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Protective Effect of Coreopsis tinctoria Nutt. Ethanol Extract against

Acrylamide-induced Liver Injury

GAO Juanjuan, L1 Shuang, MA Rui, SHAO Lei, XIE Aidi, WANG Zhen, ZHAO Yi, LI Yuxin, HAN Haixia"
(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: The ethanol extract of Coreopsis tinctoria Nutt. was applied to human hepatocellular carcinoma HepG, cells and mouse liver to
evaluate its protective effect against acrylamide (ACR)-induced injury. Cell survival rate was used to evaluate the protective effect of C. tinctoria
ethanol extract against HepG, cell injury, whereas body weight change, liver function, and liver pathological sections were used to evaluate the
protective effect of C. tinctoria ethanol extract against mouse liver injury. Antioxidant indices were also determined to evaluate the underlying
protective mechanisms. The results indicated that after preincubation with C. tinctoria ethanol extract (2.00 mg/mL), the survival rate of
ACR-injured HepG; cells increased by 12.81%; intracellular reactive oxygen species (ROS) and malondialdehyde (MDA) decreased by 57.67%
and 4.68 nmol/mg, respectively; and superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GSH-Px) levels increased by
4.68, 10.48, and 13.81 U/mg, respectively. The weight gain of mice in the low-dose (0.25 g/kg), medium-dose (0.25 g/kg), and high-dose
(0.25g/kg) groups of C. tinctoria ethanol extract were 2.2~2.5 times that of the ACR group. In the high-dose group (1.0 g/kg), serum alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) decreased by 27.76 and 46.79 U/L, respectively; MDA decreased by 1.86
nmol/mg, whereas SOD and GSH-Px increased by 56.73 and 330.44 U/mg, respectively. Hematoxylin and eosin staining results of liver tissue
showed that the hepatic lobule structure and hepatocyte morphology of mice had improved to varying degrees with low, medium, and high doses
of C. tinctoria ethanol extract, with significant alleviation of the injury to liver tissue. In conclusion, C. tinctoria ethanol extract could prevent the
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ACR-induced injury of HepG; cells and mouse liver tissue, and the underlying mechanism was related to its antioxidant capacity.

Key words: Coreopsis tinctoria Nutt.; acrylamide;HepG, cells; hepatotoxicity; anti-oxidation mechanism
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peroxidase, GSH-Px) A BCA & 1L o7&,
B AR TR T I AR alan A o = 2 A 4
1.2 (k4

SW-CJ-2FD BN S TAE G, i E 75 i

W AIRAT; ZWY-200D BHEIER IR, -
R R VUGS HGE A IR AW ; BIONOON-VAC3 %Y
MR RIRAENL, R AR IR A R AB-31
ROHORS (3 B B, v E ) 2 e Bl A A
AL204-1C BH 7 RF, MR- E 2 MG A IR A 7
Shellab % — S AL B35 IR 4, 56 W A /R W A
xMarkTM ZYFEEFRX, AFARAE T2 A R AR
SF-GL-16A Yl 0L, SRS R 7 A IR
~7]; KQ-250DE AU AR vEde, RIS
R,

1.3 ik

1.3.1 T3 LERB 4| &

TEMAFREN 500 ¢ 554, 140 CH44h. M10L
70% 0, HIIRE 2 h, JI9E, JEEFN 7.5 L 70%
CEERAEPIIR, = IRIEA G LIRS, WARREA
AU TR RIS BRI . S5 ckoriEl s
FHor B S 5N 18.3%
132 FHTEREMT ACR K HepG, a2,
Bt 64tk 4E A



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8
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1324  FH5 LEEEII5T ACR FTE HepG, 41 515

RIS 2 I 52
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B 25 mg/kg ACR+0.5 ghkg T34 LB H5m
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Z5 M (One-way ANOVA), P KH] GraphPad Prism
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2.1.1 REIRE ACR T HepG, tfi ik £y
#h
120

§ 90 *

E 60 | *;Tk_* *okok

z T

7 T

§ 30 i Hokk

O"FHA 0125 0250 5000 10000 20.000
ACR / (mmol/L)

(& 1 ACR Xt HepG. ZBAfI 775 E 2R A2

Fig.1 Effect of ACR on the survival rate of HepG, cell

E: HEGEM, A EFRFE (p<0.05); “*FhE
FREF (p<0.01); “**+h £ FMEFE (p<0.001).
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S R R T A AR A
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0 ?Iléléﬂ 0.125  0.250 5.(|)00 10,|000 20.000
E2 LEERIY) / (mg/mL)
& 2 EFEHZEIXT HepG. HHRATE R X RIFNT
Fig.2 Effect of C. tinctoria ethanol extract on the survival rate of

HepG, cells
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Ab3E 4 h kS, BIRTEAATIE 2L 2] 98.77%, X ACR
Fr e A A 2 I o B R AR YRR (p<0.05),
HEEERREK, 552 AR KR E (1.00
mg/mL) FIERE (2.00 mg/mL) WiZHi#IH &in
B AR E A (p<0.01). ACR ¥ E 24 h, ACR 4
HepG, 4HHIAFIE R IF 2 48.63%, 12536 LIEHEEAY)
WL R B AT G B AR TS S i 4E R E 60.37%
61.43%. 7k F R ACR X HepG, 411
BifE S ACR & FE AN & I (0] 2 IEAH <M, H
ACR X} HepG, 40HE0F & 0~12 h, QA5 R BERT &
N B AR R TTTIZR T F,  ARSEgm 48 A3, 1,175k 0 45
B RHBEE ACR WKL G A0, 40Hi5
W2 brEass, S5 SmER—8. mEH
CEESEHUYIR L A 2 T A M A R B AR
HFEE AN, 40720 LT ACR 4,
AN 10%~15%, R CREFEEWIAT ACR 155
(1) HepG, MMt A —ERI1EH . A KA
WO WA &%) ACR HITEMEA THUER, Thit
SELONIE IR AL A IR T ACR FTEUINE EI
R EEA R EH. SHAEREES, AN
11%~21%P1, AR SCHIS IS 2 2B R b s R A
BN 18.3%, #EnT 26 LRI ACR FrEl HepG,
S R B ORY AR F AT e R 2R AL A A %
Ao, A CHERIRIE, ACR i AL AR AR
Mg ES Y, A SRR 4R AR A i AR R T
LFHWr ACR 5l EMAMIA X, ARed—Poe.
2,14 FALIEAREGM
2.1.4.1 ROS FXIKF

M40 ROS F R B — 2K, AT S8k £
FAROEIG, PRSI, Bk, HER40
MR T A A T R AR A A DU A A
ROS /KPP, ROS I /KR %6474 DCFH-DA

e, SR 3 . HE 3 A, 52 A
tt, ACR Al 5[24ifapy ROS AHXT 7K 2 25 34 i
(p<0.001). 5 ACR 4AHLL, BHPEZ NAC BEFFIK
HepG, 41 ROS AR 7KF (p<0.001), FH5 LIFhH
B EE (1.00 mg/mL) @ik (2.00 mg/mL) It
HEKRFERES (S HepG, ZHMI N ROS AHXS /K- 2 F
1% 57.67% (p<0.01). HEAREEI0T 77 2 B 5 T 1
R ROS HIAE R IENT ACR 55 (BT 5 f I i 4
IR Ve o RPERPOISEG th % B ACR i Caco-2 4
MY ROS “RICHRFESRIIG N, T4 Tt AR,
ROS R EFFK 58%. ASLIR4E RAIEH ACR 2
HP HepG, 4HMI N ROS KEIGIN, 112526 LEEHEHEL
Yyal K> B ACR FE A ROS FAERIFEE,
PR SRR AT Reidid FHIET ACR M ROS
AP TG & 4% HepG, 4 AARA EFH -

200 - it
150 * ** skokk
S =1
v 100+
o)
~
50+
0 7= ééﬂ ACRAH 05 1,'0 210 1.5
T LRI NAC
/ (mg/mL) / (mg/mL)
& 3 EFHZEHREUIRT ACR BB HepG, ZBA515 T~ ROS AE%T7K
S 2:0)=1]

Fig.3 Effect of C. tinctoria ethanol extract on ROS relative levels
in ACR - induced HepG, cell
A BE G, “wAhERFRE (p<0.05), “HHE
FEREFE (p<0.01); WA ZFMREF (p<0.001); HAEAA
Ak, “h £FRF (p<0.05); “**H £ FHIEF (p<0.01);
o h £ BMEE (p<0.001), FFR.

F 1 EFECEHREVINT ACR FiBI HepG, BRIS A HRIFER
Table 1 Protective effects of C. tinctoria ethanol extract on ACR - induced HepG, cell

i HepG, @A 7% %1%
4h 8h 16 h 24h

Taum 99.87+0.58  100.17+0.58  99.97+0.78  100.20+0.36
ACR 28 88.80+5.55"  60.30+4.65™"  53.30£3.29™  48.63+2.44™"
NAC 4 9523+2.10  70.67+4.47°  73.67+1.46"" 6557517

TH CERBYKEL  86.80+5.56  61.53+3.23 60.87+2.15 50.73+2.75
TH ORI FRELL 94204299 68274120  62.93+1.98°  60.37+1.06
TH BB GREL 98.77£1.00°  73.97+1.627  68.63£6.64"  61.43+2.25"

E: HrEaatak, A EFRE (p<0.05), HAHEFRIEFE (p<0.01); “HH HEZFBIEFE (p<0.001); SHA LAAEL, <
AHAEFRFE (p<0.05); “x*hZFEHEFH (p<0.01); “**+ 4 £FMEFE (p<0.001),
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Fig.4 Effect of C. tinctoria ethanol extract on MDA (a), CAT (b),
SOD (c) and GSH-Px (d) levels in ACR — induced HepG, cell

WELREA MDA &8, 2B ENUANR P
PRREE, AT (PP AR S LA 75 7R EE - CAT SOD
A1 GSH-Px & B HIHTEANE, Bk, 800 R
1, AR SRR ARE IR . A 2R

22

Xf ACR FrEl HepG, Uit 54N MDA & &,
CAT. SOD £l GSH-Px & /Jsemm s S 4. fE]
4 0[5, S52A4MEE, ACR fi HepG, 41 MDA
SEEFE BT (p<0.001), CAT. SOD 1 GSH-Px i
F1EEEE (p<0.001). 5 ACR 4L, NAC f15
55 LIRS PR HepG, 40BN MDA &8, 25
CAT. SOD #1 GSH-Px 7KV 255 LEEHE U ik BE
(1.00 mg/mL)+ =R E (2.00 mg/mL) JiH EK g
54 HepG, ZHi2 N MAD Hi 8.38 nmol/mg 415 3.70
nmol/mg (p<0.001), CAT. SOD F1 GSH-Px 3%l
4.73.8.07. 10.64 U/mg F+=5] 9.41. 18.55. 24.45 U/mg
(p<0.001), H % ZEEHEHIA PUFPBEZK - 1) #2000
BRIEREICR. BRI R R A T
RE 2K E. ACR S5 HepG, 4045, @it B
MDA & & Ft 15 SOD, CAT BFE M4 ACR X} HepG,
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