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Effect of Maqian ( Zanthoxylum myriacanthum var. pubescens Huang )
Essential Oil on Oxidative Stress in THP-1 Cells Stimulated by LPS
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Abstract; In this study, the effect of Maqian ( Zanthoxylum myriacanthum var. pubescens Huang) essential oil (MQEO)
on oxidative stress in lipopolysaccharide (LPS)-stimulated THP-1 cells was investigated. Cells were pretreated with ve-
hicle, Dex or different doses of MQEO, and then cultured with LPS for 24 h. The intracellular reactive oxygen species
(ROS) were determined by staining the cells with 2,7 -ichlorofluorescein diacetate ( DCFH-DA) followed by flow cy-
tometry analysis. Cells were stained with Annexin V-FITC/PI and assayed for apoptosis by flow cytometry. NO was deter-
mined by Griess reagent method. Cell lysates were prepared and assayed for the activity of intracellular superoxide dis-
mutase (SOD) by a colorimetric method and the expression of p47 phox (the cytoplasmic subunit of NADPH oxidase )
by western blotting. The results showed that, compared with cells treated with vehicles, cells treated with MQEO exhibited
significantly reduced LPS stimulated ROS and NO production in a concentration-dependent manner. In addition, cells
treated with MQEO showed significantly less LPS-induced decrease in SOD activity as well as the increase of expression
of cytoplasmic subunit of NADPH oxidase (p47 phox). Furthermore, cells treated MQEO exhibited markedly reduced
LPS-stimulated apoptosis. Collectively, these findings suggested that MQEO had the ability to suppress oxidative stress in
LPS-stimulated THP-1 cells and protect cells from apoptosis. MQEO had the potential application for the prevention and
treatment of various diseases related to oxidative stress.

Key words : Maqian essential oil ; THP-1 ;oxidative stress ;apoptosis

WK K [ Zanthoxylum myriacanthum var. pubescens IR HL R 5 B Bk B AT 42 75 S, 76 74 SRR 44 b X 4%
Huang |, X 44 & KM R AEHL, 25 & BHAE R . Iz REERER Z4h, S E Rk A T8
SBRIE b kIR A DL E R A . DURR

Wk H 10120160308 % H 11:2016-04-29 IR S B B JRR R A I ( Magian essential oil,
e 00 - o A2 Be | AR (Y3ZK101B01 ) MQEO) ,GC-MS F1 GC-FID 73#7 S /n H5 A D-Frks

# HIHA/EH Tel :86-018313223296 ; E-mail : zhangping@ xtbg. org. cn

oo R Z RS o WETERIWT AT I Y



834 KIRF=YIBE R 5T K

Vol. 28

AR A PUE AR IR E 5 55 4, DA o 15 B IR
PR RS S HORE R/ Rl SR B a A e .
DR SH A1 3 AL RR R R 18 B A e R A

W5 2 B, AR A Z AR =4, W8 AL O
WP NS A 17 R I S-SRI 2 N R A ik
1 THP-1 20 484k 57 385 157 K T, T LB 485 v
(A 2 R 22 AR5 ¥ e M AR R T 14 L S 1A
T R 7 2R 05 4 7 5 AR RE S|k THP-1
240 0 S A RS I R T, e BN | 3 S R
B Ak 25 22 Pl 9 1) 2% 2B o 9 LR AT THP-1 40 Jfa F
T AN IR 2R KR P 0T T 31X 0% IR 7 AR
PR T — R ME AR B . ABFFE R LPS
Rt THP-1 40 A4S 5 4 A 3358 R RS i o 4 Ak
O 4P B o

1 #R5iH

1.1 ZHpask

N2 A L% 40 i & THP-1 (ATCC Num-
ber: TIB-202"™ ) 41 g iy - v B o B 780 5% 35 ) L i
O B A0 2
1.2 FERFIRLEE

NRZHE(LPS) HiIZEKHN (Dex) 2" 7" - &
AVEE " 2R (DCFH-DA) \PMA . DMSO ( Sigma
23 H]) s RPMI 1640 JIG 4 113 ( Gibeo A H]) 3 /85 %5
R (P/S) (Hyclone 24 &) )5 NO A& il 3L 57 &
( Griess Reagent System ) ( Promega 7\ 7] ) ; &L . fk
YyE ARG (SOD) 1 PR I 10 & (BCA 2 11 ik B2 U
EIRFN & (s KT ) ; FITC Annexin V Apoptosis
Detection Kit 1( BD 2A#]) ;5edi A\ p47 phox Hria 5
KU 4614 40 97 12 10 26 B % TG ( Cel signaling
Technology 7 &) ) 5 S it A\ B-actin $i{ {4 ( Proteintech
AR ECL 63344 £ ( Millipore /A7) . 7890A-
5975C M €53 5t 1% Bk A ( Agilent Technologies,
S ) 5 WA M AL (BD FACSVerse, 2[5 ) ; & # 12
RES.OHL (Eppendorf S810R, 8 [H ) ; £ I RE B b3 A
( Thermo scientific , 32 [H ) ; BEAL il1E & 4t ( Bio-rad , 3£
) o

2 SKWHIE

2.1 BRHSH (MQEO) $RERUR AL 5 MIE

BG5S B P SUAR AN BT & , TR
IKFE M IO T, 46 % ME 43 GC-FID i
GC-MS HAT4Hr .

3% 5% F . 0 3% k. Agilent 19091J-115, HP-5
(5% Phenyl Methyl Siloxan,50 m x0.32 mm x0. 52
pm ) 3 Zea g R 40 B 0 20 43 8 0 A AR T — R L
19153t 22 3 3% 4G I % (MSD) 1 FID A £ . E A
FIYREE 250 C;ibkEE .1 bl /A b 20: 15 0 RE 1
J£77:102. 28 kpa; FJFFFE :50 ~ 100 °C,2 °C/min;
100 °C,20 min; 100 ~250 °C,10 °C/min; FID ( & X
YA AR A I 2% ) Y BE - 250 °C 5 2R = 2 He (=
99.999% ) , ii# ;2. 2 mL/min,

Jii S Ly 2 EL HLFRE T 70 eV MSD
BRI 280 °C 5 58 T IRIR B : 230 °C 5 PUAT
150 C ; FHEVEH :55 ~ 550,

SE TV B MSD b2 T AR 47 43 7
SR U T FBUA — Ak A T A . RSP e A
(14 45 5 S 3 i L i A% R 5 80 5 (NIST 08) i)
i AT He A, 15 B0 12wl SCHR 0 (9 R B2 45 4L
(RIs) #ATXT L AP OR B 84 (RT) RidE ot 5
IEMBEE (n-alkanes Cy-Cyg ) AAH LR B IR ) 3-330 1T
*.

2.2 {HRmiEE

F RPMI 1640 X% 5% 5 [ &% 10% Jig 4~ I 7
(FBS) , & % & (HE# R 45 1000 U/L ] 35 5% 40l .
PRI E T 37 °C,5% CO, ALk Ffa i e 4%
AR IR X ECE K IR 4e i Tk, E it
TS % B DMSO 45 fiff IR K T 2 AN [A] e J&
(v/v,0. 01%0.0. 02%c. 0. 04%c . 0. 05%o . 0. 06%o
0. 08%0) AbFRAR L 24 h J5,0. 06%0 Sz L) - ¥ FiE 1) J§f
SRR 4 AT TR, T 0. 06%0 L4 ¥ B o) 400 it 7%
FITCRENA, ot L B2 S 95 A FH ARG vk ¥ B2 R 0. 01%o0
~0.05%o(v/v) o [EFEHRSE R DMSO HF J5 1 T A
SV X AR
2.3 EMSE(ROS)#

WA F X K THP-1 4ifde 1 x 10° 4~/
mL $Z70 T 24 fLARh, 1 mL BAL, BOE BT XS B2,
LPS + % HI 6 HR2H (7K LPS 4H) , LPS + BAPEXT R 4H
(Dex) DA Kz LPS + 259 kb #4520 3 1 F17. 535
FH'5 wM Dex JAS RV B A R RS T (v/v,0. 01%o
0.02%0.0. 04%0 0. 05%o0) T Ak B4 i 30 min, Z J5
LPS 4 52525 2044 1 pg/mL LPS HIBLA0 /I 3 h,
BN, F DCFH-DA %t {2 30 min J5 | PBS
VEHORSS & MEREL , S Ja R dn it BB T X8 b,
it = 4 M A SRS



Vol. 28 /N 258 JBR ORS00 B S8 75 60 THIP-1 20 L AL R 1 B 835
2.4 —SHR(NO)FERN (v/v,0.01%0.0.02%¢ 0. 04%o 0. 05%o) T &b 3 2 Jfd

WA R K THP-1 403 1 x 10° 4~/
mL B R0 T 24 FLAR T, 1% 5 DI X IR, LPS 2 )
LPS + 25y b BE2H , B4 3 P47, HSEA PMA
KRR dn il 72 h, SRS FHAS [R) AR B A8 RR RS T (v/ v,
0.01%0.0. 02%0.0. 04%0 . 0. 05%0) T &b F 41 i3 30
min, ZJ5 LPS H 5252544 1 wg/mL LPS Hill 3%
gif 24 h, BOUCEE L, #i BR Griess (7] & 4E
VLRI g R NO i
2.5 & SOD #&i

Wi 4b T xR KU THP-1 4% 1 x 10° 4~/
mL 27T 24 fLARrh, 1 mL fgfL, BB B B2,
LPS 2] J¢ LPS + Zj ¥ ab 3R 2, B4 3 A~ F47. 4l
FHAS 5] ve B2 04 JBR K A5 il (v/v, 0. 01%0 ., 0. 02%o
0. 04%0 0. 05%o) FiLAL FEZH s 30 min, Z J5 LPS 415
RN 1 pg/mL LPS JS A 3 h, 25004
Yiif, I PBS Pk 3 WS AR A A, 3% 35 50 9K 2%
AR R A, SRS B DU R . 28 BCA &3
FER MR B, AR e IR E = R R A ) B AL g
(SOD ) J&E PR S ER U A IS SOD 361,
2.6 Western Blot #&il]

W R ECA K16 THP-1 4RI LA 1 x 10° A4S/ L%
Tl T 24 fLEE TR AR, 0 ) FH A [R) R B 1 RR KK Vil

30 min, ZJ5 M 1 weg/mL LPS J3#4 40 1 30 min, 2
WS 20 AL, FH 240 P 28 % 2 oh i ( RTPA B 25 1 41
il 50)) vk b 24 40 M 30 min J5 AR SR, 4 C B
DEREUER T, 28 BCA W 8 VR BE =, b 7K A
AEM 10 min, RF#HATEA EFERIK, EAS
10% SDS-PAGE i H vk (¥ 4 ik 60 V24 30 min,
AYESE 100 V 2 1 h 30 min) , SR J5## 3] PVDF i
F(4C 200 mA ## 2 h) SKI5 & A 5% RIEY)
¥ TBST 44 PVDF i 1 h, 1At A p47 phox
PriA&(1: 1000) 75 ,4 Cid i, TBST Pk 3 K, BHK
15 min, JI AR & A ALY B AR 10 09 F BT e —hi (1
:2000) EIFE 1 h, AR5 ECL W52, &5 e
JE AR 2R G ARG . LA B-actin E NS, 2fE B
TR IR IA K
2.7  HRATHEN

Hi b FXHECE K0T THP-1 4iffd 1 x 10° 4~/
mL 40T 24 LA, 1 mL AL, 3 B B XTI
LPS 20 J2 LPS + 2 b B2, BF4H 3 4~ F47. 40l
JHAS T[] e B %) R XA 9l (v/v, 0. 01%0, 0. 02%o .,
0. 04%0¢ 0. 05%o) FAL R i 30 min, Z J5 LPS 415
I 1 wg/mL LPS JIFCANML 12 h, B0 s
Ui, Ve i PBS YEAi Ml — 5 4% 1 BD /2 w] FITC

F1 MIRZHEHBIREE
Table 1  Composition and contents of Magian essential oil from its fruits

P {-EB A (N PR lace// ERacs o
No. RT RI (cal)® RI (lit)® Compound® Content (% )¢

1 17.831 881 - 1,3-dimethyl-Benzene ( [i] Z 1 %) -

2 22.38 938 939 a-Pinene ( a-JEH) 6.53

3 26.369 992 979 B-Pinene(B-JEN) 3.70

4 27.822 1008 1002 a-Phellandrene ( a-7K fF45) 25.09

5 28.337 1013 1011 3-Carene (3-Ef) 0.55

6 29.601 1024 1026 0 -Cymene ( Z84=1E45) 2.91

7 30.134 1029 1029 D-Limonene ( D-F71% ) 25.34

8 30.248 1030 1029 B-Phellandrene (B-7K 14 ) 20.05

9 30.528 1033 1037 cis-B-Ocimene ( JIfi:-B-% #14) 2.98

10 31.667 1044 1050 trans-B-Ocimene ( [ 2 -B-% #1445 ) 5.91

11 49. 605 1197 1188 a-Terpineol ( o-FA ) 0.46

12 50.315 1208 1201 n-Decanal ( 1F 3£§) 0.73

13 50.572 1214 - Acetic acid octyl ester( ZFRETR) 0.63

H:RICcal) R BRHEBGRI(T) " 25 RUME oAb &Y% : MS, NISTOB i i 404t e F T FURR TR AR LU

Note; RI( cal)® ; Linear retention index; RI(lit)" ; Reference value RI;C;Compound identification ; MS. NISTO8 MS spectrometry database for comparing

similarity.
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Fig. 1  Effect of MQEO on ROS level in THP-1 cells stimulated by LPS
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Note: A : The flow cytometry analysis result; B : Compared with LPS group. * P <0.05.
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Fig.2  Effect of MQEO on NO production in THP-1 cells
stimulated by LPS
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Note : Compared with LPS group. * P <0.05. * * P <0.01.
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Fig. 3 Effect of MQEO on SOD activity in THP-1 cells stim-
ulated by LPS

TE: SARMEAML, * P <0.05," " P<0.01,
Note : Compared with blank group. * P <0.05. * * P <0.01.
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Fig. 4 Effect of MQEO on p47 phox expression of THP-1
cells stimulated by LPS
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Fig. 5  Effect of MQEO on cell apoptosis on THP-1 cells stimulated by LPS
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