 0.086 0.020
FEAL 1 K#E “ 0.395 0.545 0.097 0.134
2 KEEE 0.150 0.037

K 1 PEREE 0.083 0.028
2 KR 0.814 0.270
3 R#E 0.115 2.593 0.038 0.861
4 K& 1.496 0.497
5 KEE 0.085 0.028

1, fIE57E2.0, 2.5, 3.0 mg/mL ik T =00
)91 o8 4 B S ) B9 PE T s BRALAE 1.5, 2.0, 2.5, 3.0
mg/mL YR~ R I B EMEIERA; KRBTk e
MM 1.0, 1.5, 2.0, 2.5, 3.0 mg/mL F¥ERMT G
EREIVER, 3R 25K SR N IE AR 4
T 34 B0 A, AR R GRE A AT 1 15 < PR
Fe< K%, BRI 15 ICo(H M 3.17 mg/mL, TEFF&H)E
WEZ AN, BRI B3R i SR 2 0y, 4
#4223, 1.91 mg/mL.

140 -
120 . T .

SSPN
100

80

12/ %

60
40
20

0

g 1.0 15 20 25 30

] B 4 KBV I / (mg/mL)

B KR AR B S X IR LA, #P<0.05, ##P<0.01; JEALKIR
Py AL SR IRALHRE, “P<0.01; KHOKERY# FI R AL 0 IRAL L
., "P<0.01.
E 11 MESD. Et. KEKRYIER HepaRG MH148 h EHIARTE
2.4 HHZHR KR 3K S S FF HepaRG 40 R =
sp=A|

32 IR R KR YR HepaRG 4H M 3 T B 52 i AL
#5, 7615, 2.0, 2.5 mgmLIEE T, 5 ZKIEY
7S OIE BT 40 B8 TR 4 5 (2.52+0.95)% |
(7.23+0.12)% . (23.36+1.91)% , FEHt K324 5N
(15.4742.49% . (52.91x0.37)% . (74.4+0.76)%, K#E/K
W) 5390 M (56.24+3.08)% | (82.36+0.53)% . (85.67+
0.31)%, SXTIRA BT 38(0.04+0.0) %A L, 35
KLY A T N IEE TR T, A T X
S BRI T ) S I RN R B B < PR <R
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®5 MEHL. K. XEIXHepaRG HAETHIR M

W ERANE R BT

I eml) LBl AL A%

X A2 - 99.94+0.01 0.03x0.01  0.01£0.01  0.04+0.01
G 15 96.35+0.58 2.07+0.70  0.4620.25 2.52+0.95
2.0 88.00+0.48 6.25+0.13  0.97+0.03 7.23+0.12
2.5 63.49+2.10 19.42+1.67 3.95£0.24 23.36x1.91
FEAL 1.5 75.51+2.85 12.98+2.09 2.50+0.40 15.47+2.49
2.0 37.2240.43 46.04+0.48 6.87+0.12 52.91+0.37
25 16.30£0.63 68.06+0.81 6.34+0.06 74.40+0.76
K 15 36.78+2.17 51.00£2.97 5.24+0.19 56.24+3.08
2.0 12.85£0.41 74.80+£0.81 7.56x0.36 82.36+0.53
25 9.07+0.12  75.09+1.23 10.58+0.94 85.67+0.31

3 it it

AR 5T K HPLC I 22 T 3 250 15 1% | 1%
Bo. KRB FZWE B B R . REE P, 225K
R, KER. KEH &8, T 3MP2iKiEy
Hh i B BRR A i, R R v i o AR L K R
MRERRE R, HRREFE, RERPE, A4
TR, T EBURA] B 5 R R B R AR s R
fik, BAATE, U BB & HEE e < kl<
KB, AT H A IE & AL 40 HepaRG Hu AT
58T 3R 2K SRRSO 0, AT S R U
TOSERG IR, 3 Rl 2 B Y 0 S A0 R S R e
B RRl< K, Sl B & 2y —3%, $#2R35
2 S TR A S T A B AT — R

ELF 22 IR 2 1 2ok i 5 R T 200 e
YEF . tnFRMTIREH RTINS LB, KEZ W LIAES
NS LO2 AN T, 52 i AR A5 FH R 3 i o U 2
HUYIRE B K BARAS & 245 03 (B SRR A . 15 At
=), FHLAAS [R50 75 24 13 A 3 HL-7702 40 i,
G L A o 2 S O 5 50, A A R 288 A 4
LA RF T, FLE 2 R A s b o i 2 —" BT aox]
5 14 200 6L S 56 e IR ] 1 S WA LA KR L KR
X NIEH A — 2 MBS MTEH, HREZER
VR 2o TR R XIFE IS5 K s E AR T
LO2 4, & B0 — 52 e B 1R K 3R % 102 41 s A 1
WA EENE, BENE WE R T LO2 40 N 1Y ROS /K-, 4
1% caspase—8", TIREIESEXT KR ELE3 NHAOHEE
KER, KERMAED, KHAKHE . KEKRIERN
REAE DE A LA AP IA T, (H R I il LS 2R
JFARREIE T, B AEXT KB ELE 14 dEHHEH 4524
KRB FEFE, AU K o 2 H A 500 T 25
PES RS ERI, Ui R A, (HE
AN AR B TR B AE M P A SE R AR A T L — A F
SRR . TEIEW MR B R AL B LO2 40, 38 i

So
Q@\l\ C]v@

W - BE - RE

TEANMLTE F1 . 4045405 Al CYP450 mRNA ff 3 15 7K
e, BB ZE T N IEH AN — o e
I A B 2 AT LAl 25 S CYPIAT mRNA g F A4
AH LS W 3% Ak, 5 A B PR B0 i 5 5 CYPTAL
mRNA (33K, FSEUBITRBF ", FRATHRE
A HTHIAFE R IN, AT e oK S B i 8 R 2 T 4 o]
FHB A U 2Bl 223817, Rl & L] B 5 i 2
PE5 K FRITAE CYPLA2 B¢ CYP2ET (R TG PEAT ™, Fif
I N JH 440 i o S5 2 g T S B A 3R Al
PR 240 B R PR, M I R o] 7 5 e e o
N PN iR 5P A i ign )i o i S PN L =
3y vl it 5 R T 355024 b e e (POBU VB A
AR, ME S, AL, KEKEDR
JHF 200 B 5 i o R & e AR G, $E R
3l 25 M T B DG T 2 i R o S
B EERAR NS oL, a2 AR I R e 1k B
8, IR B 3R 2 e . RS HET AR LS

S
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