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T NOS 55 B0 1 29 & il X ox-LDL 5
HAECs it 75 19 P47 41 H

gk, ML, FR, SINAR, Xk, WAEA"T, kF &
(FMEHKRE, TMNAZEFIRRA GG RABFNTEERRE, T 550025)

[(WE] B0 =50 (EOFAZ) X 440 A% % B2 I8 42 1 (ox-LDL) 75 5 i A 3230 bk P9 2 40 i (HAECs ) 45 43 79 £
PHE . J7 3% AR AMEIN K 37 HAECs , EOFAZ (R /E A BE S 40 S 7 41,50 5 R 25 (40 (R I ECM) , B %I 4 (200 mg-L ™" ox-
LDL) ,EOFAZ {5 [ 2 ¥ B 20 (200 mg-L ' ox-LDL + 100 pg-L ™ '"EOFAZ) ,EOFAZ {f% 5 & ¥ &£ 41 (200 mg-L~'ox-LDL + 10 pg-L™'
EOFAZ) , B & VC Ak 2H ( Asp,200 mg-L "' ox-LDL +2.5 x 10 ~* mol-L "' Asp) , = 4 #17% 21 ( Car,200 mg-L ™" ox-LDL +1 x 10 ~° mol-
L' Car) , BTG AT 45 41 ( Atorv,200 mg+L™"ox-LDL +1 x 10 ~* mol-L ™" Atorv) ; — 4 fb & & i (NOS) {55 W 58 43 k9 5 41, 43 51
Fp25 A (T ECM) |, 4 # 21 (200 mg-1. " ox-LDL) ,EOFAZ £ (200 mg-L ™' ox-LDL + 100 wg-L~'EOFAZ) ,NOS ) il %I 21
(200 mg-L " ox-LDL + 100 wmol -L "' L-NAME & 300 pmol-L ' L-NMMA) , EOFAZ it NOS ) #1 %] £ (200 mg-L ' ox-LDL +
100 wg-L "EOFAZ +100 pmol-L'L-NAME 5, 300 pwmol-L~'L-NMMA) , BEME 7 (MTT) 54> 01 40 M 72 1% 38, i b5 {012 & Griess
TR0 35 43 o0 R 0 % 3% 3 W P LR IR AU S (LDH) 36 MR Al — AL A (NO) & = o fb 3k ke DU ;9 2 B — E AL A A& 18 (eNOS) Filif
S-SR G (INOS) TG o ey 98 0 i i 35 Wl 5 0% ) (Real-time PCR) 5] iNOS K& eNOS mRNA KLk, &HR:
LRI L, EOFAZ B 32 & ox-LDL i 2 # 4 i HAECs B 40 i 77 75 % , M & LDH 4P & iNOS 3% F1 (P <0.05,P <0.01),
{23 NO J%z eNOS ({724 (P <0.05, P <0.01) ., Real-time PCR 43 Hr 320 , EOFAZ DL J2 AH 2630 ) 5 B % T 9% iNOS mRNA 33k
JKF(P<0.05,P<0.01), |7 eNOS mRNA 357K (P <0.05), %5t :EOFAZ %} ox-LDL i S 44 i HAECs ELA5 {5
F AR BG5S 5 eNOS FiTiNOS (3 kK- 5.
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Protection Effect of Essential Oil from Alpinia zerumbet Rhizome on ox-LDL-induced
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[ Abstract ] Objective: To investigate the protective effects of essential oil from Alpinia zerumbet rhizome
(EOFAZ) on oxidized low density lipoprotein ( ox-LDL) -induced human aortic endothelial cells ( HAECs)
injury. Method: HAECs were subcultured in vitro, and the experiment on EOFAZ protective effect was randomly
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divided into 7 groups as following: blank control group (serum free ECM) , model group (ox-LDL, 200 mg-L ™" ox-
LDL), EOFAZ high dose group (200 mg-L ™' ox-LDL + 100 wg-L ™' EOFAZ), EOFAZ low dose group (200 mg-
L' ox-LDL + 10 pg-L™" EOFAZ), Aspirin group (200 mg-L ™" ox-LDL +2.5 x 10" mol+L™" Aspirin),
Carvedilol group (200 mg-L ™" ox-LDL + 1 x 10 "°mol-L "' Carvedilol) , and Atorvastatin Calcium group (200 mg-
L ™" ox-LDL + 1 x 10 *mol - L " Atorvastatin Calcium). Experiment on NOS signals was divided into 5 groups as
following: blank control group ( serum free ECM) , model group (ox-LDL, 200 mg-L ™' ox-LDL), EOFAZ group
(200 mg-L™" ox-LDL + 100 pg-L~" EOFAZ), NOS inhibitor group (200 mg+L ™' ox-LDL + 100 wmol - L~
L-NAMEor 300 wmol-L " L-NMMA ), and EOFAZ + NOS inhibitor group (200 mg-L ™' ox-LDL + 100 pg-L~"'
EOFAZ +100 pmol-L ™" L-NAME or 300 pmol-L ™' L-NMMA). 3- (4, 5-Dimethyl-2-thiazolyl) -2, 5-diphenyl-
2-H-tetrazolium bromide ( MTT) method was used to analyze the cell survival ratio; lactate dehydrogenase (LDH)
activity and nitric oxide (NO) content in culture supernatant were determined by enzyme labelling method and
Griess kit method. Endothelial nitric oxide synthase (eNOS) and inducible nitric oxide synthase (iNOS) activities
were determined by chemical methods. Quantitative Real-time polymerase chain reaction ( Real-time PCR) was
used to detect the mRNA expression of iINOS and eNOS. Result; MTT results showed that EOFAZ could
significantly improve the survival rate of ox-LDL-induced injury HAECs, inhibit the increase of LDH and iNOS
activity as compared with the model group (P <0.05, P <0.01), and simultaneously increase the release of NO
and eNOS in medium (P <0.05, P <0.01). Real-time PCR analysis indicated that EOFAZ and related inhibitors
could down-regulate iNOS mRNA expression (P <0.05, P <0.01) and up-regulate eNOS mRNA expression ( P <
0.05). Conclusion;: EOFAZ could protect against HAECs injury induced by ox-LDL, and this mechanism was
associated with regulating eNOS and iNOS expression.

[ Key words | essential oil from Alpinia zerumbet rhizome; oxidized low density lipoprotein; human aortic

endothelial cells; nitric oxide synthase; nitric oxide

O I8 2 49 9% ( cardiovascular disease, CVD)
IBE R C G T4 e T 5 K 2 1, 3l ko oks #F i £k
(atherosclerosis, AS) J& H & A= K& & Y 5 25 4L
Rl o AR 2 I L 2 O L B o AP 9
LR M A0 1M 48 N FZ 48 2 ( vascular endothelial cells,
VECs) 25T AS W LR VECs 45 £ 51
FTAS MR 20 S AR % BE IR 2R 11 (oxidized
low density lipoprotein, ox-LDL) J& 3% % ¢ 13 [ K -+,
Z 57N A DL R AS AR 1Y R AR R R IS
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20 M 1) - e kg AR R NO O H i BRI 5 ad B
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HIT 409 AR 10 22 T 9 i R S rh SR IBOT i 2 1 a1 22
¥ % b (essential oil from Alpinia zerumbet rhizome,
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EOFAZ) , H.FLA5 Bt sh ik o #E 16 Bt 5 L A4k Bt
Wi U 00 LB S R R I S T
T SUIBIF 9% 45 SR 5 W, EOFAZ X JIE £ ( LPS) B ox-
LDL 7 T 1 4 52 40 i 353 05 LA A B 4 0 0 (B
P FIBL] A B A, AR S 56085 56 F NOS-NO [ 5 #
1 EOFAZ X ox-LDL i 5 () HAECs i £ 09 {# ¥ 7
R, ok B 24 #6110 25 19 I R BF 9T 34 8 S0 I K BB
St

1 &

| B R NG S B Qa0 7 S B R S
Science Cell /A #],#t5 11035,

L2 259 Jak 5] ox-LDL (Jb 5% Up 2k A= Wy R 2
AL, 4iE5 20120212) ) s AFLER B A B (LDH) , — %k
R AT (NOS) X7 & (7 a2 A ) T8 4 55 i,
L5435 Oy 20141225,201411) ;3 A NO 57 & (5%
— YR B BR A L S 201502) 5iNOS 11
il 77 L-FpHH RS 2 2 ( L-NMMA , % [§] Abcam 23 ],
5 APNO8104-4-4) ; iNOS i1 i %] L-NAME ( 3% [
Bioworld 2], #IL 2 CJ36131) ;.4 RNA $EGL K &,
W% 5 PCR A & ( H A TaKaRa 24 &), 45 43 514
AK703,AK5301 ) 5 52 i 2¢O o 3 A5 W 5 5K I B
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(Real-time PCR) &7 &, 72 6 44kl ( 3£ [H Bio-Rad 2
", # 543 0k 177-5001,172-5124)
1.3 {¥#%  JB-CJ-1FXS B TAE & (b [ 95
RS TR A A PR H] ) s HFOO A — 45 b ik 3%
FRAR ([ g R AR A BR A H] ) s DML Y
B #AH 22 W 58 (72 [E Leica Microsystems /23 ] ) ;
ELX800 # i Bk #e 92 5 M AL (32 E GE 2 w)) ; XL
celle BU 3 B HE Ik A M 5 B & 4%, Universal Hood 11 Y
Real-time PCR & 41 ( & & Bio-Rad A H]) .
2 Fik
2.1 g fEE SR MRAMER IR ON E B kN oAl i
(HAECGs) , # #5575 HAECs, il A N Kz 48 Jf 5%
FIEJFF 37 C 5% CO, MBMAEEFFE TR, W
HLAE B0 40 W S A ARG 7%, BOGT Z502E K0 40 B H T
2.2 ox-LDL 55y HAECs fit i 2 A X 44 K
WAL R LL 1 x 10° AS/mL 3 5 T K5 72 b B
I PR AN LA K B AR AT 9% 200 mge L7
ox-LDL % & 24 h # 37 ox-LDL i 5 HAECs #i 15
iR
2.3 p#H  EOFAZ Ry AERIWISE 40 7 4, 53 5
M7 VA (T ECM) , AU 2 (200 mg- L~ ox-
LDL) ,EOFAZ 5 B 5 vk i 44 (200 mg-L ™" ox-LDL +
100 pg - L' EOFAZ), EOFAZ fik Jit & ¥ J& 4
(200 mg-L™" ox-LDL + 10 pg+L~" EOFAZ) , i & It
PRZH (200 mg-L ™" ox-LDL +2.5 x 10 ~* mol - L~ i &]
VEAR) , 5 4k 7% 2 (200 mg-L ™" ox-LDL + 1 x 10 ~°
mol - L™ 4 M 3% ) , W 4G 1 b 7T 45 4H (200 mg- L'
ox-LDL + 1 x 10 *mol + L' P45 &M 7T45) . NOS {5
S S A, FA (R ECM) |, B
%40 (200 mg- L' ox-LDL) ,EOFAZ #4{ (200 mg-L "'
ox-LDL + 100 wg - L™' EOFAZ), NOS ) i 3 21
(200 mg-L~" ox-LDL + 100 pmol - ™" L-NAME &f
300 pmol-L ™" L-NMMA ) , EOFAZ fin NOS 41j1 i 7 £
(200 mg - L™" ox-LDL + 100 pg - L™' EOFAZ +
100 pmol-L ™" L-NAME & 300 pmol-L ™" L-NMMA)
2.4 WEWREE (MTT) B HAECs I A7 iR HL
Xof B30 AE K T 20 42 b T 96 L At A % R A, A LK
JEHR 5 HEAT S5 o S IR [R) B o v 3 9 EOFAZ 1§
FHPEZG AL FE 1 h, 48 )5 Jil A 200 mg- L~ "ox-LDL 3t
[ 9EF 24 h, W 1] MTT 32, il 35X 50 2 A6 42 490 nm
PARAE M EWSCRE A, BHERL 6 MEAL, LR ERE
3,

HMLAEIE R = Ay /Ay % 100%

2.5 LDH &M A st T 24 fLtk, & 1%
Fll R Ak B 5k ik B A i R ) 1 T S 4 A
K% FUEW LDH 7K F- 5 88 75 vk i 24 20 Ha, I 7 48
W LDH 7K~F-, 315 LDH %%,
2.6 NO [ NOS /KF-RyAi 4 2 i 2 Fh T 24
FUAR , 45 25 b B S 45 IR NO 3% 3% NOS K I3 F1 45 10
Y R 0 85 7% 35 W NO & & & NOS Jif % .
2.7 Real-time PCR &/ eNOS,iNOS mRNA ik
HAECs #5016 LAk, fr A K 2 90% , & 4 ]
EOFAZ FikbFE 1 h, 4k %% F ox-LDL 4b 3 24 h J5 FE /&
LN, ¥ BEIR £h 22 vl (PBS) T 1% 3 WG , iR 4
RNA 4 B 7] & Ul W1 45 32 BUE. RNA 3 5% 5 & il
cDNA A B3 & i 51 ¥ #5847 PCR [ i, eNOS
(116 bp): I i 5'-GGCATCACCAGGAAGAAGAC-
3", F it 5'-TCGGAGCCATACAGGATTGT-3"; iNOS
(121 bp): I ¥ 5'-AAGCGGAGACCCAAGAGAAG-
3", FiE 5'-TCGCAAAGAGGATGGTGACT-3"; H il
WE-3- MR Bt & B ( GAPDH, 131 bp): b JiF 5'-
CAGGAGGCATTGCTGATGAT-3', F i 5'-GAAGG
CTGGGGCTCATTT-3", iNOS PCR JZ 1 414/ 95 C
iASPE 30 5,95 CARE 5 5,64 °CiB &k 30 s,72 °C i
i1 30 s, {40 X, eNOS PCR J i 5544 95 °C il
A5 30 5,95 CASE 5 5,60 CiR k 30 s,72 °C ZEfif
30 s, ¥R 40 ¥k, LA GAPDH N2, BE e 1% &
48 WG TR AT o
2.8 it bt SR SPSS 110 B k47 48
FF2E 0T, SCIBOIE DL & 2 s Fo%, 4] AR SR
R ZEJ7 230, Lh P<0.05 WESAEST¥E L,
3 £R§
3.1 X} ox-LDL if5 5451 #5 i) HAECs ££ 1% 22 (1) 52 i)
200 mg-L ™" ox-LDL i 3% P40 M A, 4 /5 H AE W
WA AT R, S A A, Z5A B EsIT
(P <0.01) , Bl w] PR BT 6 At 7T 45 R 4k
% LA K EOFAZ fifadr 1 h J5 gt s diff A, 5
AL LA, 2 R WA G E L (P <0.05,P <
0.01), $&/5,EOFAZ B4 = ox-LDL i 5 19 4i il 17
W, WEkIL,
3.2 Xf ox-LDL % & 45 #/i ) HAECs 1 LDH, NO,
eNOS F1 iNOS /K V- Wy 52 ma FH i An {03k 3 57 & 2
ATIE , 525 FA i, A4 LDH A1 iNOS JK 7B
BIE (P <0.05,P<0.01) ,BKIZ NO Fl eNOS /K
VR FEREAR(P <0.01) ; SRR HE, 25 P25
LA N EOFAZ &y K BT & v B2 41 W & [ Ik LDH F0
iNOS/K F , B i F 2 NOF1eNOS K (P <0. 05,
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1 MIT ESHEHEYWIE 200 mg-L ' ox-LDL % 5 HAECs {5
BRI (5 +5,n=6)
Tabble 1 Effect of different drugs on HAECs induced by 200 mg-

L ! ox-LDL in each group(x +s,n=6)

4 51 PR/ gL A FGE R/ %

= H - 0.43 +0. 068 100. 0
iR - 0.313 +0.039" 72.8
i =) T pR 2.5x10°* 0.402 £0. 054" 93.4
BT A2 b 7T 45 1x10°° 0.372 0. 050% 86.5
st 1x10°° 0.391 £0. 042" 91. 1
EOFAZ 100 0.391 0. 025 90.9

10 0.375 £0.038% 87.2

E:SEAA LK) P<0.01; 5HAH LEY P<0.05,”P<
0.01;% F7R B K mol-L~"

P<0.01), 453475, EOFAZ fig ] B F& % ox-LDL
73 HAECs #4519 LDH [ 4h s &=, a2 248 B 453 47 .
K2,

3.3 X ox-LDL i § 1 {4 iy HAECs 1 iNOS L K&
eNOS mRNA FRik/KFR5m 4L ox-LDL i 43
J& ,eNOS mRNA K ik K F i ZREAL (P <0.01),
iNOS mRNA ik /K F B ZH (P <0.01), i
100 pg-L~" EOFAZ 43 31| I ox-LDL i 5 P4 J 41 ity
H1 eNOS mRNA ik 7K I9F 1 3 iNOS mRNA 7K
(P<0.05,P <0.01), 100 wmol - L™'L-NAME 5
300 wmol-L ™" L-NMMA 43 5141l ] eNOS F1 iNOS, &
3 eNOS 1 iNOS mRNA k&ML (P <0.05,P <
0.01), W33.4,

%2 EOFAZ %} HAECs #i 15 LDH,NO,eNOS #1 iNOS /K F R &M (x £s,n=6)
Tabble 2 Effect of EOFAZ on LDH, NO, eNOS and iNOS levels of HAECs injury(x +s,n =6)

28 51 AR/ gL' LDH/U-L"! NO/pmol - 1,7 eNOS/U-mL ™! iNOS/U+mL ™!
2 - 33.18 £9. 67 185.92 +21.13 6.97 £0. 65 3.67 +0.55
L7 - 67.51 £9. 687 133.83 £7.33% 4.06 +0.96% 5.41+1.31"
] ) E RS 2.5x107* 47.32 +9.28% 167. 58 + 14. 36" 5.95 +0. 60% 3.74 £0.43%
] HE 4% il 7T 45 1x10°° 41.54 =11.03% 159.25 +13. 08% 5.84 +0.92% 4.08 £0.25
4 %) 1x10°° 49.91 +10. 38 142.58 +21.92 5.61 =0.47% 3.54 +0.37Y
EOFAZ 100 43.85 +7.89% 175. 92 +20. 38% 5.94 +1.12% 3.47 0. 42%
10 49.05 9. 00 170. 08 +17. 02% 5.44 +0. 63" 3.77 £0.92

TS5 ALY P <0.05,2 P <0.01; SRR L P <0.05,9 P <0.01;% FRAMH mol- L7,

%3 EOFAZ 3} ox-LDL #% S:#i {5 i) HAECs t1 eNOS mRNA 5%
KERIFME (x £5,n=6)
Tabble 3 Effect of EOFAZ on eNOS mRNA expression of HAECs

injury(x +s,n=6)

41531 SR E /gL eNOS/GAPDH
25 - 1
) - 0.452 +0.050"
EOFAZ 100 0.706 0. 087%
L-NAME® 100 0.526 +0.072"%

EOFAZ + L-NAME® 100 + 100 0.520 £0. 060"
FE:5EAHAREYP<0.0l; SEBAHKE P <0055
EOFAZ A H Y P <0.05 ;) F R )y wmol - L™,

%4 EOFAZ 3t ox-LDL % S#i15# HAECs f iNOS mRNA % i%
IKEREMm(x£s,n=6)
Tabble 4 Effect of EOFAZ on iNOS mRNA expression of HAECs

injury(x +s,n=6)

21 5 R g L) iNOS/GAPDH
EgE| - 1
A - 1.589 0. 095"
EOFAZ 100 1. 133 £0. 169%
L-NMMA® 300 1.482 0. 127

EOFAZ + L-NMMA® 100 + 300 1.469 +0.141%
FE: S AR P <001 SHMAH LK P<0.05,7P<
0.01;Y FK/REAAHN pmol - L7,
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T Bl Ik ok A R A 2 LR T B A B R AL . i A
B A (VEC) 48405 Bt 28 F AS 9B A . 1 VEC
BGiE L2 Zd, ox-LDL & L E [ e A 7, 5
5T VEC 45 L) B AS J 48 1 Ak & R f
I, FF R ox-LDL i 9 (9 VEC W5 B A + 4> & 5
Yo ASE R M HAEC Jy #F 58 X 4, ox-LDL
(200 mg-L~") # 57 N J2 41 f A 5 46 445 55 A . MITT
SCHGZE R R W] EOFAZ vy AR TT 6 v B K 45 PR 24 2
MAE R F HAECs X 40 fil T2, BlAR b s 3% 42 v
ox-LDL fE i) HAECs {75 %, LDH J& 4il g 461 14 1
PR Z — AR SE % ] LDH AN IR & A I T K
F¢ LG Wt LDH i 4hJw it , 45 R & W, B ox-LDL 2
LDH Zh s i 3534 I Ak, JH Ay 25 20 AR X T8 8 20 A
AN TR RE BE AR . LA 45 JIEW] T EOFAZ X ox-LDL
P55 HAEC it 05 A (R 1EH .

NOS-NO 38 [ 7€ 98 45 P Bz 240 M A A7 D) 6 Jr Tl i
HETMEM . NO J& P Bz 40 i 7= 25 (1 i %5 5 &7 5k
P, A &F i I 45 | B A I B0 %) VSMC 3 5
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L/ 256 B 45 7 22 TR B A AR B . IE A

T 0L T, A8 &7 ot B 7 Al 4 IR 22 B DR g
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B BR B K, 7R NIRRT L-Arg i b AR AR

NO'™ | NOS f1#% nNOS, eNOS Fl iNOS, nNOS F

BAFAE T2 U ML, eNOS Sk 2 5 240 i N 1 Dy fig
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1 INOS 74 1 NO 4 7F 41 B 42 R 15 5 1 7= A=, ffi 41

48 R T B ; Tl i eNOS #74E 19 NO BEfE T3 A

AR T B, 3000 66 BT 3 1 3R 5K, AW A S

DAL B2 24 1 280 B /0N Al 1% 2R RTSF- i L 400 M 1 34

B, SCER AL K W EOFAZ, 4% Fh BH 1 25 4 L) K

NOS il /) 647 T B J5 , BEBH 3% % eNOS-INOS Z

(] B AN S A4 10457 P9 NO B R Tl sl 20 4t

#1155 . Real-time PCR 70 #745 B o, 525 M 1

i, ox-LDL &b Bl J5 eNOS mRNA & 2 Jg /b, iNOS

mRNA i Z1 % . 4278 ox-LDL S50 7 P i 40 g

eNOS 5 iNOS W & & i 2k ffif . EOFAZ fig i 2 41

#il ox-LDL i 5 ) eNOS mRNA [ />, iNOS mRNA

3G N, BT 4ERE T A NOS R 48 i o7 A, £k

P10 IS P B AR A A
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