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AL em B Y G ARG R AF DL M s P H ik =8 (triglyceride, TG) 4%, %Mk (glutathione, GSH) . A2
A s (superoxide dismutase, SOD) &9 F R B AR S (total antloxidant capacity, T-AOC) . &R %
B, FRBRIRMHEAREANFE, LA KBRS, P 50% CEERRpAE— EIUE N AMN R R AE
(P<0.05) , BEB (8.813%£1.344%) #=5 %87 (17.938%+0.819%) A& i &, %#%*’J mbdz, #FiF 50% C

B % B4 A6 4% 154K HepG2 @ i M A B 4= TG 15, # &ML GSH. T-AOC 4 &A= SOD & (P<0.05) , EA KA
RAME. 42 ET 4, 50% CEEHRIAD T AP 4] i B2 15 549 HepG2 a8 M7 AR, 34 5% tm i P IR b A B Ak
KRR F, BB, AAAE A, HepG2 28 B, Jig 5 e AR

FE5ZES:RI61 X EAFRIRAD: A XEHS:1002-0306(2024)06—0330—07
DOL: 10.13386/].issn1002-0306.2023050131

Antioxidant Activity of Euphorbia helioscopia Ethanol Extract and Its
Effect on Oleic Acid Induced Fat Accumulation in HepG2 Cells

GAN Luzhen, JIANG Qiong, RAO Zhiwei, ZHANG Congzi, DU Guang, ZHANG Dengzheng”

(Department of Pharmacy, Xianning Central Hospital/The First Affiliated Hospital of Hubei University of Science and
Technology, Xianning 437199, China)

Abstract: In order to investigate the antioxidant effect of the extract of Euphorbia helioscopia in vitro and its effect on lipid
accumulation in HepG2 cells induced by oleic acid. In this study, 25%, 50%, 75% methanol and ethanol were used to
extract the powder by immersion method. The antioxidant activities of the different extracts were assessed, and the levels of
total phenols and total flavonoids were measured. To establish a model of lipid accumulation in HepG2 cells, the cells were
treated with 50% ethanol extract (at concentrations of 20, 40, and 60 pg/mL) for 24 h to observe the formation of lipid
droplets. The triglyceride (TG) content, total glutathione (GSH), superoxide dismutase (SOD) activity, and total antioxidant
capacity (T-AOC) in the cells were determined. The findings demonstrated that all extracts exhibited concentration-
dependent antioxidant activity. Among them, the 50% ethanol extract exhibited the most potent antioxidant effect in a
certain concentration range (P<0.05), with higher levels of total phenols (8.813%=1.344%) and total flavonoids
(17.938%+0.819%) . Compared with the model group, the 50% ethanol extract displayed a concentration-dependent ability
to decrease lipid droplets and TG values in HepG2 cells, while increasing the levels of GSH, T-AOC, and SOD activity.
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Therefore, the 50% ethanol extract showed potential in inhibiting oleic acid-induced fat accumulation in HepG2 cells and

enhancing the endogenous antioxidant capacity of the cells.
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BV 14 18 W5 9% (non-alcoholic fatty liver dis-
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TEAO AR, BRI e I P L H il =18 (TG) Yy
TERDIR, RANBNTAEVE, B A AL IS R AR BT
A SN SR FE TN o« JE T8 AL ITE NAFLD &
Jpa BIL ] g L, TP TAAETIGRY T NAFLD 55k
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A AN M B P EANEUEE TR, HOW B BR ) 10 KRBT AL
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P AR TE P S HONE PRI = (8] AT BEAF AR R 2021
BRI, TR A R BT AE AL TS RS LU 4R
/b, JEHAR X AN AR DT HEAR B A i
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( ATCC) ; Jit 4 1L 7 . DMEM %5 3% & £ =
HyClone 237l 1,1- " 3 5t -2- =4 & 48 (DPPH) |
2,2"-HRAE-XL-3- LFEIR T e bk-6- i iR (ABTS ) &
Alorich 2\ &l ; Foline-phehol  43#r4fi, |- Bio-
sharp/\ &l T 332 &t (BHA) . T FL¥ESLH
Z(BHT). T (Rutin) . 4842 C(Vo) . S REMUZ,
fig (EDTA) S E 4P i Said Rk
B PR Al MTT, 140 O Ykt S2E Sigma 2
Al HIm =R (A110-1-1) . B H L (A006-2-1) |
A ALY AL (A001-3-2) 7% M . B P Ak ik
(A015-2-DiAGR & B AU A TR

HH-4 BUK S H TR R Hen U A IR
3l SB-5200 BUE A POEVERY T EMIRHEY

JRA A BRAN ] Cary 60 FUELANAT DL 0T 38
FE“ZHEE R A R F]; Bio Tek Synergy 2 #1221
HEMEPMY  SEEMAIBIETA TR A H] o
1.2 SLWHE
1.2.1 FEERYWGIE  SRoCEk [22] #1710
1k, ZEFREL 6 107 5.0 g BRI AR AHETIE R, 43
A 100 mL By 25% HHEE . 25% LB 50% HH P
50% W5, 75% HEE . 75% L WEFIE D 30 min, J&
30 °C #E75 30 min, #7300 W, o8, 1ER 80 C
KT, FRASER I, KR w44 25% FREE . 25%
ZIFE, 50% HE, 50% ZIE, 75% F IR 75% L.
1.2.2 DPPH H HEMVERRINE SHESCHL [23],
>k i DPPH 461k 25, 32 B JH 60% & B B 1k
0.015~0.500 mg/mL £, 435I HL 20 pL BRI A
200 uL (4 0.004% DPPH Z. B wH, S EIR A, =5
#R 30 min, LA V. Rutin, BHA . BHT fEBHPEXT
e FHBEEARX T 517 nm AR SERE . L5 DPPH
FI 3R AOTE BRI TR A L (1)

THRRE (%) = (A, - Ay)/A, x 100 A (D

Kb, A, NFFIEESL S DPPH VB & i1 6 3
H; Ay N SFERAEARIY 60% LEE#R S DPPH 1
FHE G
1.2.3  ABTS' [ i ZEAQIEBRFRMGE S HESCHR [24],
¥ 7 mmol/L ABTSVAW 5 2.45 mmol/L it i iR 41
IR, ZEIRHOG 16 ho JAW RSB FIRIB S,
{HVRAMRAE 734 nm AR YGRE R 0.70+0.02. FEHEE
Y 60% L EERLRL— RAVHSEREW, 43 51HL 50 uL
FEWIA 100 pL BIRG W T, ST ENR S, ZEiRfE
30 min, A V. Rutin, BHA . BHT fEFHPEXTIE . T
734 nm AL SCE(E . ABTS' [ R ERRI
FH L= (2):

HERE(%) = (A - Ay)/A, x 100 X (2)

o, A HRFIER S SR -GN )5 W
{H, Ay HEIRFL 60% RS IRARAER Gk
D ER IR
1.2.4 JFE FRE1NE S REOGHR [25], 7E 100 pL
FESRAW I 100 pL Z585F7K 5 25 pL 0.5 mmol/
L FeCl,, 37 Bl F 562 nm 4R MW SEEEMH Ao A
25 pL 2.5 mmoVL FEMF R, 1R 5] J5 2 Ik kE O I i
20 min, FRM I SCEEE Ao LA EDTA Sy PHPEXT AR,
Fe i JEaE ST 3 A =00=0(3):

Fe™ I& JR 8 71(%) = [1—(Apa— A1)/ (Asio— Ay ) 1% 100
X 3
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1.2.5 R2EEE  SHOCGEK [26], B 40 pL A5
W (BRI E IR, JINA 360 pL ZEME/K 5 Fin
A 40 pL #E MB35, 1857, 5 min J5 Il A 400 pL
7% WRIRENIES I, 7 R FHZER/K MR 2 1 mL, F85301R
&, FEIRWEE 90 min, 750 nm M YGREE, DIVEE T
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0.9993 ., A HH IR DIV TR ST B R, A
A 1 mg TR 2w/ e
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8 mg P T hRvESh, FH 60% BRI RISHEA£E] 50 mL
ZE RO I 2 25, SRS O AR Z A 0.16 mg/mL
B T ARERR o A3 EE IO T HRUEWR 0. 0.2, 1.0,
1.8, 2.6, 3.4, 42, 5 mL F 25 mL &M+, InA
1% A9 AICl, ZLBEE W 5 mL, pHS.5 B 5 AR 4 2% vh
# 4 mL, HH 60% ZEEREZASE] 25 mL, TE 200~
400 nm P K B AT 5 AN, T i ok ek K
275 nm AL E WK SGEE, DAXTRE AT C(ug/mL) N
FEARAR, WG A SN BRBEATERE [T, [R5 R
k7 y=0.0347x—0.0068, R?=0.9996 .

1.2.7 #AffilsaR JH& 10% Ja4- 1 ) DMEM B
FRILHEFE HepG2 AHM, I T 37 °C. MRBUIEL 5%
CO, Y7554, %

1.2.8 MTT 525 CKEEEER 50% L EEER B AR
FH DMSO % fi B il B Hk B2 28 10 mg/mL (19 35 i3
50% L EEFREUE W . BUERIRES R 419 HepG2
AL LAFEFL 5x10° R T 96 FLARP, FrgnieA &
E 70% BE R, SR 0. 25, 50, 100, 200, 400,
800. 1600 pg/mL & 50% L EEIRBUALF HepG2
40 24 ho FEFLIIA 20 uL MTT J5, BCE 3546
WEE 4 h )5, SR, LN 150 uL DMSO, #f
¥ 10 min 5053 fE, BEFRAE 490 nm 4RI A H
(Aggg)s FEAZS FAFLIEZE, DA A 490 1B CFEIEFRIT
1.2.9 MRS 'S HepG2 4l i Wiy M FRASE RY (1 £ 57
Koyl BUAE KRS B4 B9 HepG2 41 it LA 45 FL
2x10° 2R T 6 FLER IR, Frdi il K 2 70% fil
AT, KA 0.2 mmol/L il (OA) Hll i HepG2 41
fits 24 h F AR HERUSRICY S ARYE SIS B 1415 B
Bl TR (OA ) | TMER-+HEREE 50% L e E
. . B4 (20.0. 40.0. 60.0 pg/mL), JHIFRFI
B 50% Ot By 1 [E] Bsf 2647, 1 Wi (a] oA
24 h, HrAXFERZHAN 100 uL DMEM 35355, OA 2H
i 50 uL 9/ BR ¥ W& Al SO0 L DMEM 1% 3% 3t , 3l
BR-+H3 FE WL U ZE N 50 pl WiPRAE W I 50 uL &%
PEEEREER B DMEM RE5R3E,

1.2.10 JHZL O Jefa  HUERIRAS R 4FAY HepG2 4l
R LAAEFL 2x10° DR T 6 FLEGFRAR, #2 1.2.9 434
AbER, FFE LVE, PBS Uk 3 K, 10% 1 /K SR [ 2
40 min, PBS ¥k 3 &, ML Ot i = iR YL 4
20 min, PBS ¥t 2 ¥, & FEE e T~ a4 iy
ISR RL R SR =T

1.2.11 TG. GSH. T-AOC & HH1 SOD i Pl &2
A KR ZS BEF19 HepG2 4 DL 4:FL 2x10° 42
BT 6 FLEEIR, $% 1.2.9 4r2HALEE . 353 B75, PBS
e 3 e WRAEARME, vK 12467 30 min, $4 HERT S UL
B 45 9 #:/E 45 BRI 5 TG. GSH. T-AOC & &
SOD{EM:
1.3 B
AT SR ] SPSS22.0 Grit#i4-#E47 4y
T, FE LI EApREZE B R, 240 18] ELECR
FAPR Ty 22550, PHLH ] ELECR ARSI AR AR £ K256 o
P<0.05 TRERAGIHFRE L.
2 HBRE5SH
2.1 FRFEEHREWIN DPPH BRERERIER
WE 1R, 25% B, 25% LEE. 50% FEE .
50% LB, 75% HEEFI 75% WA 2R As i )
TEHREE 0.015~0.500 mg/mL 7L Bl PN, Bt W R Y
Hahn, X DPPH [ i 335 R e Hrigom, b e
0.030~0.500 mg/mL [HYEEIN, 50% L PEELH S mm
(P<0.05),

100 1
S 2 - 25%ZE
w807 —— = 5%
s ] o SO% L
& 609 | P =+ 50% FH it
%ﬂ / T 75%&@%
s 40 — -+ 75%H i
E = T THFIER R
T 204 TR L A ik
= - AT
) + V¢
0 A T

wnen'\o o w) wv

=< = N =)

S =I=T— <)

(=)

WeJE (mg/mL)

Bl 1 PR A R % DPPH H B & AT RRIE PE
Fig.1 DPPH radical scavenging activity of different alcohol
extracts of Euphorbia helioscopia

22 FRTEEHREUIXT ABTS BHRERERIER
WIE 2 7R, 25% FEE. 25% L. 50% F

50% ZLWE. 75% HEEFI 75% WA 4HFR A I U

TEHE 0.010~0.080 mg/mL 17 [l PN, Bl 25 1 35 Y
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Fig.2 ABTS radical scavenging activity of different alcohol
extracts of Euphorbia helioscopia
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Wahn, X+ ABTS' H /1 & 1978 BRiE P iz i g s, Horp
FE 0.010~0.040 mg/mL HIFEEIPY 50% B i BRI
PR (P<0.01), JFFEHREESS 0.080 mg/mL Y, ik F]
e H
2.3 FRAEEHREUIRT Fe' BIIEIR S

anEl 3 fras, 25% H B 25% . 50% H B,
50% ZLIE. 75% FHEEFN 75% ZIEss 4R 32 Bt Bl
TEHE 0.125~2.000 mg/mL AITE [l N, 6635 e R 1Y
WA, X} Fe* Ay iR 5 1 Z Wit 58 . £ 0.063~2.000
mg/mL e EIN, 50% ZBELHFT 50% H B0 IR fE
FTWH S LE 75% WL 75% ZE4H 5 (P<0.001); 7E
e B 0.063. 0.125 mg/mL 5F, 50% 2. Wi ¢H Fil
50% HHEELH iR R HE 0 B S kb 25% FR AN 25% £ 1
ZHER (P<0.001), BEE W RE TS, PULHIA R RE J1A ITiRE
31, IFE 2 mg/mL B EE A R840 100%. 5 L PATiR,
TEASLH R EESEEU T, 50% 2B UL R BE
B . AWFEHGE, PR R S R U A PR
A P, Hoal B2 3R HUY % DPPH 1 ABTS W 5
B bbali L U B 5, 53T I Rl ] RSl it
Uy A R IR TR 5 B bl 2L R B e s L

PRLY, AT 52 322 T SR R Bl 588 8% 4 6 1) R s, 6 Tl
A~ EL
i Hlo
100 -
80
S 60 4 = 25%HIf
M- + 25%C 1
T 40 4 - 50% it
Ec + 50% i
20 4 75% P
- 75%
0 + LR
qqq o - X
gz= °
S

WY (mg/mL)
K3 SR RIRESE R X Fe™ i)id )5 )
Fig.3 Fe’' reducing power of different alcohol extracts of
Euphorbia helioscopia

24 FRAEEREYITH RSN EINS E

Z2 R i RN T S A0S ) B B AR T Y,
A5 38 3o b 4 T v A A5 2H R Iy TR B o
SER I, 50% LB B Ao 1 AR S s ) 5 B A
=, S S PUAEATE AR . AnEl 4 B, IAS
25% HI . 25% 2.1, 50% FH . 50% Z. 1. 75%
FHIETF 75% ZL A4S 2R AR Bss b B v s RS B ]
T, Horb 50% L EEH A S e ST 25%
B 2H | 50% HT B2 Al 25% 2 BE4H (P<0.05), i 5
75% HEELH AN 75% L BELHAH LL, To i 3 rE2E 5 (P=
0.905 1 0.314) . 50% . PEELH [ o 85 il 5 & B 4l 5
T 25% HI B2 . 50% H B 20 F 25% £ BE 4 (P<
0.05), 15 75% HEELH RN 75% L BEELHAH L, JC B 3%
2L 5 (P=0.171 1 0.155) .

A 15+

=4

e
E3 o

oe}

25% 50% 75%
P4 N R B HOCH) v e B L B 5
Fig.4 Contents of total phenol and total flavone in different
alcohol extracts of Euphorbia helioscopia

5 50% B4 L, *FRoR P<0.05,

FEXTF B AR B Y, B 50% LB
By DPPH E H3EH1 ABTS H HEEA0TE RE 5
SR, X Fe? iid i 1A, I H ISR EUYy v 0y Fil
SRR AR, SIS U E ALY . G
PR 50% LB T F—2 5.

2.5 FFR 50% CEFHREWIXT HepG2 4ARmAS AEFI AL
20

MTT K5l HepG2 ZHAELIS SR 1EHE(E] 5), 5251
AR, 100~1600 ng/mL B2 50% Z R4+
Ti4H HepG2 41345 7% P4 B S ARG, ELAT e AR
£ (P<0.001), ICs, {H N 237.486 pg/mL. B4
NI ZAE 15% 6 [l PN 1 B KPR 50% eIy
e 60.0 ng/mL 1E M Je S 56 19 g 7o) s 2, $ie 4%
Lo B e L IR L, B 40, 20 pg/mL FFEE 50%

0.8 1

EE ]
0.6 - o

0.4 1

A490

0.2 1

0.0

0 25 50 I(I)O 200 400 880 1600
50% L FEFE YR 4 (ng/mL)
K5 ARIMREEERER 50% LR BUIXT HepG2 At L4 58
TR
Fig.5 Effects of different concentrations of 50% ethanol extract
of Euphorbia helioscopia on the proliferation activity
of HepG2 cells

T 55 A LR, **#*P<0.001,
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CEHEUYINE N e 225 5 A B Hep G2 guitard . AIK
il
JHR 5 S HepG2 4 HI AR U7 HE RS Y & FH >k VF
2% AN W HE AR T . AT O YL fa i
A5 2H AM A PI NIRRT AT 0 (WG L1 0T, AT (i
SLhRic), 54T REZEAR H, OA 2H 40 M9 Py o il i e
L, UEBH BB i MERSI R e ST i 55 OA AL, BEE
B 50% JPBsEEHUA RO i, HepG2 4RI PNV
THHEFRR BB W/, B — 2 e BEARmE (5] 6),
T VR 2 IR B m] AR HepG2 41 P9 g W5
. GPO-PAP iENMIE 25 R W, T AE4] . OA 4H
e 50% ZEEFREUAK . . = 5fl e 4H HepG2 4 i
TG & 4358 (0.111+£0.015) . (0.286+0.010) .
(0.238+0.004) . (0.207£0.005)F1(0.176+0.010 ) mmol/
g, ZRA G ER L (F=142.125, P<0.001) . 55Xt
NEZH EL3R, OA 2H HepG2 4ififgrh TG & i 3% LTt
(P<0.001); 5 OA #H kg, 50% LEEFEIUAIL. .
= 75 40 HepG2 4 F TG & o34 I 2 BRI (P<
0.001), HAUPEMAGE, S5RUEEH, 133 2 Iy
"] LB HepG2 UM MR PEPLAERRE T, I HEA

Xof i

50 um

I oA
A RTAL
AR %

. ol -
3&5 il W
6 HepG2 JMAEIMAT O Ye£a(400x)
Fig.6  Oil red O staining of HepG2 cells (400x)
P P4 I AN T8 T Tt 370 S B
2.6 FR 50% ZEHREMINT HepG2 LHREPLEMEINE
A= =pal:0pA
Nk 1 o, SXTRELE b, OA ZH HepG2 4HififY
# GSH # T-AOC & & & SOD ik i 35 F Ik (P<

0.001); 55 OA 4 L#E, 50% ZBEHEHUME. b )
2 2H HepG2 4l i # GSH & i (P<0.05) F1 T-AOC
& (P<0.001) B _EFF, SOD 7Pt B 3 EFF(P<
0.001), BLAT e AR

F 1 PEE 50% BRI HepG2 41+ GSH. T-AOC
S SOD V&AM (n=3, X £5)
Effects of Euphorbia helioscopia 50% ethanol extract
on GSH, T-AOC content and SOD activity in
HepG2 cells (n=3, X+s)

Table 1

215 GSH(mg/mL) SOD(kU/g) T-AOC(mmol/g)
X} B 17.424+1.147 52.262+0.432 8.462+0.516
OA#] 6.857£0.672%%%  29.782+0.301%**  4.036+0.269%**
I A 8.387+0.495" 33.425+0.650"" 5.604+0.272"
PRIEAL 10.340£0.489"  36.519+0.507% 6.384+0.180""
FEREA 14.161+0.618"  41.143+1.197 7.713+0.171"*

1 5XF IR AR, T P<0.001; 5OAZ LA, P<0.05, #P<0.001

3 ht54Ee

ABFIESr B 25%. 50%. 75% F4 H ek, £, i
VE RS IR AR A THE R, 30 A My ARG PEAS I
I B HG A ARE T o S5, BXSFPEER R
Y HAPUEARTE M, B R B, AR T
BB, PR 50% BB DPPH
H LA ABTS' H A 3R ATEBRVEH 58, X Fe*' iy
I 8w, AR 50% 2B BT A AL R
AL, RIS S Y B PR REE, A
BIF5EI0 ad A2 A I A% 2 R R e ] i, 25
KR, 50% L FEHE B Sy FLE B R S e R, S
HoEprE iR IEAESE . AU HGE, PRI
ELAPrE AT PRI T T, 1 HL R s By v sy
FILR R 5 b R B v o, I ELH R EC)
X} DPPH 1 ABTS i sRhe 1B 5w, s34 R E,
T HEE P H TR AR, SRy b R AL
A B AN A], A MASIFSE TP AH R RE 1 B R £
PEBEBALAE 75% H LB BB L 75% 2,
BB ) B i T O

AW FE MR 5 S HepG2 4 fifd 2 ~7 g 7 HEAH
KT, I AR 50% 2B BU G iR i
T HepG2 4l I J5 Wi HERL S . 525 A4 A L,
100~1600 pg/mL 75 2H 40 Mg 36 5 vi% -k B S RIS, B
WA . RS 1C, 5 {H, 3 HOCEE R FH A4 57
VR RS AT R . 45 R oR, OA A4
PN R e Y HE AR, S U ME RSS2 2 57 p Ty 5 TR AR
50% Z, PR B mT L Vsl 20 20 A P il v ME AR, REAIG
TG & &, A7 EA BEIS M, LIRS 2 IR B v
LIl HepG2 4 e NARITHERL . #E— 2Dt 98 & 30,
ERE 50% BRI LMERE HepG2 4N GSH
1 T-AOC & & FFHFN SOD vt b Ft, B HBEER
Hirk . S5 ULEA, BRAR R E) T LA 58 HepG2
A P IRED TSR ARRE ST o 3K PT DU PR b e
FHT NAFLD &) P U B SRS . SR, A5
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HERE 4 BRI S MRS S HepG2 AIARARIIHEARAT S - 335 -

B, PR LR LR $E I ] B S MDA-MB-
231 giffe ROS s fE AR, alad LAt i e
PEPH T, I AR RS B TEA N
FEMVE R A BRSPS BT ORISR OC, A Fy T
— BT AR, AR TEARR PRSI — 3R
Al JF ST, IR AT A S Y BT AR AR,
XoF TR J S A T B INER A SIS -

23 FITIR, B T N £ B U A B BT AR
G TE, Hoh L 50% Sl BUHt s ssCR et H.
FLAT LI iR 175 S HepG2 4HRIAR I HERR, If-3%
7R HepG2 M IR MED T ILEE ) .
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