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ABSTRACT: Alpha-asarone and -asarone are the main active ingredients of the herbaceous perennial plant of Araceae. In recent
years, it has been found that a-asarone and (3-asarone possess good effects in preventing cardio-cerebrovascular diseases besides an-
ti-cancer, insecticide and bacteriostasis, antitussive and antiasthmatic, neuroprotection, anti-epileptic anti-depression and other effects.
This article summarizes the relevant literatures both at home and abroad in recent years, provides an overview of their cardio-cerebrovas-
cular related activities from their protective effects on cardiomyocytes, vascular cells (endothelial cell and vascular smooth muscle cell),
antithrombotic, hypolipidemic, vascular tension and so on. This review provides references to further explore the roles and mechanisms
of the above components in cardio-cerebrovascular diseases.
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Fig.1 The structure of a-Asarone and (3-Asarone

2 o fl I 25 3R A R AR P AL

o HREEERN B- A0S 0 O IR IS R GE R AR 1 2 2k
PR O WL L 0L P9 Rz A / S LA B, 3038 10 A 5k
T3, BimnAs: , B i AR S5 5 T, T G s 5 i v e e f AR e el A
G 16875 975 5 TR T RE LA W E R R I
2.1 XOAERIPIER

o LA A543 55 480 ) Pl 2 ) R 5 8 4 4 AR T R
T4 O, I8/ A FR R L RS Y TR A X R O LR
BB, FHEELH E- diFitaE I B4 & MURL .G
2 it Y 26 R AR I B {37 B (Mitochondrial membrane potential ,
MMP) , REAR 2 LA 38 375 1 , A7 350 il MURI S5 0 ILAR Al 2
BRABG, HED B- 4N RO WLAR B ) A1 I T B S AR
FE MMP A5 3¢, TR E O LA AR , AR 7L IR 1t % i ( Lactat-
edehydrogenase, LDH ) | JILR i /i ( Creatine kinase , CK ) A 7K,
B4R = MURL.C U R AAE TS 32, A R AR AP0 L4 M Y 25
FRITRE. B- 407 Bk n] 42 RS R U, (.0 LA A e 32 45
ABE IR T EA R R, BRSO AR W RN M, £
VAL B- 22 Tk o B 5 3R 175 = L Bl O L2 I 4 O VE A
SER B B- 4Bk T LA AIKPY — % (Malondialdehyde, MDA )
Ei R ALY B AL B (Superoxide dismutase, SOD )% 17,
IF B3 Bel-2 (93R3A K&K Bax &, Bl 3 fH 309728, %t
UM T o P AR AE I - 20 i P 0 P it b O s
B R RE IR P U RN v (57 R QRS A5 THT H Al
AR AT R 2R W ek e T R R A O fpes (BT ISR
- AHSEBEC LR VR PR AIL R v A% e B
22 ME N B/ e dpas R 1ER

B bk K L8 1L ( Atherosclerosis, AS ) & K 22500 I 1L 4 2
Sy A B, 100487 PN B A MO 45 M Tl e R 2 AS R

B UL B- BT A - B AR AR IR R R
(Oxidized low density lipoprotein, ox-LDL) 755 (1 PN £z 41 it 431
V3R B, N K 40 ff 22 T & B 4374 VCAM-1 il CD62E 193554
AT, R B- dHaF ik v]iE S R E T N A, $2 =
B MAEHTRERI YRR ST 04 B- B SE kUL e AL AR ox-LDL £
VAL B A0 B3 7 A0 B 0 %, 0o AT T L4 S (Vaascular
Smooth Muscle Cells, VSMC ) {43 5 | HAHL i A 5 238 i 2
MMP, $i 40j 7 T, 36T BHLT VSMC M Gy/G, BH3E A S 1,
/> DNA (194 B, TG VSMC rsEgEte, BEAERFST &,
o- I ik GRS A [F) A% B b A k] Ang 11475 5 9 A I # Ik 200 A
(EA.hy926 4 fif1 ) PN % 14 % 7% (Reactive Oxygen Species,ROS)
Al AT eI B AR 1k 3 5% Ang 1T A S 9 — 404k 2 (Nitric
Oxide,NO) /KT /%, o- 4 ikt fE i & 8 7% Ang 1 NS0
EA.hy926 Zififg i 4 iz 50— {L A 4 i (Endothelial Nitric Oxide
Synthase,eNOS )Ser1177 {3 55 FBEFR LA B 17, X HE7R T o- 4l
- Bt 1 5T AR AE FH AR D eNOS B TR 1k Sk st N Kz 41 1)
REREI . LIRS ER IR - AU TR B- A7 Tt X6 P B2 4 / 1
- LA R O A, X TR AT T AS R XL,
2.3 M IMEKNHIR M

ISR 2 5 U G I 95 8 LR 2 — . 4 A5
T3 22 A (k) T U4 4/ T -5 B0 0 i I 4B 1)
KA, P AR 735 M 2 (Endothelin, ET) ZHE I
JIi% Z (Norepinephrine, NE ) \NO 45 2% %t X #H 3¢ ik ( Calcitonin
gene related peptide, CGRP )% , A BF5 & IUAE & A HiLAE K B
A BT & B B30, CGRP & & K [, B- 40 Bt AE 100 /%
TATZR , i A1 AR sk, AeC WU K R 35, 8-
AN-FERERERES ET & &, F-THm NO VR, 164, B- dl-r BERE R
AR LR AL 38 o8 P 3 RN TLZHZR CGRP A UMb v, e
AR NE 550, T I A 45K , B 22U HER o



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019

- 1799 -

2.4 HmER

FWFFE s B- A= Bk B HE 4K R R BE 1l 1 S Bt 1] ( Pro-
thrombin time, PT) . 154k &40 5E 1L 76 BT [A]  (Activated partial
thromboplastin time, APTT ) F1/]> B 4 i 5E 1l A [R] , B i P41
A AR YIRS BRI SR A B, West R T As e, OF HLRe{R k£ 4k
AV, R MR AT 4E A L B =™ J38h, @R IAE3h
Yy Fnfis ki K B CD62P CD63 [k BH W3, /M i) 5
kR T B- 4=k ] AR CDO2P 1A =R, B3 IffL /)
MR RGR A ERAERY, DL R S AR B EIE, 8- dli~F kA
PUiAE VR R B T AR o o A0 RTHR R b —
W2 IR 1 (Adenosine diphosphate, ADP )i75- S04 Ifil /MR £, it
A, - AR Bt AE /DN BRI AR AR 2300 P S Hh T A AR
TR R A T i/ N R AR A ATL ) 10 AN 3 R P, o 22
Bt 1 B- 20~ Bk ) T I/ INBR AT AR TR VR R AT R 387 O
995 , U JUASE S5 sl it A S S 05 -
2.5 BEINAS

MR AR BT TR T 4 BE R S AS EZEE 2, Ml
rh %4 iF [ 2 ( Cholesterol, CHOL ) FII% 25 B B% 2 14 ( Low density
lipoprotein, LDL )3 il | 5 %% & I8 2 1 ( High density lipoprotein,
HDL) i FARXT s FEBEER T UR B e #HE . B- di-FTikRERS
WA 2l ko8 R A AL K BUIMLYG CHOL J%2 LDL-C &4, [HXFRERT
IR B IR TR Ak BRE R A 1 FH v AN B B 24, R 1t B 9 ML i 4
KRIEW o o S Bk AR i R BRUF 20 X 2l BE 2E A9 6 BRI 53
AR SN HMG -CoA I SR AR I PE , (02 - Sl Bk X 1E 5K
BRI Hig T0 52 e st R oA 3 = B X B 175 S 0 IR DK BRI 1t B
FE, o- ZHF R MR AL AT RE S5 I HMG -CoA if
JREFRTEMER G, T A o- 2037 ik GERE i HE 19 24 27
TN B2 AR R R S SR FHREIAYT AS IR,
2.6 X 1fn i 57 P ) 52 01

Tk EERT R REAT A B R MES S5, A
GC/MS %53 AKX B ZH R o AT 500, S5 R R -
YTk o A0 ik 55 43 BB 7 AL 1% J5f % ( Blood-Brain Barri-
er,BBB); I H QB B- AH-FREBENS ) 2 4040 T 52 /i il
TR, JeAb, A B & A BEfE 2% K R BBB B 4k
A, e R 200 00 P A T 5 2 R A 5 C B o fi o e, e
AR 1 P A 2 1 A i S PR LR o B
s T S X R T £ £ (1) BBB OBIREE R 2, & Bla- 40k
R CUAE ] U E I SR o 37 N S Ut ik /AN T U
BBB il MG ; 53 4h I SE I 2O & PCR R ML R,
o- 40l Rl (2 i R A claudin R KR FFRIA T
W, D - 20 Rk g I 3 A A AL S5 R claudin 5%
FERA 5, BUARTIFFE & IAZ 43T 100757 PN B2 20 M ) 2254
AR, BRI A AT T PR B R ECXT BBB YR S AR
B, AN SR RT3 (8 405 , AR o P 1 22 e MEATS A 1R R
. AR AN B- QFBIES e U A — R R
A AR TR R B 5 o BBB sl E M, HHL I AT fiE S
Bz o %5 9% 1% 4275 1 (Zonula occludens 1,Z0-1) "S55 1% e AH R
F(Occludin) L (Actin) il %5 E ARG ) 5(Claudin-5)
MIFRIRAG KB, o- Y BEFN B- S Bk 5 1 A o7 i 2 1 19
FESCAMERLE 1t BBB 1Y 25 1A B & T R T R i

B
3 RESRE

FIAT, o Z0°FREC IR IR IR L, 2 TR
I DT R GRS 5 T B- 240 1 S B AR IR L £
At CARR T ORISR A5 BT BRI R, o 27
AN B- 4= BEXH RO L. S 4R IR il ATR L
A FLA BT8O i LA 2 B 1, s B T THE B IO i L A
PR AR A T L PR RO S5 5 T T R RAT R4 I
RT3 o AR A o i LA 8 IO T X BRASE RY f
SN BAR AL PR HGE 8D , A Rt — 2D AT
AN, BETC R BB 3 R o FAa IR, Bro- 407 ik
I B- QRSN B AT y- A1, WX T80 BT, H HTT
RED . TIMT B- A RETE SR R 20 (2 22% ) AT A8
o- VR o AVt S NG5, B- AV A T
RSB USSR E , X RE T B- 4Rk A T 7E 5
T2 N B ) o A0 RE S L AH RS AR DI AL M A8
SR R ARG BRAN , B HTEZ T R B9 Sk
X3k 2 BSON IS
M, HETE T o- 4HEERT B- 407 Bk O 1A 7%
PERIPL G ASE AT AE O ML B rh Y B A D , ik
—BRABFA R T ENBTF R R .
2 % 3L #f(References)
(1] 03k REF AW RS i 5 m AR IR S AT[T]. P B3R S 4k
T4, 2016,31(09): 13-16
[2] Chellian R, Pandy V, Mohamed Z. Pharmacology and toxicology of -
and B-Asarone: A review of preclinical evidence [J]. Phytomedicine,
2017, 32: 41-58
[3] ZMesk, 2\ &4, RS E, F mImesrRstk . RSG5
R, 2013, 28(02): 252-257
[4] &AL, B3, R4, . a- WFEE T AN G £ RAKA
8925 F AL F B P 25 4 &, 2015, 40(04): 739-743
[5] BRatoi, R#E, #4148, . s FRAT AW OGS RAL R REWR
73] AL 5 A 4 T 42, 2009(08): 48-50
[6] &b, T h:&, KA, F. HRABET B- W FRERK KNGS
&3 HFAR). M2 E E @, 2014, 25(12): 2892-2894
[7] #2-F, TR, REH. B EHEL ST B- mFRAR LA K
R as b FI]. F Bls R 25 4 &, 2004, 13(04): 224-227
8] ZK. 2 EF AKX LR B- BFRERRANNBERD A FZHR
[D]. ;M EZHXF
[9] Fang Y Q, Shi C, Liu L, et al. Analysis of transformation and excretion
of beta-asarone in rabbits with GC-MS[J]. Eur J Drug Metab Pharma-
cokinet, 2012, 37(3): 187-190
[10] 4%, 2 2%, REZ. B- tF Bk x5 fo B 2 3458 Mlsm i,
BAB B Y [J]. P %5425 5 kR %=, 2008, 19(06):
451-454
[11] 4&-F, B, 37, 5. FRF A B- a0 F B Ak P L 2hast X Kou L
mOAS B TR JE Ao i IR AGEE 0 e [T]. P B EA R F SR,
2013, 42(03): 201-203+216
[12] 2 &, 29, 45, 5. B- ta F BT 5 L5 350800 la iR
1w a)]. P E SR8 A A 4 &, 2013, 19(16): 202-205



- 1800 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019

[13] % -F, 34T, a- 20 BT RS IR S B s o
FBRHrall]. e R 2 FR4E, 2003, 06(04): 258-259

[14] A7 2 5%, i, F K. B- 40 F BT TR A 500 W a0 I FE &
TR0 TIRAE AT F 254725 5 15 /R 25 22,2006, 17(03): 170-172

[15] Z Ak, sk, B4, & B F B K75 57 B S 997 Ak
Hx e AR R AT e e [J] 7 M P BB K F R,
2015, 32(02): 208-211

[16] »Hizzt. &8 i 26 3 AR A AT L2t R[], *F B UG JRAT A, 2016, 8(20):
145-146

[17] Shi H, Yang J, Yang T, et al. Alpha-Asarone Protects Endothelial
Cells from Injury by Angiotensin II[J]. Evidence-Based Complemen-
tary and Alternative Medicine, 2014(3): 682041

(18] MREZ, 75, A, F. & & HAEL b B- anF B3 Mg gk X
R EFmE R MBEEGER Jl. PEATEHELSLE,
2004, 24(S1): 16-18

[19] % 2. &8 HFEL bR B- mF B 6 2 M AR e o) 25 25
R BAEIEFT[D]. ;M E 2% K 5, 2006

[20] Z Rk, 2k, THE, ¥ 68 FHELBA B- mFaa I ib
YERI]). 254725 506 K 25 22, 2008, 19(01): 29-31

[21] Z&, %33, Frl, F. 56880 F R R %2R At
JET]. 4P E 255 7], 2013, 31(07): 1606-1610

[22] Perez-Pasten R, Garcia R V, Garduno L, et al. Hypolipidaemic and
antiplatelet activity of phenoxyacetic acid derivatives related to al-
pha-asarone[J]. J Pharm Pharmacol, 2006, 58(10): 1343-1349

[23] Poplawski J, Lozowicka B, Dubis A T, et al. Synthesis and hypolipi-
demic and antiplatelet activities of alpha-asarone isomers in humans
(in vitro), mice (in vivo), and rats (in vivo)[J]. ] Med Chem, 2000, 43
(20): 3671-3676

[24] 2R, HARA, BEZ, F. 8 HFBELBA B- mFBAT S o
a1 AE R[], P 254725 506 R 25 32, 2005, 16(04): 244-247

[25] »T#k R, ZFH, MR, ¥. o- 0 F 247 A7 R R 5 16 R 2
] P Bk ESF L& E, 2017, 27(03): 87-92

[26] Rodriguez-Paez L, Juarez-Sanchez M, Antunez-Solis J, et al. Alpha-
asarone inhibits HMG-CoA reductase, lowers serum LDL-cholesterol
levels and reduces biliary CSI in hypercholesterolemic rats [J]. Phy-
tomedicine, 2003, 10(5): 397-404

[27] Thakare M M, Surana S J. Beta-Asarone modulate adipokines and at-
tenuates high fat diet-induced metabolic abnormalities in Wistar rats
[J]. Pharmacol Res, 2016, 103: 227-235

[28] Filipek S, Lozowicka B. Alpha-asarone congeners as hypolipidemic
agents. Pseudoreceptor versus minireceptor modeling [J]. Acta Pol
Pharm, 2000, 57(Suppl): 106-109

[29] 7 A4, 3R], AT F 4. GC-MS 547 % B i ¥4 i if K K s
T 69 A 7 [0].F 2591 25 55 6 2R 25 72, 2002, 13(03): 181-182+200

[30] Fang Yong-qi, Shi Chen, Liu Lin, et al. Pharmacokinetics of beta-
asarone in rabbit blood, hippocampus, cortex, brain stem, thalamus
and cerebellum[J]. Pharmazie, 2012, 67(2): 120-123

[B1] £AR, XN &, THF, 5. 68 Ha ol frads e By ER
BN A TR [J].

321 #—4&, Fart, AL, & 58 AR AR R K S0 S
Bk R R BBB R4 2% a9 BT[], AAR T B 25 K 5 4R, 2016,
39(02): 32-35

[33] ¥t a- tmFEETT B 32 I & ofn J S 5 AR AL B A & e
a9 B [D]. A R+ Rk K, 2015

[34] Huang Li-ping, Deng Min-zhen, He Yu-ping, et al. Beta-asarone and
levodopa co-administration increase striatal dopamine level in 6-hy-
droxydopamine induced rats by modulating P-glycoprotein and tight
junction proteins at the blood-brain barrier and promoting levodopa

into the brain[J]. Clin Exp Pharmacol Physiol, 2016, 43(6): 634-643

(E#% 1742 1)

[21] Liu ZC, Wang ZL, Huang CY, et al. Duhuo Jisheng Decoction inhi-
bits SDF-1-induced inflammation and matrix degradation in human
degenerative nucleus pulposus cells in vitro through the CXCR4/NF-
kB pathway[J]. Acta Pharmacol Sin, 2018, 39(6): 912-922

[22] & & 4. dREF A BTARA LG T IR B R B FIR A eh 16
JRTA[T). 5% 1A E 2 R 4R, 2015, 40(10): 1126-1128

[23] Arif M, Rashid A, Majeed A, et al. Evaluation of correlation between
expression of P53 and Malondialdehyde levels in prostate cancer pa-
tients[J]. J Pak Med Assoc, 2018, 68(9): 1373-1377

[24] Spirlandeli AL, Deminice R, Jordao AA. Plasma malondialdehyde as
biomarker of lipid peroxidation: effects of acute exercise [J]. Int J
Sports Med, 2014, 35(1): 14-18

[25] Polzin A, Dannenberg L, Schneider T, et al. Malondialdehyde Assay
in the Evaluation of Aspirin Antiplatelet Effects [J]. Pharmacology,
2018, 103(1-2): 23-29

[26] Ribeiro CCD, Silva RM, Campanholo VMLP, et al. Effects of Grape
Juice in Superoxide Dismutase and Catalase in Colorectal Cancer
Carcinogenesis Induced by Azoxymethane [J]. Asian Pac J Cancer
Prev, 2018, 19(10): 2839-2844

[27] Kang KT, Sullivan JC, Pollock JS. Superoxide Dismutase Activity in
Small Mesenteric Arteries Is Downregulated by Angiotensin II but
Not by Hypertension[J]. Toxicol Res, 2018, 34(4): 363-370

[28] Ghneim HK, Al-Sheikh YA, Alshebly MM. Superoxide dismutase
activity and gene expression levels in Saudi women with recurrent
miscarriage[J]. Mol Med Rep, 2016, 13(3): 2606-2612

[29] Wu G, Chen W, Fan H, et al. Duhuo Jisheng Decoction promotes
chondrocyte proliferation through accelerated G1/S transition in os-
teoarthritis[J]. Int J Mol Med, 2013, 32(5): 1001-1010

[30] B B Ju, 5k, s 70, 5 kS 3 A 6 77 JBAE 1A 45 3k E M AL IR
RIEE R RN I] F B 4 &, 2012, 53(24): 2095-2099



