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Research progress on effect of essential oils on cardiovascular diseases
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Abstract: Cardiovascular diseases are a group of disorders of heart and blood vessels, and include hypertension, hyperlipidemia,
thromboembolism, coronary artery disease and heart failure. Cardiovascular diseases are a serious threat to human health and a leading
cause of mortality worldwide. The key to a healthy cardiovascular system is the prevention of illness. Essential oils and some of
components are able to significantly promote the cardiovascular system and can lead to vasorelaxation, hypotension, prevention and
improvement of atherosclerosis, anti-platelet aggregation and anti-arrhythmia. Essential oils are beneficial to the cardiovascular system,
but more evidence from clinical trials is necessary to confirm these results in humans.
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D NER RAE - 7% 8 A A 74% (1) 78 i O
S B E B SN PFRERE, BRMERT LA
BEALG o LA A 1) AR R0

BIE 0 s AR I DA I o0 0 N-Til 2L -
F&% % F i (N-nitro-L-arginine methyl ester, L-NAME)
FIES g A=V N RN e g T S VAN
RO TOUR A M v I K SR A P AR U, AR A0 K
W5 T MY 5K F 2 T BEARE K e 51 &
TR v A] 5]k T K BRI A DG P SR I I
JEAI AN 021, R A R &Pk P
JiK RO 2R 04, - FE-2- 2R3k 2503, el
B P T FBUOSERS T TS Y v AT E
FERT IR MUE P L5 ) I 5 K P2 AR AR I R

FEARS NS 5G HFEARG il ] &7 5k B 4 1Y) 5 4 3
k¥ o Gnii il 2 Alpinia zerumbet (Pers.) Burtt. et
Smith A5 . BT & 8L Trachyspermum ammi
Sprague H HIOTAIAR BEAH OGP 1 7 A R B H R
% (phenylephrine, PHE) I KCI 531 ¢ %
TP Bz 3 K BB A B KA e 4, B e T B B
FIAREFASAE DY, 2R L-NAME A0
EP K I E /R e,
1.2 AR MEETSKIME

W —JE R L T I E B =, 2t
FETN B AT A B IS 5K 77 A — %A (nitric oxide,
NO) MIFTHIARAEMAEEF R EIREIEN . YK
T M EET TR DI RE W] BE-5 A R MO I A2 6 0%, TN
F L-FEZTR/NO @A e P i A ). i 9T
N1 EZE) Ocimum gratissimum LA, FH IR
HESH Pogostemon elsholtzioides Benth. "%} P J7 58
B B R RERIER, HAERNLS AT 52
BT NO KEfISRE LI . i H Allium macrostemon
Bunge A% il Je He £ B — HUE IREEXT PHE (A
e 568 B AR SR S Ik AU 46 A #F Ik E L, 7E 2 BR
M R E AT R B, AT KA A H T I P

Ve EEE s Sk ET KIEE R T A AR — AL
A& (nitric oxide synthase, NOS) BEER{LAT NO
5T i AL 5] N,
1.3 PEER$SESFiBE

T AAS b 8 5K L 9 P E AN T A B i
A AT e B B T AL e e 1] 9% TR A 3
EME KM . SCEE Artemisia campestris LAGH
AR LA 7 KA AL 2 AR P B ARAS R, &7 5K A
TELBRN B G R AAAE s (HA5 30 18 BE S 75 AL 2R fe
IS5 T IXAMER, S I & sk 40| L A4 ey
FEEFEIENIR/ M Ca® -ATP BZR A 1081,
Cymbopogon winterianus Jowitt ¥ iv 275 K55 =AH
RAEAR I AT OB, ZAEH A2 L-NAME 15|k
KA HIFN, AHLERTFE S e b o i
A ARV, X EH 3 2Rt P 2
FHIE A N0, 1,8-12 i 2 72 Pk IR BHE ) T A%
Eucalyptus globules Labill. [\ F=ZL5 5, # BT LA
MG B 5 N, BT IR B AR, PRI E SRR,
LT PR AR A SR A & T i B I K R R W 4
JE, FHETURE T FrEU I RS E A KT R,
1.4 HIHI M E KK F¥FWE (angiotensin-1
converting enzyme, ACE)

] ACE J&PER IR IT M MU ) 72—, BT
7R Piper guineense Schumach. & Thonn ¥ H %518
YIRS I R2-2BLEA ) ACE 75K L& IAE H , IX AT g
IR LG AT IR IME . TP S R R . 7%
BRI & R BT S ACE S5 6%
MR, HARSS A HEN—-31.4 kI/mol®,

2 HulAERmMIER

O JULBE B & — b 7™ 2 1Ko LB, AR I/ 7
FEVER JORHE . 90 3R WO 388 B 0 i 75 1) 2
DRI 2R AN A BRI A B 1T 2 PR . FE FRREVEIHIE], &
FH 2 0 B AR % 5 B BRI SR SORE O o
WURESE S, #AEE 2 3 E A4S (tumor necrosis factor-
o, TNF-a). ¥AAEKKET-p MEGMHN =
(interleukin, IL) 7£ P [ & Fh 20 i R -~ FRRETECRT 3 B
ONATE. AT AF4eih. 07135, JEREE
X UIE R, fe 2 5 300 I F A9 24, $6 1L 22K 25
¥ T & Syringa pinnatifolia Hemsl. var.
alashanensis Ma et S. Q. Zhou #5735 4 'S R
% (isoproterenol, ISO). EARBNMKLEFL 1T B KR
CVEESE LK HaOn 52K RO LA AT T TR
PFHEH
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HAE Lavandula angustifolia Mill ¥y m] 18 i
I RAEFCURESE, WTEARER, T A Ol
TRAPYERPY . 2238 Curcuma longa LA AT FEAIGHR M1/
FHHEVE R BRUBEZRY 7 0o B R I TR RRURIT P 2 A L 75 )
RIE, TR T B-1k 52 A4 18] &5 B 55
-1 MERIE, b 1 REARS A R 48 L 26 271
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O LRI BA L RNETTEH « & O IR
15 AT e H e WOE 22 24 s Ak B I/ 40
HME 5 U TN B B B/ K2R NOS {5 5l
PRI R PP TEMAPUR T AEA S b, K
WU =P V- RERACOLEAFIR . HrEm)
YEH, X 1SO FF B ClUEESEH g 5« LA T
S AR S A A B3 I R R4 EH
3 IEhBKREERE AL IE R
3.1 iEMmAs

BN ITKASFEAE A A2 — Pzl ik A R L] e AR 22
(I SOREVESRT, 558 RO A R D RE R iS4
Ko RNRIMUAE 2 T BRI BEIRIE . O IS P 5
ARUPRE (B B (1) B LR 2 o s T I A A i DAL 1) I T
A, MR TR AL v I B B A e =
Pk YR I s ] A vy = T v VR A 2 s A o
i, BN O IUE SR, Rl 2 s Ko 1)
—ANEE GRS R B, BB, E RSO T
ML PSSR T RE,  FLAE IS B N AR RT3 B2
UiRe, SEUN R, B, FHZERIR 62,

Y KE W A A . BB Cirrus
aurantifolia (Christm.) Swingle F&l Kz Allium
sativum LAEM VEZ Allium cepa LA KL
Rosmarinus officinalis Linn. ¥yl n] UL FFAI 55 A5 I 5E
KR IMIE S AHEEE (total cholesterol, TC). —FiH
i Ctriacylglycerol, TG)- k% B fig 8 A AHE BT (low
density lipoprotein cholesterin, LDL-C) 7K*F, M1
B AT AR T 7 2 B SR A BB T B 33-341 . G AT 58
PR YA b P B o B EERS) . Bk R AR P30
ML RE B F FEC I TC. TG JIRWTER. LDL-
C 7K MIB Bk ok A AL 5 5L
3.2 RESHNPKHIEREL

B DK A I B A A P L/ A0 28 R 4 i ] 55 % 1Y
FHAEH SRR . AE4E FIANE S — P P B SERE 1%
s, DA R DhReRsEnG . RYE4IMISSE . REA
LR AT SONHRFAIE A B 4040 R0 D BE RS 4 A

BN KR FEREAL T B R, B8 A R A
5T R I SRE AR BT ERIS. FAZ AR 52 4
VA 2 20 B 0 2 A A R T S 10 5 B L 8 A
Fo (EJOREZRME T, T A P R 20 B e e 1
2 i R B 23 () RIS BG A0, AATT H84 0 B 40 L G A

TLRT Schisandra chinensis (Turcz.) Baill f&iH
A B E AR 9 WERIL, I
TNF-a i3 AN EZ KB VLA HASMCs iE4%,
PR HBA A R Pk A IS B . FE B ik
SRR R, B AE S KR AL BE I T
B P AR FE R EEEH . 2 Origanum
vulgare LASTH R APIRIEN, EEMIREERES
(oxidized low-density lipoprotein, ox-LDL) iGN
SE THP-1 SRz 48 e & K F TNF-a. IL-18 1
IL-6 & kb, FLRVERF IL-10 & B e, w54
Rl R S Y A N L R N AWk p AN
EWEACAL (b o 11t Py Y P <9 e S M £ 73411 )
5N AR, B s R e 1, ) B ik
SR R o
33 SHURHSEBKRFEREL

LDL EACAE S IR R b i 2R
HEHA 2RISR T A PR %,
B ERRAE IS TE R T, BRI R TR
TRAAM, X696 K 40 B AE 3G n i 8 P B T R DT = 07
A B AR o W F0 R AT A T S Iy -4
Ja v DA Ricthiskgg LDL AL, LS Artemisia
princeps Pamp ¥ T 54 3 &2 PUEA A, 7T
T I 9D S A S T AT ke S ST I T A,
Al eIt LDL S ALFN F R B R 2k (ow
density lipoprotein receptor, LDLR) T HA T80 ik 5
FEREALAE FHI . TR, L 22K oo I I
KEMBN KA FEREA AT CCEAE ], X ox-LDL 531
NIBEE KN R 4m i N =Bk P e 20 B 1 0 A Bz
HHRYPIEH, W ox-LDL S0 T T U 4i i
fafpes-4ol, mriE I 1R E A B . 1 R
P A0 23 It H RO S B s, BN IDE H AR
S S (97 R 33 3 == L = R A Gl 1 )
R R R s A A T A AR,
AAERmPPrEAMLrERE: 7TLLAE LDL FURL %
LDLR [SEFIJW7, 550 B —Fh E 2 i e
UL RRE R EY), RS NOS (1
T NO =4, IR/ 8 Bl 1 2k o /b /i 41
PRF R, AT S N B DR, BHE B kS
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WA TR B ok 1 B [, AL sl v R
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Jo W FE SRS A BB T A s L
W MR SZ AR B KA 140 mg Frag Rl g (&
B HEMREAER) 90d 25, [MiEEE R KF
A RCR R,

oW OE R TR BB W B A & R
(hydroxymethylglutaryl-CoA synthase, HMGCR) /&
A A PREAG RE [T T ) S B il VR P KN B RE
M fLEL ] P 5 S PR B A 25 8 ) e IR e AR I vt
HMGCR A B S 410 1] {2 PR 14448.52-530 - i a1 fIEL ]
BB . WFFLR Lippia alba (Miller) N.E. Brown
i HMGCR, F#(K HMGCR & H/KF, FEIH
[ B A, A TG [ B BR AN AR 5 5, b
G TR ) DR /N AR RS20 2 I e A PR AR /) B H I
HMGCR & H/K-F IR EPE, B0 40 E
I 5 BT ST

1o S AL I A 3G B ) 0 32 7 -0 (peroxisome
proliferator-activated receptor-a, PPAR-0) s& —Fif%
WA, P 5 R BTG AN JOREAH O 1 2R B 54
PPAR -0 38328 5 0 L ] B ARG 1) 22 A R, LB Ak
B BEfE BTEMRIS. IRy ANZEE AR, Bl e
1 EL [ B AR 2SS 0 SRR 9% 5 i) PPAR-o0 TR 25 iR
HMGCR FIZEIA, BT (2 I e A= 5 S JH
X K o RRCAEOE R -, IR BAAE
BRI SSIE R Ik . B0 Bon 22 sk v v
] P P s T e et M e, BRUERY 68 7t v M I
REAEF, FIRE/ZEIL YT PPAR-o. i X 21k o %5
T I [ A A M S A 5% ) R DR SR B A 671,

LDLR 725 & H 2 A F R BILE A, /1%
MR S ORL A A AR P AR I AR S
LDLR /3] LDL i&kRA2 RENEAF LDL-C 7K
M EER R, TEBNIKRAERE AL B AR 8,
W F s R ARSIl AR It g 4 Y 5 0 B3 LDLR A
KB3), FMEELIG SR [ 9iY LDL FARACE AR &
152 mRNA ffJFIEB,

B A B I P b R T T A
B 1 Csterol regulatory element-binding protein ,
SREBP) #EFFH, X2 R RES & Fe s K 70
SREBP-1 1l SREBP-2 Je [llF/&A2 &%, 44 i i

FHEEAL AL IR /K P fIKH , SREBP-1 1 SREBP-2 4
s ATREE KR F. SREBP-1a #il SREBP-1c &
SRERE R PEIR & AR /KA S A S R 155
S, SREBP2 Z5H[E RS AEH ) . BT8R
ISR RGP 404 SREBP-1c. SREBP-2 [15R1A
DA S EL ] e P S R il 1 R 2 1R KPS0,
4 i/ MREREER

1107 | R Y 9B A D W = Nl R =
i LE B R AE RS B2 Ha, & i/
BOREES SRR MARTE L, I B2 25 il PRI 19
DRl o ISR A A SR A BT AE LA T TR AG I
AR PR AR F EE, thah, WY /MR R4
& TR 7 2% L ANYA T (o I P2 0 1 3 L S 2 — (601,

T YRS B A i M CR A . s Bt
MARTEAEH . W RREEF Foeniculum vulgare
MILLAF I B 3 B o3 Tl A MO 30 A B K Vil L2056
A VERE . RIFEH IR (adenosine 5'-
diphosphate, ADP) FIfiLf£ 3 Az 52443555 U46619
R MR EAMHEIER, SRR EIRRE
UNDTTES AN TSR EA IR E5i 0 % SEANIIR EVAD AT B

TR b P 2 B s R S i s R Bt
MR EAE FHO3 . AR i 2 FEAKE I 1) 3= 2 A
FnE R G2 —, HAPUILIMCREMP IR
FRAEF o R R38R i /NSRS AL RS A 1)
IRANY 7 Sl Vvt = o N E SN A I V2 K/ o DA 11 RN T8
LR (platelet-activating factor, PAF) 3Z4R45 4
B S AR R X RS T v PR35 e R 55 il
BAH K, JAPRERE & RA R LR
THFA B R A0 I NSCR SRR ST PR A
/R . BRI AR B AR TR BRI T 5K I
ERER, FIReSHHfiez Ay 324 K10,
5 UL ERKEER

VRS 2 H O JIE MR IS B AR A SR ) — A
AL, RSN FEEFER L —. DR RI
JalkrE A R AL RBERS R E A . LR
FILHA A A SRS RS BN AT . H AT AR I
TE DA I s S0 & i JE RELOT R AEREIC8), A
I EEOOHAT F O 2 R, PRI N Ca?*
B E . BRI (Jo~ L AR (lea) FFH 465
T 90% A FIBNAE HLAL I R AT PR ™ B0 2
WIURARSE HES K ACIZ SR I 72A, b
2 3 Ca B HF M 1O LA™ A2 15 A0 AR
OEEANLGETT, TR BREAE T R IO R,
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{EAN R B3 B e A6 1 51 R A R PR AL 5 AR A 168690,
6 IERFAR

AT DA T SR I 05 A7 ik i 4 BE
P 18 S FH 7 AT B AR o T 925 P XURSE, HEL A
TR T D5 | RS R AS A 203 2 38 I AN A Sk 28 7%
gD, P AR R EH AR K2 Cananga
odorata (Lam.) Hook. f. & Thomson. %24 Helichrysum
italicum (Roth) G. Don. 5% Origanum majorana
L.AFFEE Citrus limon (L.) Burm. f.55K5 8 5 F >k
oy B R ARG ey I O, e BRSO b Ak, A
B M E R Cedrus deodara (Roxb. ex D. Don) G.
Don it HH- I 2i4 54, ISR G AT FE
fROZ, Uik &7 5K R ANPEI AR ZE02], — I i A
PG R RoR IR LA Rosmarinus officinalis L¥S
THO6S TR A ML s S5 A T v L s A O e B
H A A O ARV i & 73

O JBEFEAMY 25 B S A ) L, 6 2> 3 A&
JE57 s PIAR. BEARFEAS . REAR TPUEE o3 s,
N K2 Pelargonium graveolens L'Hér K v 1) 75 7
T IERT O L3S BERE I 378 s A RN O SR 5 %
RAEEE . e vy BRI 0 = AN AR IR A AR ARAE U4,
TR EE SRR BT R], yERT . R
IR TTF/EE B 19T - &G INGR# ) 1T
% O T EFHE A TSR RE R, B

SN KU (RO I SO o 56 T4 B AR R
BRI A B, R AR SRS A &kl Citrus
paradisi Macfad F RIS, W] D6 3h &+
A58 3 R o Hs T 1RO ML R 8 SRS
7 REMAR

MATE N 9 25 FAE A LG & 2 BE e 4, %)
MNEREFETE N, RIR X T & e & st
B0, AERS I AE O L 2R 48 1) 22 A M 7 T ik
ZHZ TGS B R RKGEST Mentha
longifolia L. subsp. capensis (Thunb.) Briq.f#&# 125~
500 pL/kg A5t K Bl 2120 M AR L A sl 19 20 A
IR R G I AR, X TSR FERR R
JEEFE . Nats Ca?'. ClI's K\ WLEFAIPRER TG BH 252
Wi, AN 2 P BB AT, s ARl R 2,374 Ak
VR AR E AU, AT 2 PR I
e, )\ AT A Hlicium verum Hook. f.. R 5 5%
Mpyristica fragrans Houtt. F1 22 L Piper nigrum L.
o TR E 23 AL apoE /N RN B2 4 i
AL BE R T T AUIA 59.8%, FEXSNAK KR AELL o
HIEEEOE p75 A E FEE 2 (p75 neurotrophin
receptor, p75NTR) I IL-8, {RHEBEHLA L ABE L
L R T8

FE IR Tl R L s 2 %o 0 M 58 22 B RO FH 40 3] DL
®1. 2.

x1 EYEHOMEREHER

Table 1 Effects of essential oils on cardiovascular system

ELYES FERSY SE A 1ER] Sk
SEIES 1,845 K (27.81% ) F1 4-TEE(57.35%)  L-NAME S8 MR MR AR PHE. FRJIE; &FikEAshik 7.9,20
KCl 75 S TsAi () B3 1A i 3 3l
e N el A G E G LN
5,6-dehydrokawain (19.4%). 7,8-dihydro- ISO - HIA S OWUEFTARAY PP 25
5,6-dehydrokawain (8.3%). 4-if i B¥
(92%)
B-7K A (16.388%)+ B-Iihii (15.056%)  EaCTE A4 % ox-LDL SN 4l 45
1,8-HgH 2 (10.956% ) # (10.120% )+ PTG
o-JRM (9.275%)+
ox-LDL F SIS M B Amfats (R e, STRiER 48
s
TEZY THEB (43.70%) 1L8-FHE (32.70%) WAL REIR MR KR PHE. PEARILE: #75Kzhik 10

RATHFR (410%). B T4
(4.00%) B-JEM (3.02%)

CaCla 5 TSR ) K B
HaEZhR
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ickrES FERS GRS e SCHR
Aniba rosaeodora TR (87.7%) o-FAMAE (3.1%). WK EMATIMARENS CLF BE. WigL%, Fkshlk 12
(Rosewood) var. FHE (12%) Y& FIHMTCR; PHE ST
amazonica Ducke emivfuNESalfiea
BRI HAK (461%). —FKFEH PHE.KCl i IO Bk Y &75kahiik. PHIRERZY) 14
(8.6%) o-BEWEHNEE (5.7%) HE7F  BUEKHE: XUMKEMZVIMIRR AR KRGS, 47
U (6.3%) HE CFEIKE. LR
B F sk FHRAEW (38.1%) y-Hi i (333%). PHE. KCLiFSFHTAERIB AN SFkBikaiik 16
FREACE (23.1%) EFIRE
A THIEER (3493%). “HEETR PHE B FHOBUGEB ARSI FakiEhik 17
(11.64% ) 23,56- 1Y F 3k mb e 3F REUMHIKA B AHHEE
(7.32%)+ 1,3-ZWEke (7.18%)
jrtifs R R EE (10.19% ) B-#HEE PHE. KCLESITURGRI AN &FokFailk, kL 20458 18
(4.05%) XAEk (3.83%). 8-t EBIHGH SN AT AR
FABE (3.67%)+ B-kkE (2.82%). WG B MCRSE: i
AATTIE (230%). salvial-4(14)- E=KiA
en-1-one (2.51%)
Cymbopogon winterianus  FWEE (40.06%). FHHEE TURREMZ MR E RS C-4F FIEMRIAIE: 75k 19
(2744%). FFEE (1045%) YAt FPAMIRR; PHE '3 KBk
WA ¥ R R kR
Seseli pallasii Besser o-JRN (48.2%) BMATTE (43%~ PHE ST B Ik R BE) &5k 330k, #H] ACE 23
44%), HHHED (29%~4.1%) F7 ik
B (33%~3.8%) AL A
(31%) B-IEM (2.9%~4.6%)
A CRTTIERR. JMRE, 18-t R, KRRUCTEIRZIIKATIE S LI Busie, fik. Mkl 24
WACHRE, CIRMAEERG., Wi A T PSRl
Ii-B-2 il BT 1-
PAIMIR-A-BE o-RATHEE. FTERA
ZIRTHERE (36.2%)~ T5HRRTE (33.4% ). LA DGR, U46619. HZJRA ADP HIHII/IMRREE; Mk 62
18- & (5.8%) CEREARHR:  FFMM MRS BNEEST i Ema R
(3.0%) gl dn: REAE E AR
ETiofsteaiiniers il
WEITH o- FEAABE (19.9% ) -4k 2= 9 B KR DRAIKATR S AL S Ok, FishE. BiEl 26
(18.5%)+ WU (4.5%). p-HAAE B HO IO SO, Sui/ MRS/
(437%) il a-HEH (3.29%) TR
ZH FrEE o-Z . B-EE R EARIE A B PUEfRMAERIER: WAE 56
PRI /NS AR
EIhhERENG
KRB ERSKATRE LG WD OSSRl 27
AL THP-1 5 A P34k AR S0 R AR

EAhy926 JLEfoRMsinl
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% FER SRR 1ER] ik
[ B (4235%), y-FAIE (15.44%).  RfRTARIER AR LML, FEMIK LDL K- 33
B-IEM (12.57%)+ o-JRME (3.12%) &
TRRSHE (2.2%) ARG (2.12%)
kT — KPR IR TNF- S RI0E 39
TR
L) SOUKER (4521%) H B&D ox-LDL #iii# THP-1 HEZAiiEY (R F T TNF-a. IL-18 1 40
(24.10%) FHE (7.99%) IL-6 GHURD, RET
IL-10 fRI7= A8
3= 18- ¥ & (201%) . KA AT MM HepG2 4if AR HEL 2 e 44
(163%) 1478/ (12.6%). B
(7.5%) &M (7.5%)
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Table 2 Effects of chemical constituents of essential oils on cardiovascular system

Ay LR fEH ik
B L-NAME 3 KR ILE; PHE BRI I EZIIKE  BERRREER R O3, P8Ik Wi EmErkis: 8
Frk BBk
R R AR BT Bt S S LT A B CARLOIRESE, frdt, HiHT: 28
A-mEIGEE TR BRI R R W s 9
THmH XM EAPZ BT BAERL KCLE SRR R B A &7k B iahiik 10,80
AR IESR; PHE. CaClas WIMEREIE S TSR K
B B B ER
1228 AARMERIUERR: PHE BRIOTIAECRIEZKA K, Big0%R. frkemaik 11
Zh IEFMERR: S EME VISR NS BE, WB0E; sk 13
C-AT4EfE 5 RBARAL PHE 3 4RI K RO R I
Zile2N
HA I TEH KR PHE TR B 2R BN IR PEICRRIILIE: AP sketkalik 15
18-#M & PHE. KCI SR BMA i K R B A E 3R #F PHE S8l ki 20
Jet TR MR IR R R PR AR R A 21
oA 1SO 3R B D UBESEAR A SRLCHLRY . HLRAER 29
iR ISO 5 ¥R B N UREAE R A FRILCALGRY 30
Ayt NIH # R TC A1 TG ACFUAR IR . SRR 35
MRRIRI A R
PREIEEE  FEIRVE R S IR K R B TC. TG. UFRSIRIIR, PERENRIGEREREILIES 36
TP e TRMRFRRUR T B BT TG. TC. LDL-C AATAE TG 1 37
B-HFAE FIllRMETR ApoE 7~ C5TBL/6 /MY R M A SIRUKT . BLEGR R AR T4 8 41
BEIKHREEREIL ., HSEPTH R M
MEEM  THP-1 5 AN 400 EAhy926 Hag 7 iR e B AR 5 A B A P 26 4
Ho R TEGT4EAER D3 BRIERTE A X RANNKEREAE  SMHIBEIY 49
PeAiR

FATE  MMGELRE T B, ADP AEEDURIRIA I 4] PAF 5 SAM/IMICREE, ) R AR AL 60
WRGERG: RRIS S0 AR ML AR

£ e Wistar KBGO KB EACCHIH WD I Icar, RIEG KAEATR R I A 67
i FRBREAC O FEBREAEH 1A SO R Y D Tear, FERCHERF IR AR [B] 68
Ayt KR CSTBL/GT /MR ENAM: HEREHFEFOMRE WD Lars PSS KR (Jo)+ FERTE KM 69
A (o)~ ATV KRR (li)s BEIROVEER R AR IR
REANHE  REEEERRIE CSTBLG6 /MR ik EMRA I E RN R RN, BRIE TC A 81
TG 7K
8 %HiE O MG BIR IR 25 . R 2R 7Y

o LR 28 290 I FR) B PR 2 A2 X R T A O LS R e AR T B L T REVE FE AL, (EX
KB K2 B ARG i S o e wb i 6B R4 K ZHON RSN L. IUA HIIE R AR
ERGMRSER, ReRFkIE . FRILE. SUoll  JE BT AR TAEYR A 57 7%, X ik
BRI TB AN SRR REAL . PUMCREERL ORI EAT R BIG T, BRI R A B BT
LA AR o BRI, ENTATREBONIIHIA/BGETT RS DURAE O RG 2T mirEE . Fit,



- 7676 « F8 B 2021F 128 #5288 $248  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24
BT SR Sk — S E RS T s AR [12] de Siqueira R J, Rodrigues K M, da Silva M T, et al.

TAROIE RS, R I G =

O
FBAR FIAHAEH ¥ ENRAEAZTE

BRGNS .

SE 3

(1]

(2]

(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

Suroowan S, Mahomoodally F. Common phyto-remedies
used against cardiovascular diseases and their potential to
induce adverse events in cardiovascular patients [J]. Clin
Phytoscience, 2015, 1(1): 1-13.

Saljoughian S, Roohinejad S, Bekhit A E A, et al. The
effects of food essential oils on cardiovascular diseases: A
review [J]. Crit Rev Food Sci Nutr, 2018, 58(10): 1688-
1705.

HA, AR, R, S5 MR AR R T2
WEFCER [7]. F24, 2020, 51(15): 4032-4041.

BRER, ARE, SHISE, . RIS Z WA EAEH
SHUEIRIRT S (7], TPEEZY, 2019, 50(22): 5584-
5590.

#G, BN, B, S YRS BN U FE
FHERE [J]. EEZY, 2021, 52(5): 1492-1500.

Walsh M E, Reis D, Jones T. Integrating complementary
Use
hypertension management [J]. J Vasc Nurs, 2011, 29(2):
87-88.

da Cunha G H, de Moraes M O, Fechine F V, et al.

Vasorelaxant and antihypertensive effects of methanolic

and alternative medicine: of essential oils in

fraction of the essential oil of Alpinia zerumbet [J]. Vascul
Pharmacol, 2013, 58(5/6): 337-345.

Aydin Y, Kutlay O, Ari S, et al. Hypotensive effects of
carvacrol on the blood pressure of normotensive rats [J].
Planta Med, 2007, 73(13): 1365-1371.

Lahlou S, Interaminense L F, Leal-Cardoso J H, et al.
Antihypertensive effects of the essential oil of Alpinia
zerumbet and its main constituent, terpinen-4-ol, in
DOCA-salt hypertensive conscious rats [J]. Fundam Clin
Pharmacol, 2003, 17(3): 323-330.

Interaminense L F, Juca D M, Magalhdes P J, et al.
Pharmacological evidence of calcium-channel blockade by
essential oil of Ocimum gratissimum and its main
constituent, eugenol, in isolated aortic rings from DOCA-
salt hypertensive rats [J]. Fundam Clin Pharmacol, 2007,
21(5): 497-506.

Interaminense L D F L, de Siqueira R J B, Xavier F E, et
al. Cardiovascular effects of 1-nitro-2-phenylethane, the
main constituent of the essential oil of Aniba canelilla, in
spontaneously hypertensive rats [J]. Fundam Clin
Pharmacol, 2011, 25(6): 661-669.

[13]

[14]

[15]

(16]

[17]

[18]

[19]

[20]

[21]

[22]

Linalool-rich rosewood oil induces vago-vagal bradycardic
and depressor reflex in rats [J]. Phytother Res, 2014, 28(1):
42-48.

de Siqueira R J, Macedo F I, Interaminense Lde F, et al. 1-
Nitro-2-phenylethane, the main constituent of the essential
oil of Aniba canelilla, elicits a vago-vagal bradycardiac
and depressor reflex in normotensive rats [J]. Eur J
Pharmacol, 2010, 638(1/2/3): 90-98.

Shiva Kumar A, Jeyaprakash K, Chellappan D R, et al.
Vasorelaxant and cardiovascular properties of the essential
oil of Pogostemon elsholtzioides [J). J Ethnopharmacol,
2017, 199: 86-90.

Bastos J F A, Moreira [ J A, Ribeiro TP, ez al. Hypotensive
and vasorelaxant effects of citronellol, a monoterpene
alcohol, in rats [J]. Basic Clin Pharmacol Toxicol, 2010,
106(4): 331-337.

Sargazi Zadeh G, Panahi N. Endothelium-independent
vasorelaxant activity of Trachyspermum ammi essential oil
on rat aorta [J]. Clin Exp Hypertens, 2017, 39(2): 133-138.
Han C, Qi J, Gao S, et al. Vasodilation effect of volatile oil
from Allium macrostemon Bunge are mediated by
PKA/NO pathway and its constituent dimethyl disulfide in
isolated rat pulmonary arterials [J]. Fitoterapia,2017, 120:
52-57.

Dib I, Fauconnier M L, Sindic M, et al. Chemical
composition, vasorelaxant, antioxidant and antiplatelet
effects of essential oil of Artemisia campestris L. from
Oriental Morocco [J]. BMC Complementary Altern Med,
2017, 17(1): 1-15.

de Menezes I A C, Moreira { J A, de Paula J W A, et al.
Cardiovascular  effects induced by Cymbopogon
winterianus essential oil in rats: Involvement of calcium
channels and vagal pathway [J]. J Pharm Pharmacol,
2010, 62(2): 215-221.

Pinto N V, Assreuy A M, Coelho-de-Souza A N, et al.
of the

essential oil from aerial parts of Alpinia zerumbet and its

Endothelium-dependent vasorelaxant effects
main constituent 1, 8-cineole in rats [J]. Phytomedicine,
2009, 16(12): 1151-1155.

Moon H K, Kang P, Lee H S, et al. Effects of 1,8-cineole
on hypertension induced by chronic exposure to nicotine
in rats [J]. J Pharm Pharmacol, 2014, 66(5): 688-693.
Oboh G, Ademosun A O, Odubanjo O V, et al.
Antioxidative properties and inhibition of key enzymes
relevant to type-2 diabetes and hypertension by essential
oils from black pepper [J]. Adv Pharmacol Sci, 2013,2013:
926047.



¢EH 2021128 $52% B 248 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

* 7677 »

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

(33]

Suruci¢ R, Kundakovi¢ T, Laku$i¢ B, et al. Variations in
chemical composition, vasorelaxant and angiotensin I-
converting enzyme inhibitory activities of essential oil
from aerial parts of Seseli pallasii besser (Apiaceae) [J].
Chem Biodivers, 2017, 14(5): e1600407.

Souri F, Rakhshan K, Erfani S, et al. Natural lavender oil
(Lavandula angustifolia) exerts cardioprotective effects
against myocardial infarction by targeting inflammation
and oxidative stress [J]. Inflammopharmacology, 2019,
27(4): 799-807.

Paulino E T, Barros Ferreira A K, da Silva J C G, et al.
Cardioprotective effects induced by hydroalcoholic extract
of leaves of Alpinia zerumbet on myocardial infarction in
rats [J]. J Ethnopharmacol, 2019, 242: 112037.

Yan Y, O W, Zhao X J, et al. Effect of essential oil of
Syringa pinnatifolia Hemsl. var. alashanensis on ischemia
of myocardium, hypoxia and platelet aggregation [J]. J
Ethnopharmacol, 2010, 131(2): 248-255.

Manhas A, Khanna V, Prakash P, et al. Curcuma oil reduces
endothelial cell-mediated inflammation in postmyocardial
ischemia/reperfusion in rats [J]. J Cardiovasc Pharmacol,
2014, 64(3): 228-236.

Chen Y, Ba L, Huang W, et al. Role of carvacrol in
cardioprotection against myocardial ischemia/reperfusion
injury in rats through activation of MAPK/ERK and
AKt/ENOS signaling pathways [J]. Eur J Pharmacol,
2017, 796: 90-100.

Zhang B, Wang H, Yang Z, et al. Protective effect of alpha-
pinene  against isoproterenol-induced  myocardial
infarction through NF-«kB signaling pathway [J]. Hum Exp
Toxicol, 2020, 39(12): 1596-1606.

Meeran M F N, Azimullah S, Al Ahbabi M M, et al.
Nootkatone, a dietary fragrant bioactive compound,
attenuates  dyslipidemia and intramyocardial lipid
accumulation and favorably alters lipid metabolism in a rat
model of myocardial injury: An in vivo and in vitro study
[J]. Molecules, 2020, 25(23): 5656.

Miao J, Zang X, Cui X, et al. Autophagy, hyperlipidemia,
and atherosclerosis [J]. Adv Exp Med Biol, 2020, 1207:
237-264.

Eissa F A, Choudhry H, Abdulaal W H, et al. Possible
hypocholesterolemic effect of ginger and rosemary oils in
rats [J]. Afr J Tradit Complement Altern Med, 2017, 14(4):
188-200.

Lin L Y, Chuang C H, Chen H C, et al. Lime (Citrus
aurantifolia (Christm.) Swingle) essential oils: Volatile
compounds, antioxidant capacity, and hypolipidemic effect

[J]. Foods, 2019, 8(9): 398.

[34]

[35]

(36]

(37]

[38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

Yang C, Li L, Yang L, et al. Anti-obesity and
Hypolipidemic effects of garlic oil and onion oil in rats fed
a high-fat diet [J]. Nutr Metab, 2018, 15: 43.

Galle M, Kladniew B R, Castro M A, et al. Modulation by
geraniol of gene expression involved in lipid metabolism
leading to a reduction of serum-cholesterol and triglyceride
levels [J]. Phytomedicine, 2015, 22(7/8): 696-704.
Ayyasamy R, Leelavinothan P. Myrtenal alleviates
hyperglycaemia, hyperlipidaemia and improves pancreatic
insulin level in STZ-induced diabetic rats [J]. Pharm Biol,
2016, 54(11): 2521-2527.

Cheng M C, Ker Y B, Yu T H, et al. Chemical synthesis of
9(Z2)-octadecenamide and its hypolipidemic effect: A
bioactive agent found in the essential oil of mountain
celery seeds [J]. J Agric Food Chem, 2010, 58(3): 1502-
1508.

Kim H W, Shi H, Winkler M A, ef al. Perivascular adipose
tissue and vascular perturbation/atherosclerosis [J].
Arterioscler Thromb Vasc Biol, 2020, 40(11): 2569-2576.
Jeong J W, Kim J W, Ku S K, et al. Essential oils purified
from Schisandrae semen inhibits tumor necrosis factor-o-
induced matrix metalloproteinase-9 activation and
migration of human aortic smooth muscle cells [J]. BMC
Complement Altern Med, 2015, 15: 7.

Ocana-Fuentes A, Arranz-Gutiérrez E, Sefiorans F J, et al.
Supercritical fluid extraction of oregano (Origanum
vulgare) essentials oils: Anti-inflammatory properties
based on cytokine response on THP-1 macrophages [J].
Food Chem Toxicol, 2010, 48(6): 1568-1575.

Liu M, Chen X T, Ma J, et al. B-Elemene attenuates
atherosclerosis in apolipoprotein E-deficient mice via
restoring NO levels and alleviating oxidative stress [J].
Biomed Pharmacother, 2017, 95: 1789-1798.

Lian K C, Chuang J J, Hsieh C W, et al. Dual mechanisms
of NF-kappaB inhibition in carnosol-treated endothelial
cells [J]. Toxicol App! Pharmacol, 2010, 245(1): 21-35.
GraBBmann J, Schneider D, Weiser D, et al. Antioxidative
effects of lemon oil and its components on copper induced
oxidation of low density lipoprotein [J]. Arzneimittelforschung,
2011, 51(10): 799-805.

Chung M J, Kang A Y, Park S O, et al. The effect of
essential oils of dietary wormwood (Artemisia princeps),
with and without added vitamin E, on oxidative stress and
some genes involved in cholesterol metabolism [J]. Food
Chem Toxicol, 2007, 45(8): 1400-1409.

ChenY, Li D, Xu Y N, et al. Essential oils from Fructus A.
zerumbet protect human aortic endothelial cells from

apoptosis induced by ox-LDL in vitro [J]. Evid Based



« 7678 »

¢EH 2021128 $52% B 248 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

[46]

[47]

(48]

[49]

(50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Complementary Altern Med, 2014, 2014: 1-9.

Shen X C, Tao L, Li W K, et al. Evidence-based
antioxidant activity of the essential oil from Fructus A.
zerumbet on cultured human umbilical vein endothelial
cells’ injury induced by ox-LDL [J]. BMC Complementary
Altern Med, 2012, 12(1): 1-10.

Naderi G A, Asgary S, Ani M, et al. Effect of some volatile
oils on the affinity of intact and oxidized low-density
lipoproteins for adrenal cell surface receptors [J]. Mol Cell
Biochem, 2004, 267(1/2): 59-66.

Ahmad S, Beg Z H. Elucidation of mechanisms of actions
of thymoquinone-enriched methanolic and volatile oil
extracts from Nigella sativa against cardiovascular risk
parameters in experimental hyperlipidemia [J].
Health Dis, 2013, 12: 86.

Lu J X, Guo C, Ou W S, et al. Citronellal prevents
endothelial dysfunction and atherosclerosis in rats [J]. J
Cell Biochem, 2019, 120(3): 3790-3800.

Elson C E, Underbakke G L, Hanson P, et al. Impact of
lemongrass oil, an essential oil, on serum cholesterol [J].
Lipids, 1989, 24(8): 677-679.

Liao P, Wang H, Hemmerlin A, et al. Past achievements,

Lipids

current status and future perspectives of studies on 3-
hydroxy-3-methylglutaryl-CoA synthase (HMGS) in the
mevalonate (MVA) pathway [J]. Plant Cell Rep, 2014,
33(7): 1005-1022.

Montero-Villegas S, Polo M, Galle M, et al. Inhibition of
mevalonate pathway and synthesis of the storage lipids in
human liver-derived and non-liver cell lines by Lippia alba
essential oils [J]. Lipids, 2017, 52(1): 37-49.

Kim J H, Lee H J, Jeong S J, et al. Essential oil of Pinus
koraiensis leaves exerts antihyperlipidemic effects via up-
regulation of low-density lipoprotein receptor and
inhibition of acyl-coenzyme A: Cholesterol acyltransferase
[J]. Phytother Res, 2012, 26(9): 1314-1319.

Wu Q, Wang Q, Fu J, et al. Polysaccharides derived from
natural sources regulate triglyceride and cholesterol
metabolism: A review of the mechanisms [J]. Food Funct,
2019, 10(5): 2330-2339.

Yu X H, Zheng X L, Tang C K. Peroxisome proliferator-
activated and
atherosclerosis [J]. Adv Clin Chem, 2015, 71: 171-203.

Singh V, Jain M, Misra A, et al. Curcuma oil ameliorates

receptor o in lipid metabolism

hyperlipidaemia and associated deleterious effects in
golden Syrian hamsters [J]. Br J Nutr, 2013, 110(3): 437-
446.

Singh V, Rana M, Jain M, et al. Curcuma oil attenuates

accelerated atherosclerosis and macrophage foam-cell

[58]

[59]

[60]

(61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

formation by modulating genes involved in plaque
stability, lipid homeostasis and inflammation [J]. BrJ Nutr,
2015, 113(1): 100-113.

Mineo C. Lipoprotein receptor signalling in atherosclerosis
[J]. Cardiovasc Res, 2020, 116(7): 1254-1274.

Kober DL, Xu S, Li S, et al. Identification of a degradation
signal at the carboxy terminus of SREBP2: A new role for
this domain in cholesterol homeostasis [J]. PNAS, 2020,
117(45): 28080-28091.

Xia Q, Wang X, Xu D J, et al. Inhibition of platelet
aggregation by curdione from Curcuma Wenyujin essential
oil [J]. Thromb Res, 2012, 130(3): 409-414.

Tognolini M, Ballabeni V, Bertoni S, et al. Protective effect
of Foeniculum vulgare essential oil and anethole in an
experimental model of thrombosis [J]. Pharmacol Res,
2007, 56(3): 254-260.

Ballabeni V, Tognolini M, Chiavarini M, et al. Novel
antiplatelet and antithrombotic activities of essential oil
from Lavandula hybrida Reverchon “Grosso” [J].
Phytomedicine, 2004, 11(7/8): 596-601.

Tao Y, Wang Y. Bioactive sesquiterpenes isolated from the
essential oil of Dalbergia odorifera T. Chen [J].
Fitoterapia, 2010, 81(5): 393-396.

Moharam B A, Jantan I, Ahmad Fb, et al. Antiplatelet
aggregation and platelet activating factor (PAF) receptor
antagonistic activities of the essential oils of five
Goniothalamus species [J]. Molecules, 2010, 15(8): 5124-
5138.

Tognolini M, Barocelli E, Ballabeni V, et al. Comparative
screening of plant essential oils: Phenylpropanoid moiety
as basic core for antiplatelet activity [J]. Life Sci, 2006,
78(13): 1419-1432.

Ballabeni V, Tognolini M, Bertoni S, et al. Antiplatelet and
antithrombotic activities of essential oil from wild Ocotea
quixos (Lam.) Kosterm. (Lauraceae) calices from Amazonian
Ecuador [J]. Pharmacol Res, 2007, 55(1): 23-30.

Souza D S, Menezes-Filho J E R, Santos-Miranda A, et al.
Calcium overload-induced arrhythmia is suppressed by
farnesol in rat heart [J]. Eur J Pharmacol, 2019, 859:
172488.

de Menezes-Filho J E R, de Souza D S, Santos-Miranda A,
et al. Nerol attenuates ouabain-induced arrhythmias [J].
Evid Based Complement Alternat Med, 2019, 2019:
5935921.

de Menezes-Filho J E, Gondim A N, Cruz J S, et al.
Geraniol blocks calcium and potassium channels in the
effects to

mammalian myocardium: Useful treat

arthythmias [J]. Basic Clin Pharmacol Toxicol, 2014,



¢EH 2021128 $52% B 248 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

* 7679 »

[70]

[71]

[72]

(73]

[74]

[75]

115(6): 534-544.

Kim I H, Kim C, Seong K, et al. Essential oil inhalation on
blood pressure and salivary cortisol levels in
prehypertensive and hypertensive subjects [J]. Evid Based
Complement Alternat Med, 2012, 2012: 984203.

JuM S, Lee S, Bae I, et al. Effects of aroma massage on
home blood pressure, ambulatory blood pressure, and sleep
quality in middle-aged women with hypertension [J]. Evid
Based Complement Alternat Med, 2013, 2013: 403251.
Dayawansa S, Umeno K, Takakura H, et al. Autonomic
responses during inhalation of natural fragrance of cedrol
in humans [J]. Auton Neurosci, 2003, 108(1/2): 79-86.
Fernandez L F, Palomino O M, Frutos G. Effectiveness of
Rosmarinus officinalis essential oil as antihypotensive
agent in primary hypotensive patients and its influence on
health-related quality of life [J]. J Ethnopharmacol, 2014,
151(1): 509-516.

Shirzadegan R, Gholami M, Hasanvand S, et al. Effects of
Geranium aroma on anxiety among patients with acute
myocardial infarction: A triple-blind randomized clinical
trial [J]. Complement Ther Clin Pract, 2017, 29: 201-206.
Iokawa K, Kohzuki M, Sone T, et al. Effect of olfactory

stimulation with essential oils on cardiovascular reactivity

[76]

[77]

(78]

[79]

(80]

(81]

during the moving beans task in stroke patients with
anxiety [J]. Complement Ther Med, 2018, 36: 20-24.
Abd Kadir S L, Yaakob H, Mohamed Zulkifli R. Potential
anti-dengue medicinal plants: A review [J]. J Nat Med,
2013, 67(4): 677-689.
Odeyemi O O, Yakubu M T, Masika P J, et al
Toxicological evaluation of the essential oil from Mentha
longifolia L. subsp. capensis leaves in rats [J]. J Med Food,
2009, 12(3): 669-674.
Su L, Zhang H, Zhao J, et al. Safrole-2',3'-oxide induces
atherosclerotic plaque vulnerability in apolipoprotein E-
knockout mice [J]. Toxicol Lett, 2013, 217(2): 129-136.
Guzman L, Nerio L S, Venturini W, et al. Antiplatelet and
antibacterial activities of essential oils obtained from
rhizomes and leaves of Hedychium coronarium J. Koening
[J]. An Acad Bras Ciénc, 2020, 92(2): €20190615.
Lahlou S, Interaminense L F, Magalhdes P J, et al.
Cardiovascular effects of eugenol, a phenolic compound
present in many plant essential oils, in normotensive rats
[J]. J Cardiovasc Pharmacol, 2004, 43(2): 250-257.
Zhang Z, Yang C, Dai X, et al. Inhibitory effect of trans-
caryophyllene (TC) on leukocyte-endothelial attachment
[J]. Toxicol Appl Pharmacol, 2017, 329: 326-333.
[TiEmeF )



