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Protective effect of Olea europaea leaves extract against oxidative
damage in HaCaT cells and its antibacterial activity
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Abstract: To investigate the protective effect of Olea europaea leaves extract against oxidative damage in HaCaT cells and its
antibacterial activity,the myoglobin protective ratio was used to evaluate the extracellular antioxidant capacity of O. europaea
leaves extract against different types of free radicals, the oxidative damage and inflammation model of HaCaT cells was estab-
lished to evaluate the protective effect of the extract against oxidative damage to the cells,and the inhibitory effect of O. euro-
paea leaves extract on the common pathogenic bacteria was further investigated. The results showed that the O. europaea leaves
extract possessed antioxidant effects on hydroxyl radicals, hypochlorite and peroxyl radicals, among which the antioxidant
effects on hydroxyl and peroxyl radicals were better. At the cellular level ,the extract was able to significantly reduce the intra-
cellular free radicals of HaCaT,which could effectively improve the oxidative stress status of HaCaT cells. Meanwhile,0. 156-
0.625 pg/mL of O. europaea leaves extract was effective in reducing IL-6,IL-18 levels in inflammatory cells, and 0. 156-
0.312 pg/mL of the extract was able to reduce TNF-a levels. In addition, O. europaea leaves extract was able to effectively
inhibit Staphylococcus aureus with low sensitivity to Escherichia coli and Pseudomonas aeruginosa. In conclusion, O. europaea
leaves extract has a certain protective effect against oxidative damage in HaCaT cells,and has anti-inflammatory and antibac-
terial activities.
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AP ORI B L) o

Y a5 375 DMEM B R+ 2% i PBS Hank's
Gl TR R IR A (3£ E Thermo Fish-
er N ], 415 43 5 K 2906239 2592066 , 2808889 |
2587131) ; —HIEEAR (2", 7"- 5O B W L R £
(DCFH-DA) (2, 2'-ff§ & — 5% T Mk —#h e #
(AAPH) JLLEF (B H#ML95% ~100% ) (£ [H
Sigma-Aldrich 2 &, #t %5 4> %] & RNBLI502,
118M401V ,WXBD4809V 00131643 ) ; Jidi fi% K & IR Kk
ERE(ELBEHEYARAA, #t 5.
HB411419)
1.2 ((F5E&&

DMI3000 B AYZE ' ] & i il i ( 56 [ Leica 2
F]) ; FlexStation 3 71 22 Iy & 45 i A I T4 3k ( 36 [
Molecular Devices /2] ) ; XS105DU I oy, T3 41 K F
( ¥ Mettler Toledo {84 FR 2] ) ; NU-8500 %Y —
SRR 53748 (32 E NUAIRA 2AH]) .



1586 KIRF=YIBE R 5T K

Vol. 36

1.3 LWHZE
1.3.1 Mk atkdr Zagnl &

i LT AR PR3 S50 Ah D3R ot X AN [] 2 7Y
ROS(fLfd 5 H i3k 23k [ 5 IRERIRE )
MITTE AL TG M. FREBUILLL 2 (% T PBS 2% vl
(8. 10mmol/L Na, HPO, .1.47 mmol/L KH, PO, 273
mmol/L NaCl 26.8 mmol/L KC1) Hfi|£5 0.5 mg/mL
(LT B R

S T R SRR SRR B - B P A AT P
¥ 165 pL PLLLEE AW S L U AT 30wl O
PR RV (0. 02% ) fin ATl FmASCFLAR TR A Je FH
HIOERE (405 nm)

SRR a6 ) A B R B R P A Ak Re T,
140 pL PLLLEE FHHW S pL iR 55 L AAPH ¥
W (50 mmol/L) M ABGFRAFLAR o A2 Bl
ZHTAH AR S A R LR EE 60°C IR
15 min DLy=AE b 58 [t 25, TR A5 D& ' B (405
nm) o

SRR o R B R B R PR A Re T,
165 L JULLTE %R 29. 5 wL iR AE fin A FR X
fLth 2R A RIS, FEE A 200 L Fe-
SO, 7 (10 mmol/L) #1 2 mL H,0, (13 mmol/L) ,
SIBURA T VAaa st 2= 9= I E - SRVA s TN e |
A 5.5 uL B9 Fenton X W IR A9, 318 3 B E R
A, e R A 5 T % B (405 nm) o VEAA &
AL XS IR, I8 ik 4l K AR K RE o X
WA ROS By I AR 4l 7k 10 8: ROS, MRIEA K
(1) PRI RE S WL LR 3 (R, ) &

A, - A,
Al - Az

Ko, A S WLELEE s R RO BE , A, A&
ROS AR B WG RE , 1T A, U Ay [R] Bk 0 AT ROS
AR VR IR AL %6
1.3.2 HaCaT %mfiL3% 5

NIKAEAR SR B 40 H] DMEM 35 780 ( &R 43
$0CH 10% RG4S ) K9 .

1.3.3  MTT 345 4 fo 15 7% 5

4 HaCaT 21 ik 1] TG S2 90 2R B, 6 5% B
JAEEF] 5 x 10* 4~/ mL, FF-HR 5 96 FLAL, 7524 h )5
P R AU I SE IR RE SRS L CO, 5 3548
i, F5 24 hJ5, B 96 FLAREEFL N A R 4F ik i
9 MTT 7 (20 wL,5 mg/mL) 4822 o] CO, K 37
RS 4 by BIREAEWE, A 150 wL 21

R = (1-

) x 100% (1)

2% DMSO % (= 99.7% ) o #£7% 10 min J5 )& 1%
FGMH (570 nm), #2FEAN R (2) 358 40 M 77 3% &
(RZ)O

R, = jf :32 x 100% (2)
Ay A, AL SRR AS O RERVRE fh 4 4
A
1.3.4  #mp i 4 B4 (CAA) #oi)

a2 JE PN BT A Ab S 0 T AR B O AE
HaCaT 4l N PR AL RE F1 o o FHRAR (SO 22 2
{H(EX =538 nm,EM =485 nm) , &L 1 h, 45
5 min W — ¥k DL AR Gl T2, 41 CAA fH
(C)#%(3) 15
J4

i

A J A R ZOCIT LA T A A,
Ferxf AT AR T A,
1.3.5 Ja# ROS ¥l

2 NS BT 18 A s ) T 5 5 0 SR N, R
HAE] 96 LA L (1 x10°4/mL) o 24 h f5, /N0 Hy
Fe L5955 IR FH HBSS T vk 1 Wk LBk IR B 5%
FErrIiiE R T AL A 100 pL 25 A 4
(1 mg/mL) B FIAERFIL , AR ST CO, K FR 46 6
ho SRJ5 Ml HBSS 28 ik i e K BR AR AR A4, Jf:
ML A 100 WL DCFH-DA (20 pmol/L) %25
PREFIS U, AR B A 30 min J5 1 HBSS PE 23R AR08
DS 5 26 (H (EX = 538 nm, EM = 485
nm) ,
1.3.6 XERF&Zagn T

W55 F% 4 1 HaCaTT 41 0 %5 B2 98 55 1 x 10° 4~/
mL, RS4RI TE 24 fLAR b 5256 B AH R AL 43 5]
A EARE R AERR R 500 WL FYEEE 37 2 h, HH I
H A G £ B (lipopolysaccharide, LPS) 500 L ( £
WPE 20 pg/mL) L, 24 h J5 4 BRI 0] & 452
VUL 00 0 A BT W RRE R 1
1.3.7 @AEA

H S TR (B SRR LT, 8 BB A 3K T
RIGHT TR ) HERN BRI K S B ARG 7R 5L (TSB) h, fift
JH25 CHEIR 12 h 15462 ¥, %8 .
1.3.8 il »T 3 B 3 =4 4m 1 69 MIC A= MBC

Fie BRI A AR R I 2 it RSO P BB )
/NF I e B (minimal inhibitory concentration, MIC )

C =100 - x 100 (3)



Vol. 36

YA AT S R HaCaT 240 i S A0 495 1) £ 4P 1 FH B0 1 0 1 1587

Mt /N % 7 e J# ( minimum  bactericidal concentra-
tion, MBC) , W22 4% i AV G O, i SR 45 . MIC
A NS S B e a2 WY 1) e RO R B ) T AR
AU EE . AR5 ¥ MIC ¥k FE B 55 T 5 A <8 95 4>
o R 10 T RORSS e B A ot U A T 3 i B 7
W, MBC 8-l B e iR R At 5 AT 19k
BWE
1.3.9 L=t 32 B 6 7 ) B

TR0 NG B 95 Ak b X 50 U A AN TR 2 (100
L, 1 x10"CFU/mL) , Fpff2F bR 8 15 923 F L 4
ANAFEN AT - 52 B0y 250 L, 37 C i 5%
24 h J5 I %€ 0 % P8 H 48 (inhibitory zone diameter,
1ZD) o HA PR EZR (10 wg/mL) M= BHPEXT I, 0
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£ & .5 104 H.g 44
= =3 M-8
= vg 10 =] =3
2 g 57 Q@ A
e ES 2 a
> = a
= . 0- = o
0_
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Bl HESRERMIAE R R
Fig. 1 Myoglobin protection ratio of O. europaea leaves extract leaves extract
H AR AR B A A I ; CIRERRE AR TR R RZEF B E (P < 0.05), Note:A:Presence of hydroxyl radicals;

B : Presence of peroxyl radicals; C: Presence of hypochlorite ; Different letters indicate significant differences (P < 0.05).
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Fig. 2 Effects of O. europaea leaves extract
on the on the survival rate of HaCaT cells
0 SRR, *P < 0.05,%* P < 0.01, Note;Compared
with control group, *P < 0.05," " P < 0.01.
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BREEST o 151 3B S A [R] e i AEOASE i 412 Hy 00 45 )
PP E AR, 7E HaCaT ff) CAA 70 | A LA [
VAL PR RIS - B 49 2 B LS M P B S A T 1
LR WL Th CAA BT, B — 5 I e JE K
Bk, teoh, B 3C D iAo £ U 5 e i 3t R
PRI 6 h BN I by BE 5205 B2, 405 2R 3% W R
IS U RERS 1 25 PRI ROS JKF-

C ~

A 3000 - +AAPH B go4 C gl

> —& %} Control
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8 ¥ 0312 60 2 60 & -
i 52000- e 0.625 a ™ g
= p: =& -
R g U 404 5 240
K3z w3

g 1000 SW

2 20 3 20

z 2

0- 0- 0- T
0 5 10 15 20 25 30 35 40 45 50 55 60 0.156 0.312 0.625 C?‘Bt'rgl 0.156 0.312 0.625
it /8] Time (min) #¢ i Concentration (ug/mL) = Oi‘&fgc anigesisation (/L)

B3 mEsHRE R R ML E L BE I R XTAE SR ROS HISZIT

Fig. 3

Intracellular antioxidant capacity of O. europaea leaves extract and its effect on cytoplasmic ROS

AN BURARE ST 1B =4 B NPT ERAE s C X HE3E ROS ZOGIREER 2 ; €] B iR FhER/R 2 57 3 (P < 0.05) ;& C
L EXIEAMI2ZERBE, P <0.05,"*P < 0.01, Note:A:Kinetic curve of intracellular antioxidant capacity ;B Cellular antioxidant activity

units 0;C; Effect on cytoplasmic ROS fluorescence intensity ; Different letters in Fig. B indicate significant differences (P < 0.05) ;In Fig.

C, compared with the control group, *P < 0.05,"* P < 0.01.
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R T WSRO -4 JBC X 200 L 4 R B AR
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VR, I3 39000 52 A TC I Ao i 352 BBCH A ) 40
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I 5025 W IR 40 L TNF-ac PR K-, 7 244 4 B2
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B A R DG, SEIBUTE =R AR EETR
HIRE W R TL-6 A7 /K-F H A W B, TL-
6 AT 2 i M\ 266. 42 = 16. 80 pg/mL 4 B[4 &
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MRS T ST TL-18 X7 TCBH .52 1 ,0. 625 ng/

mL JHRSORS R W B 2 AR TL-18 TR 7K
45 SRR IO - 2 O e 08 38 1o JR 4% TNF-o | 1L-
18 1 TL-6 55 A& AE Kl F-7K -, 2K 35 )% HaCaT 41 ifg
IBTAAEAEH
2.5 hESIHRE RSN E1E R

TR - 2 SR XoF 4 0 ) A K T g MIC A
MBC 4351124 0. 022 wg/mL F10.028 wg/mL, %t K[
FFHE Y MIC 1 MBC 435114 0. 120 pg/mL F1 0. 126
g/ mL % 4 2 R B B ) MIC Fn MBC 43 5]
0.100 wg/mL F10. 127 pg/mL( W3 1), BFFE4EH
7 TS B R X 4 €0 A A 3K TR A B A
AR HT, TR AT B R AT 1T 55 A 45 22 B 4 il /=
Ho

22 5 o T =R AR i £
B2 B AN A P UM . 20 15 1) 4 0 R A
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X FEEFE 0156
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S
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IMEBIAHR I XS HaCaT 0B TNF-o IL-18,11-6 & 2 KIS0

Fig. 4 Effects of O. europaea leaves extract on TNF -, IL-18,1L-6 level in HaCaT cells
0 ST RAA, " P < 0.05,"*P < 0.01;5 LPS 4AHIL,*P < 0.05,"P < 0.01, Note:Compared with control group, * P < 0.05,
** P < 0.01;Compared with LPS group,*P < 0.05,"P < 0.01.

BURRE R EMARME BN 9.78 + 0.42 mm,
LR A PR 1 SR AL IS IR AR R 9.9 =
0.38 mm, Fi¢ J8 1 1 B B0 A% () BB0RR B S, 45 SR 36
A 4 00 4 2 33K TR 0T T ARORYS P B I A v R R
(10 < 1ZD < 15 mm) , KIGHT R | il A5 B0 77 %oF

TG PRI 5 B U (5 < 1ZD < 10 mm)
gigy LIREEAL, n] LI ARG - 5 U = Rl SR
Py RA —E BB AR AR R, O HLX G o (3 4
2NRNEHIERRIPAY RV S -3 A

F 1 HESIAHEERME MIC F1 MBC
Table 1 MIC and MBC of O. europaea leaves extract
T Fh MIC MBC
Strain (pg/mL) (pg/mL)
SO ZERE Staphylococcus aureus 0.022 0.028
KIGHFE Escherichia coli 0.120 0.126
GBI TS Pseudomonas aeruginosa 0. 100 0.127

*x2

BRI EER( x + 5, n = 3)

Table 2 The antimicrobial diameters of O. europaea leaves exiract( x * s, n = 3)

I B 4% Antimicrobial diameter( mm)

Ll
Strain

Xf IR ZH

Control

TR S )

0. europaea leaves extract

PN S

Gentamicin

SO AIBRE Staphylococeus aureus -

13.05 + 0.88 20.84 + 0.16
KT Escherichia coli - 9.78 + 0.42 14.41 + 0.42
LR BAMI R Pseudomonas aeruginosa - 9.9 + 0.38 14.94 + 0.39

T =" RN A MEE

Note: “-” means there is no inhibition zone.
3 WiRESRR
EAFZHIFEEHGE Tl SR B R 5T R
feRE Sy, It B A B RIS BT 2 s A RE i, TR
TeBe e 2 S o SR, OG- W AOASE I 382 B et
AFEFRSE A s R AR R R . R,
BT T WLLLEE RS SR A il A -4 B
PIREAS TR B S B 2 ) BT A A 0 P QR TIR AR B
T OREEA MBS A AR o DTk,

HAM ) ROS F R 51t i WLLL 26 A 4544 A2 AL i BE
VPG RIZE T A i LR ERE . XTI TE BBk
FHTPPAG S B2 A0 W0 i 3R 7 2K L R o i 25 42
A IO BT T Y g 4 R R RO
SRS 4 H H SRR AR A ARG R LR A
PRAP R R T IR IRAR B 15 R B WLAL R B AR 3P

ROS ¥ J& 1y 38 Jonn = S50 40 i 801 17 30 B2 ik
AR R Y B N 2 — |, BRI g -3 B S B A Y
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Fig. 5 Inhibition zone ofO. europaea leaves extract against S. aureus,E. coli and P. aeruginosa
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