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Pharmacological Effect of Decursin and Decursinol Angelate from Amngelica gigas Nakai
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Abstract — Traditionally, Cham dang-gui (Angelica gigas Nakai) is one of the most popular herbal medicines in Asian coun-
tries including Korea. A. gigas has been used as a functional food product for treatment anemia, women’s health care, a
sedative, an anodyne or a tonic agent. Decursin and decursinol angelate isolated from the roots of A. gigas are pyr-
anocoumarin compounds. Recently, as the global herbal medication market is increasing, investigations about pharma-
cological effects of decursin and decursinol angelate are rapidly increasing. We summarized previous studies about
pharmacological effects of decursin and decursinol angelate, and reviewed relation with pharmacological effects of decursin
and decursinol angelate on human disorder, focused on the approach for new drug development. Pharmacological effects of
decursin and decursinol angelate were classified as anti-tumor activity, anti-bacterial activity, improvements of the circulating
system, inhibition of cytochrome P-450 activity, anti-inflammation activity, anti-oxidant activity and cognitive-enhancing
activites. The activity of A. gigas with improvement of the circulating system may have wide therapeutic potential for cir-
culatory diseases, including diabetes, hyperlipidemia and atherosclerosis. Also, anti-inflammation activity A. gigas may be
beneficial for the treatment and prevention of asthma, atopic dermatitis and rheumatism arthritis. This relation could poten-
tially lead to the development of herbal new drugs. In order to development a new drug containing decursin and decursinol
angelate, it is also necessary to consider the safety profile, and the information in this review would contribute to devel-
opment a new drug from herbal medicine.
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Fig. 1 - Structure of decursinol, decursin, decursinol angelate.
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Table I - Pharmacological effects of decursin
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Table II — Pharmacological effects of decursinol angelate
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reductase®] A 3= sorbitol®] 45 Wol GO Z Q1
3 S wES oE 5 QI

1Y AeelM= el Fapio] Frkslel dito] &4
. IEG e A fAEE A E
I e] Fipido] Skste] Ad &wlo] R HdE= @il

2| HA] A7 £4o] Ja3E Tt VEGF(Vascular endothelial
growth factor)= 83 A FQ Ax2A o] A o]
FolA gyo] A AAE L % Qe o] JAEiA|
A s B9 249 FaUF A#E ) Decursint
decursinol angelate:= VEGFel 2J&] £-E5&= o S o
AANNY, F 54L& VEGFY tyrosine kinase receptor¢!
VEGFR-2(Vascular endothelial growth factor receptor)?] QA1)
£ "ol VEGF?] E4E uhor, VEGFe Jal] Has)= Ao
uh=tt olelgh 71d-E Eato] Apr o dte] FaE Asfst
o 18 el W= olg] TS S 5 Jop

SFA | sorbitolel] 23t Wt £4RS aldose reductase®] oA &
e o3 A 4= glom A% dHFTE a3t dSHA
t}. Mouse®] alloxans Fofste] 18 AelE fdshd 2%
7152] 7+ EA43le] 21310 blood urea nitrogen(BUNYFX7} 5
7¥elA ==t decursing 77~ FolakAl =W BUN X171 4
Aoz Holhet}® BUN 4229 714 decursino] 412 7]
= AZ)E Aol o} S fAs] flal dshs
ZoF HQlt}

FFAE Fargol ARt R g oy s &
3t A4 decursin?} decursinol angelatet:= d3 X5 AAF
o7 ST AR dee] AE g R 9
o7 fFEE dadsels fast a9t vk IR
Q& FEEE A el Fadt 29E olgd A% #
% ABAZE] 7Fs7del gt 55)= olv] A= Q= A
otk ) I A5 2R Fd e AHHA A FA
L ofieh= oRE AR S W E] nlste] 8] A
B4 oS BA07 sh= oREE A2 Flo] Aot A=
oeREo 7 decursin?} decursinol angelate: 3z P50 X
FA oY oRro®0] ThsAo] Z]oiEt

CHAtE 2 Cytochrome P-450(CYP 450) A =2

Cytochrome P-450:> oFa thiAbabd et dddsto] sk 1}
olt}, W okEEo] CYP 45000 o3 1 thapr) ¥l CYP
4509] Lt oAl Gahs oREe] tiatell ANAoR RS 7]
A #r}h. CYP 4509] vt oA dafel] tigh A= oFe 4

FAgol JS 7|A)A Bk AA7FA] CYP 450 sub-family
o] me} CYP1A, CYP2A, CYP2B, CYP2C, CYP2D, CYPZE,
CYP3AZE T2 At} SELelE 5Us sub-family Ujol
A% AZ oF oz e} gk 53] CYPIAL 1A2 ¥
2E159] isozyme> ARE} B kol op|icAk wjdo] wilg-
Abste], B e o5& ARgstaL Atk

Canine(dog) hepatic microsome®] <A3l= CYP1AL,
CYP1A22] #4Jo] decursin?} decursinol angelatee] ]3] 1|7
Ao R oAlErt. B, AdthA o= mnlakARE CYP2D159}
CYP3A12¢] s % A&7} o). 23] canine hepatic
microsome?lA] & E o] CYP1Alo]L} CYP1A2:= canine¥} A}
&2l 3% CYP isozyme®] AWt CYP2D154+ CYP3A128} 22
A= ARIAIE 15 canine?t?] CYP isozyme©|t}. SHA4,
CYP2D15+= CYP2D6%} CYP3A12+:= CYP3A49} 2 sub-
family?A] fAFE 7188 28 w1528t isozymeolet & 4= QI

AiF o oA a3} & CYP1Al1OY CYP1A2:: caffeine
o] &k oj8] 3]0y} paparacetam, theophylline, mexiletine
3} quinolone¥} 7+ oFEEC thAle] F Q3 QAo wdt
28 sub-familye! CYP2DS} CYP3AE 1A Yol CYP2D6
9} CYP3A4%1d], o] & isozymeol 23] tiA}S W= Eo] t}
2 gof nlsle] 953 W AA dA ARE L Q= oFE
] 40% 7457 CYP3A4el] oJal] trbs = Zlo® d#A 3l
o], ok B SAEZY AW AEAge) vl Fo8k g40)
T} 505850

Coumarin 4452 2 14 A= CYP2A6 isozyme®] 23]
7-hydroxylation ¥|=U| pyranocoumarin A€ <! decursinol
angelate %3 A] CYP2A6°l 2]3l 7-hydroxylatione| ] dihydro-
diol#]| & thAFATE Decursinol angelateS TH50 7 Folahd
CYP2A6°] tigt &4 A7} 3l= v, CYP2A62] 7444
A1 pilocarpine¥} 7| Folshd A E37F vERA] oF
ZOF Ho} decursinol angelater= CYP2A60] 2J& thAils
el A7) F3F 8352 epoxide’t CYP2A6E 1A
A7)e AL Fths RS & 5 ek 53], CYP2A6: 7]
Aol Ho] =] a1 FH¢E FEAF)E 4-(methylnitros-
amino)-1-(3-pyridyl)-1-butanoneS- 35101 HHje] nitrosamines
o] oS PRI A2 CYP2A6EA7 58l gl
nitrosamines®| thAFE ] %3] H|de] A o] o Yolxitk
= Bt 9ok = CYP2A62] EH4Jo] decursinol angelated]
ol A= == Het wgEo] Aol e] nicotine®] A
AsfEo] FA &7 A% Foj=A] k.

Decursin?} decursinol angelate”} $3A|A7]i= CYP sub-family
=2 94 AHgsleio] CYPIAL, 1A2, 2A6, 2D15, 3A12 5]
ok OiA} a4l IAIS f% g 11 oFES gk EEolu
O oFEe] A A2 Aoy F238 2]loltt. CYP2A6
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Table III - Substrates, inducers and inhibitors of CYP isozyme inhibited by decursin and decursinol angelate

CYP 450 CYP 450

. . . Substrate Inducer Inhibitor
in humans in canine (dog)
Paparacetam, Theophylline, . .
CYP1A1 CYP1A1 Mexiletine, Quinolone Polychlorinated biphenyls
CYP1A2 CYP1A2 Caffeine, Theophylline Omeprazole Ciprofloxacin
CYP2A6 CYP2A6 Coumarin, Butadiene, Nicotine Barbiturate Diehtyldithio-carbamate
Codeine, Propranolol, Quinidine, L
CYP2D6 CYP2D15 Celecoxib, Chlorpheniramine Quinidine
CYP3A4 CYP3A12 Ketoconazole, Cyclosporine, Phenobarbital, Rifampin Ketoconazole

Aflatoxin, Verapamil, Diazepam

= 7|98} canine hepatic microsomeS ©]-g3lo] 21813k 2
o272 AlFol|A] FEAFR= isozymed} A #|o] ThAE = oF
Eolu} B4 Taple M| LRSI, ko o] BAEST}o] A
3 AWAEE EE o]a1, canine hepatic microsome®] oFd Q1A
OAF E4 isozymes ©]8-8 thAl EAe] et Al gl of
St AAS FE|ofof gt

BT R Ao, WA, Aol oigk A 249] =4
2l o] HEHLEo R JF 0T Wir= AW sUAEsks
TRl PAds dglelo] @ fIsktt. Macrophages 95 ¥
Solx] T2 Wl T A FHAsEolA macrophage= Al
E7HAo] 238} 42 A, cytokine?} chemokine?] A4, Al
3£2] 521 NO, cyclooxygenase-29] 23+ A5HESo] Q3 o
5 350 el Fulel A #AdelAE macrophaged] F71
Ao} wiel Ao w9l dAvto] k.t

Matrix metalloproteinases(MMPs)= ©}212]5£432] endopepti-
dase®A] Z2) 8] Aot o] it ope} At 8]
1 o] fslof] gofsh= AFRkee T8 mholth ¢
Zoll gk AE xghsto] thekel WMo A dEellx 24]¢]
w3l oIh®? A ¢ 9T Ao T2 decursin
O F MMP-9°] &8l o}12}, monocyte chemoattractant
protein(MMCP)-1, interleukin(IL)-8,
(INF)-0, IL-1p9] Z@A%E JA1=-80] lrh. L5t S5A173412
Hlof] W#13}a7 213= macrophage SENQ] microglia®] 35 <
A&k=1l| inducible nitric oxide synthase(iNOS)?] =% okt
A at] N0 A4S A8t} MMP-9} cytokinef-3121]
WS nuclear factor(NF)-xkB2] SAdu} elogo] o]=S FQ
% 9t} Decursin NF-«xB2] A& oAA7]= AU 240
kB #3152 7711, NF«xBS 13} oJ#|e} o 29| o]F
= JARA A5 v AR

~ .

[

tumor necrosis factor

=
AZUrGS ThF AR Aol Q= A WEO=A
decursin®] § 9% Whg-E ohEv] Aot 719, BEe]

Vol. 53, No. 6, 2009

AHE 7FsAde] et kA decursin®] nuclear factor(NF)-xB2)
2 AL Tl A wE Al a3 e decursin®
Al E4E 118]53= decursinols ©]g-3t0] TER AR
Miehs Q7w 23 For) 5

A4 Askar 9l decursin®] & A5 &vke] A
Z1Q1 2R3} A1 QRle] E3FARI QIxke} theket WA
H-g-2] ARz IR ok IF-¢] X|mA|ZHA 2] Fto]
t}. Decursin 591 [3-(3,4-dihydroxy-phenyl)-acrylic acid
2,2-dimethyl-8-0x0-3,4,-dihydro-2H,8H-pyrano[3,2-g]chromen-
3-yl-ester]2t= B2 in vitro system 3}olA IL-6, IL-8,
MCP-19] A 3ARpe] thato] oz o} vlwsisls o o] &
7k Zle #EEE = Qlh. o] decursin FEAlE oFET] I
FAols B 29 9 955 FU38K= ovalbuminel] tish o]

A E3}h o1A] Qo] 9t

Mo
i :{O
2o

ey

o

ghitst &g

are] Aol ool wel 54 A o] A 5Hth= oY 54
OF & ARSR= oll7F WolAaL Qivk. A} ol ZA]e]
T VA G ARE AASRE FAE ZEel gt Bilo)
FoAaL Q= Aot oFRe] kst gt sk 24 Aka
of oJal 2Ao] EAEE ZE Hosks A0EA T3] (H B
S 3FAY cytosolic  superoxide dismutase(SOD), catalase,
glutathione peroxidase(GSH-px)2} = ksl 45 FT7HA
7]3= Z0]tE%0) GA) Aba= lipid peroxidation f-53l0] A=
o= 3T e dor)a oy A7lel RHIAR1 S Al
21057 A A¥s} ~Eel2v) Z718kA 7ke] AST(sGOT)SH ALT
(sGPTY’} Z=7}slA =ik

A 7F REAR AlFE T Q= vlg]otd 7T silymarin’d
o] sGOTS} sGPTell thsll 2+t 18.85%) 52.72%2] A&}
7} =1 decursin?} decursinol angelate™ Z}7} 14.38 &
41.71%, 149 & 43.52%°] A &37F vy Aoz o s
silymarin “d%-X U= v|u]skx]qt SOD, catalase, GSH-px2} 2+
& Faksl aA% SR 424 0% decursin?} decursinol
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angelate:= A3} 45 ZFUMA 2 o} sGOT, sGPTS} %
2 serum transaminase®] &JA|EIE Q= O FE Hol 7F B
IaN% o5 4 Qi

QIX| 7HM BE 1t

sty oJste] whgdg Qls| MMAIF O w919 A7} 55
3ol w2} alzheimer's disease(AD)S} -2 E|3§A HAIEA A
slo] g Eo] S8l itk AD2| iy le] ek Tkt
A AR E AL §lot ofx] At 71 vhe] A|H] ¢kghor
thEA o2 oA choline?] 715 HE5& 9910® ¥ ek®
AD 3= 71919 1 9ol v A4 58S fAlske 8
S A7 A|EEE0] Wol ARHA s oR Algslo] o] 7+
AH, ofalld, 33 A2t ek Aol T2 SVdo] YERA
ey 2 choline?] 7% S7Hs 13 Wd#Ql Ak
acetylcholinesterase(AChE)E- A|3l|8h©. 24 acetylcholine (Ach)
o] tiakE 2= Zlolt,

3ol B3t decursin® AChES Aaljale] Ache] 4
< S7MA AAAJ AA] W S @37} Sk Decursing]
AChE]| tht IC,; 3.9%10* Mo decursinol®] IC;;> 2.8%
10°MZA4] decursin decursinol ®.th= °F&}i} AChE?] 4]
a7k Qo™ AChES] 24 oAle] <t 7= 24 #Ae o
Tl 23 decursin®} decursinol®] pyrone T-%7} AChE2)
24 QA melr Fas TS St

Sk in vitro A3S E3l AChE &4 A Z3o]] thst A+
o]%.o]] Ach ZA3AIQ! scopolamine]] 2J3}e] AW=o] Fw
mouseS ©]43t i vivo YL 3FATE A hFRTFS> AChE
inhibitor24] AD2] X|8A|Z AFE3}IL )& velnacrines AR
3] decursin®] &= H|w ST} In vitroo)4= AChE
o thet A&7} decursin®.t} decurisnole] T 7FaFRAA]
23 mouseclM AS XIBAA I Ay} AA| <] 719 4 8t
&7 Ayo] Z1& djjn} FHoM 53] decursin®] &I}
decursinol®.t} 1 757 Uehdeh™ olejdt Fd4) FEE2
S B9l kRl A oS BHoE AREsiths 539

4

M

Q) HRE] ARGEC] OF HAES o] ate] QoRio R
ke ool vl H/do] A2 Fe] EAL Alekow o] Y
o apgo] AR el 2 ofe] ks ARt @ =
F2hE AL Qlek. Hd Slekel Hisle] MAE ofokEe 1A B
FAE o] Aol gkl A= Fkart e 249 <t
A7dt okae] o 7)3do] HetehA| etk A REAl=
TIA= o] oz} Aleko o] sidte] Y vt

FelA B8A|, N8 XA, A, 21GALL B X5
AZ AREEHE I
angelatee] o gt #4lo] F538taL gl FAlolth FdH+=
coumarin AE-EE FE FAE 0] glom o ARE Zofx
kg E U= AES decursin® decursinol angelate 2}
decursinolo]th. ol x] A A3 o] )] kg el #
#=]o] decursin?} decursinol angelate®] T HE oF] &3h= &
ok @y}, vlElglol A% oAl ax, =3 A3k JhA &3, ol
Ab &4 oA &9 & 95 &9, 3 AR &9, Q1A s &y
ot}

oju] Ry ok AYE o oz WA ke ok &
HEE S Aola 7ksAdo] HolE ok a¥ER St I

Aolli= decursin, decursinol angelate®} decursinol®] 2]l %

X
1o
N
o,
M
re
[aN
e
o
o
Z.
X
Q.
e
g
1z
=
=X

oL ‘{N o>

nodakenin, isoimperatonin, umbelliferone, peucedanone 5 ©|
¥35o] =t 9@ coumarinAlFEL 7323t xanthine
oxidase 1Al &7 Y™ Coumarin’d £¢1 decursin®
xanthine oxidaseol] thdt oA G} ASHhd & A5 a7
5 QU] wlitell 5% ABAR 582 7Feol 5slith %
XN EAZ 7P o] AF-E 1 91 allopurinole I3 2371 9]
2N, =5 A, 7HleTH g FAgo] W) wiiel Aj
2L =7 AgAQ sdo] gk Ao decursine A28
theto] & 4= Qo™

Decursin, decursinol angelate, decursinol®] K. 31% k]
I WA e 53] 9% Wk Gy #ske] 4l
TSl oigk 58 ¢, Al XsA|2e] 58] &9, ¥Esdel
53] 29 5] Svhz 2 oln] ol AlkEe] s
ol ofe] o] ok g Jido] F I k=
o]t}. Decursine 98] & 5% G349} anti-androgend ¥-&
83 APA oF X ZAZ9] /s 7153, aldose reductase
A gatel A B adE o] 83k il AL A
A, coumarin’gd®-2] A7 54 B3S 283} decursin AHA| 2]
1A A ZIE o)43 ADS) X BARS A TFsshh ™)
Decursin?} decursinol angelate 4} ojuj2} o] & E24S vl
o7 Bt BEHERE Aoko g ks slsAlo] ltt. o)n)
decursing 7|E wlgo g o] FE¥ [3-3,4-dihydroxy-
phenyl)-acrylic acid 2,2-dimethyl-8-0x0-3,4,-dihydro-2H,8H-
pyrano[3,2-g]chromen-3-yl-ester] E2lo]| §Jo] o}Ex] ] 2
3ke) AsARAMS 7reA T 78R 99 XumAEAC] 7
o] Barg uf ek

A ulel o] decursin, decursinol angelatex & -
A2 okl mael 54 AEate] Aol zlo] ofe Wik
T Aok /e 7ks/do] dAAoR o]F A7) flEiAeE
A o2 B3 decursin, decursinol angelate A-|2] &4
Abgl o E RIS AT, A A, diiF A7 REo] Hojok
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