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‘Angelica’ is one of the most traditionally consumed medicinal herbs around Northeast Asia including
Korea for treatments of various diseases or health care purposes like hematopoiesis, blood circulation
for women, sedative, analgesic, and a tonic medicine etc. Angelica gigas Nakai, a Korean native species
of Angelica, is clearly different from the others in containing a high concentration of active ingredients
like pyranocoumarines including decursin, decursinol, and decursinol angelate. These compounds
have various kinds of positive effects such as anti-tumor activity including the precaution of neu-
tropenia occurred during anticancer drug administration, improvements of metabolic disorders, men-
strual irregularity, impairment of renal function, respiration improvement, cognition-enhancement, an-
ti-inflammatory effect, anti-oxidative effect, enhancing fertility and so forth. Thus it implies incredible
potentialities in future development for foods and drugs. However, certain purity-related qualities
and/or overdose in food products can cause side effects like toxicities; therefore, their safety profiles
should also be considered. This review focuses on the positive and negative effects of three pyr-
anocoumarines in Angelica gigas Nakai and some possibilities and considerations for future food and

drug products development.
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Table 1. Names and efficacy of major drugs derived from natural products in Korea

Sources (scientific name)

Product name Pharmacological effect

Spirea
Taxus brevifolia
Mugwort

Clematis mandshurica Maximowicz, Trichosanthes kirilowii Maximowicz,

Trichosanthes rosthornii Harms, lilacina Nakai
Artemisia argyi Lev. et Vant

Acanthopanax senticosus, Ledebouriella seseloides WOLFF, Eucommia

ulmoides Oliver, Cibotium barometz J. Smith
Coptis chinensis, Ivy leaf
Corydalis turtschaninovii BESS, Pharbitis nil Choisy
Pork lung extract.

Angelica, Chaenomeles sinensis, Ledebouriella seseloides WOLFF, Phlomis

Aspirin Tablet Analgesic
Taxol Injection Anti-cancer
Eupatilin and jaceosidin Anti-ulcer
Jions tablet Osteoarthritis
Stilen tablet Gastritis
Shinbaro tablet Osteoarthritis
Synatura syrup Bronchitis

Motilitone Tablet
Utoma topical solution
Layla Tablet

Functional dyspepsia
Atopic dermatitis
Analgesic

umbrosa TURCZ, Acanthopanax, Clematis apiifolia DC, Cinnamomi

Cortex, Aconitum pseudo-laeve var. erectum Nakai,
Gastrodia elata BLUME, Carthamus tinctorius L
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Fig. 1. Structure of decursinol, decursin, and decursinol angelate.
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£ S13t Salmonella typhimurium TA102, TA15355 ©] 439
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A A3 =dolo] 934 A H = revertant colony]
7t 7 @5 Bt =8 A 39 fA=4 A9
< B fst] 3 248 FFT 9E HUMeHA oy I
3 A7tetel 3712 AP AF} A E revertant colony?
7 S7FeHA Fn. S AT APAM 7EH R
P ofof & Aol A RS A elth. Decursindt de-
cursinol angelate®] @4 A ©]3uh-g A@E &t7] 918) chi-
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mg/kg FoAT A A T4 A ¥ (triglyceride; TG) | ¢ W37}
HZEAJL 59 AFoll= 20 mg/kgoll ATE o] @Ato] B
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Table 2. Main pharmacological effects of decursin, decursinol, and decursinol angelate

No Chemicals Pharmacological effects References
1 Decursin, Decursinol Decursinol  Anti-tumor effect 3,4,6,12, 29, 33, 35, 48,
angelate 50, 58, 60, 65, 72
2 Decursin, Decursinol angelate, Improvement of circulatory system diseases 11, 23, 25, 35, 36, 37, 53,
Decursinol 56, 59, 65,68
3 Decursin, Decursinol angelate Anti-diabetic effect 18, 20, 22, 27, 36, 44, 55,
57, 65, 66, 71
4 Decursin, Decursinol angelate anti-inflammatory effect 5, 17, 42, 46, 50, 51, 52,
64, 65
5 Decursin, Decursinol angelate Anti-oxidative effect 47, 62, 65
6 Decursin, Decursinol angelate Cognitive improvement effect 8, 10, 31, 32, 44, 54, 61,
65, 70, 73
7 Decursinol Anti-thrombocytopenic effect 24
8 Decursin, Decursinol angelate Effect of increasing pregnancy rate 40, 41
9 Decursin Protective effect of neutropenia by anticancer drugs 17, 19, 26, 27
g 3% 51t A =, ol & At T¢ A2 S43 Lol 9FS
FTEE BETY AT H FEFEoE Ud F AT Fol &aFHE 7HE & Sk PKC activator?! phorbol 12,
S de AxY golgrt 2d 9l dH, 44std A4 13-dibutyrate (PDBu)= %&£z =409 decursin® PKC
A Y s 2t FEAFTFS dolert A% st 44 activatorq! phorbol 12,13-dibutyrate (PDBu)oll tf & 2 &=t
S 7ML A 283 FAFSo] FHE AWt g E 4082 ¢ JATE 7IAE PKC activatoro] A8t down
A7 22 AMAHE A5 HETSolga g & regulator2A 9¢& FPAT33]. & PKC= S48 &<
5 A FES dolgt stedH Fe iy AU SHAIRE Azl et e8]y &3t Ago] ol Ad
19 o1 2uhehent ofyzt AA A o2 AAgEe] £ 2 Hog &4 WFe 98-S #Y¢0. PDBut %S T4
Golth. ol g Aok FLA Y A= ALHL AT A 71w Megakaryocytic cell®] #3+5 A st 2= a3
e obd AREA G2 AFIF Aol F AR o} AR dAste W Ago] fEETh33]. PKC activatore
ATk Ao BEA A5AY HAAEAE v R A" granulocyte/macrophage colony stimulating factor (GM-
ABAZ UobA A5a&S 7]H 0% Foli itk ey CSF)} interleukin-6 (IL-6)& #HIANA F¥& gt 3t
G5 Bdstd I} A JHsE AFS FEAY A5k decursine PDBu$} 22 binding sitedl] 44402 2
FUHZARZ o] &3ty AT AT ALKHL ot ofH] ¢ gt PDBud 43 347k Ut PDBudl 9ste] =314
it e 8 kAT oAl A AdET glow A A3 cytokines decursin®] Aol &3te] FolE1 23
TE AL AP Jdot. A FAEQ decursine &  Adsste 2948 R
ZF Ago= 1,909 o A2 k2]l a7} R FHAT3]. Decursin A F¢ %1281 PDBuéte= W E PKC a
19954 & £ a3 HASZ 20009t decursin®] o gk o} B 1T isozymes W24 down-regulations Al7]1 PKC
gjol gato] Ay &bd] A3 E YT Decursing S & a9} B Il isozymes O & Ho|A 7t} %, decursing &
3o V1A E & Bold S BAT Decursin AHA & T¥ 599 F8 7142 PKC activatoro] A 5t down regu-
PKC Activatoro] AF @82 getaas Bl 7]&9 PKC lation®] &3 $HA ek =9 AFA A o olth33].

activator® =28l phorbol esterg decursind &7 o
g APl A phorbol ester®] #&< At 75e Ho
02 544 Holx glon, £3] PKC R2& &3t} Azt
o] Ao wel 23] BHS A down regulation 7]
5& Fdste A2 B3 HY. 53] decursine PKC Down
regulation, &% A E 9| Apoptosis, Gl arresto} HE Y A Lo
A 9] translocation®ll & At A48 &7t JTH33].

PKCE BAWAAN AdGd +Eo2 FAHEA 4 AE
o FEANEE 2T T FT Az S £8 F8%
AAEA 28-S FHAT H5 WEo] HH Fgo| LAYt

24-96M 7t &<+ decursin (25-100 uM/L) A&7} 9zt A Y
A 9% DU145, PC-3 % LNCaP Al ZoA A4S 735
AA ety AAES FESIH T T3, decursinole] decursin®l
Hle) G4 v 895 72te AR #EHA hed F2-F
A BAE AHE 240 Aot Decursinel] 3 A4 oA
© DU145 % LNCaP A Z oA Z&8 3 G(1) A A (p<0.001)%t
A#FHR oM, PC3 AZAAE G(1), S 2 GR-M BA= &
F 2 A5 A g gE2A Yebdo(72].

Decursin A4 A EQ MCF79] 43¢ 55 9&

Ho® A3t Half maximal inhibitory concentration



(IC50)2 2045 pg/mLO|th. Decursing A& & 4A|Z ] 7§
© 944 &3 (chromatin condensation)®] ¢]3t apoptotic
body7} B71E& decursing MEZAEES FEFOE A MCF-
7 AE A& JA I8, 60, 65].

A ZAA ME] A7 -+ cyclin-dependent
kinase (CDK), cyclin-dependent kinase inhibitor (CDKI), cy-
cino] T88HA AAHH FA 2 A5 T2 gﬁolr/}
= CDK, cyclin, CDKIE $AE9] 474 2o uf$ Fa3
A 2}o] th[12]. Decursing CDKE Z4Al71H, CDKE 4 Ztﬂ-
Ei%ﬂ CDKI®| S7h= ME F719] G1-S transition& % 45t
=4 decursin® AHA GAE NEFIE AAst A=
A% AAE st oA Gl F7]9l thate] A &
= Bolr H5ol AYA U3 AEQ PWRIES &= 54 <
oA Fer[72].

me:i_jgrl
o

Helicobacter pylori (HP)= S48 =4 7|25 WEAY ure-
aseE o] &3t GRUYotE s il de LA
Aoz HPY o3 Ade & Hd AA Gl A

L

< 9o gl ITH4]. Decursin? decursinol angelate =
T+ HPol tjg MICE 6~20 pug/mleltH[6]. @A Helicobacter
pyloridll o3 A SR A Fo 7hed ARASES FAA,
bismuth subsalicylate, proton pump %14, H2-blockerE ©]
ARk og & ABAES A7) A8E Q8 FALE
%% M FY35]. HP urease® A A 7= 7]EY FEH=
0E 7|d o= HPY 4&< dAANI = 2eA F2=1
decursin decursinol angelate= ¥4 F4< SAANZ
ATH29].

A5 in vivodl A decursin® decursinol angelate®] &%+ &
H=5 493 AL 20039 = o]t} Decursin? decursinol ange-
late®] 3¢ &5 ZA317] A3l sarcoma-1800] 23] £7of
FTFol FE9 mousedl A FA e FLALL 5-fluo-
rouracil & F3t moused] FH I} U4 A71E FolR St
o A& AR A $- Sarcoma-180 M2 2T B 224
Yol decursin 34.29 ¥ decursinol angelatex 39.6% & %
A T 5629 Boe AAT AE Azl sojuA 1
AR EAE B B, Y 271= 2Tl Hlste] de-
cursine 40.6%, decursinol angelatew 45.6% % A8t % th.
Decursin? decursinol angelate®] &#7} zto]7} e Z1&
decursinol angelate®] angeloylic acid”] ¢} decursin® sen-
ecioylic acid W& Bl F &7]¢] o] 2 et FE& A
o], YA w79 Apo], NEEA Y o] 502 decursinol
angelate’} U] 37} =48]

o9} M Z decursine I
LhEF of C1Sp1atm°ﬂ o A% %" AFEHE HolH, =
A A T4 S0 T FUA AR EHE B
t}H[34, 50].
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A dEA BdAz oA 28 Al did o
ecursin?} decursinol angelate 3 #°] H ¢
Eolx 18 9sto] It FH S
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ddAE nEx (%FEHLHH‘““), S A5G
o] glof WEou} ofd g Holl &3 /fHo ALHE T2

Ay okol T}[59, 65].

ape NG9 A Wiy Al
Ht 7o FHAE FAANIE T AAeIH, LYol
83 Eu“ﬁi}ﬂ YELS T3A Aol B3 E o 3

Ag &7t heHes
T rat®] @Al A arachidonic acid\} thromboxane mimetic
Ql U466199] EAa S EHE acetyl salicylic acid 2Tt 24]
A 48] A= o =A A3 grh65, 68].

E3 decursinol S FEAR O R 2EtE AW A

qt 2= AR % Z24Ed ¥ L =5i7t “i°l 2 Efﬂ, de-
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2319 decursinol & ©] &3t &
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%.% ]\:ﬂ- r= ]Etﬂ—

o

]L
T MT:

%3, decursin? decursinol angelate®] mouse &2 mac-
rophage®l| 4] acyl-CoA: cholesterol acyltransferase (ACAT)Z
Ao ™ ¢ half maximal inhibitory concentration (IC50) 7
7} 43, 22 yMEZ A ACATS] &4 JAE QA3 cholesteryl ester
(CBY @S 22T CEY @4 Aol td 1C50L 973
101 yMEAM CEZ7} #4432 24 lipid droplete] 2 0] A
H}[56]. Lysosomel A& cholesterol?] 3} 21 endoplasmic
reticulum (ER)e A cholesterol®] ester3l& 3l st CE9 &
& A%t Decursin? decursinol angelate®] ¥3te] de-
cursinol®] &7} wiw g A& EFA AH g JoE
BT Decursinol& & td &3l =71 FH o2 3 A
W29 &) vt ATFEAR B 482 decursin 72%,
decursinol angelate”} 60%°©] ™, decursinol-& 23% & ST, *

& AN Y W77 % decursinol decursin?} decursi-
nol angelateilﬂr 37, 65].

g N aste R4S 2 a3t . §
W 7 31 52 low density lipoprotein (LDL)9 &7F 5 7}at
of Iy k& CES TGS HEZ cholesterolZ A H4ko]
ZHHH A AFH7] 9 F)th[35]. Decursin®} decursinol
angelate CEQ| A& A3f8t7] Wl lipid droplete] 3
Aol A Ho sHGsT Aoy A7 &7t Yok 1
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2 Aol loug Ao gt
a3E #A&AA 1 decursin3} decursinol
angelatet ol gheol 2 & 57] vl FEo] I A2 A"
< o] 83ty B 2EE o] &3te] A A3

Ao tjg N &l g decursin @ decursinol an-
gelate®] ATAIE BEFuL glon, A i A
T= F3E v Joh25]. WA JAFAFEEY AL 7
A BAHE A A HEFo st RFetuA sk on
AAHAL AA F5AE 457 9 fEo] HE&a
g9 dsaRsE AdE FHEAT36]

o

TEY sz 2 g1}

g3l AA A+ oF 10%< 5005 oHo] Ay Y=
e FHI7A Teete] A A dxA Fdol.
I3 gy o Ao B34 5005 9] s
ZolM A A FE 10% el 4ot gaES dn
Je FAEL 1Y FAHZ st FHWFo] Rdsi=
HEAHOZ g 18, G Busa, A &4, A%
&4 HYZARS don 1 9ex dF P79 AT F4
I gFNIA T Y FH0E AAH He &40
2 st &dho] Hol EortE MAXNKY T oY IS
S AM] AFH FEEY S5 02 ¥ Ha T

2, 2 &&713°] AMPK activator®] 283} glucose trans-
porter 2, 4 9 activation®] A3& UEHTH57]. =W oA
= B2 E NADPHY =& W} aldose reductase’} &

02 RH 5 sorbitol& HAH T £4, AT
£4 5 28 &4 TYNA TS s, 9 &4,
A 8, A £ FEFol M8 £ Aot Decursin

3 decursinol angelatex 49| oA &9 aldose reductase
AA &40 sorbitol®] %S Tof G
z e oﬂﬂh‘ﬂ & Q) TH[18, 55, 65]. T
o] EopAIL EFEF 72>L°H7} *§7l %“QO] %%3}”1 a4

: ‘5117} A&
%w ¥ "éo %—7}3}04 —.‘% AW WSL%%J_«I i)équ'
2 s s Aol AEEA A%
5\—’2}01 &l GB%E}. VEGF (Vascular endothelial growth factor)
© @8 AN T2 AAZA T o] HHA F3ho] FHs}
Al AEE L O s dao] JAHAUN 2aAH S 5
49 37t AZET Decursin decursinol angelate™
VEGFe] ofef =5 = o)d @ A& dANIY. F+ 24
& VEGFY] tyrosine kmase receptor?_] VEGFR-2 (vascular
endothelial growth factor receptor)®] ¢14F3tE 2o} VEGFY
A< =or, VEGF o8] dds = A5 E et o3
N13E Foto] ARH o dHe FHE At ndY
BEHoA Y= o8 S 4 7 ATH22, 65 66].

ol 4% EfE e obF o
Zo|th[27]. &A, sorbitoldl] &3 el &4

ductase®] oA F3tol] ofs) A 4 glom A1A ATl
T 32347 4=5 9t Mousedl alloxanO B3l 218G
FHE st A7 o) F o AV T AxEE
2l blood urea nitrogen (BUN), MDA (malone dialdehyde),
AW HF A7 SV e ole A% Y ol
oW 3}=d], alloxan® decursing 374 2T Fo5tH A EA
9 94 FA7} @*Loi Eoh2TH36]. FEAE ol
AT AFEd AT, oA d8< 58 2HA de-
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g WA AR g &
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decursinol angelate® B FWF| A&

o 7he dol 71t En71].

outgoln, 53 M EE AW BE 24 £
GHMEZZA LPSs 22 U=

< ©2 A ZE NO, prostaglandin E2 (PGE2), pro-inflamma-
tory cytokine 53 22 A5/} =2E& AYistod dFol
gk A Fo] 4&& dth[e4]. NOE L-arginines 7|4 &
3t nitric oxide synthase (NOSs)oll &J3l A== E4=
ANZ Y ABALERD &4 A4 £4 2 gozrg 59

lx

Thorgl AeS FAut ko2 AAE NO= A5 ~Ed)
25 F7HN7IH A2 33, BF 59 @3S 34
711 & GFuAEAS Afste 438 23S AT

= 24 de).
dF5o2 ERIHe Y2 Ax4g, A%, #9435, F
nhEl 2~ #AE S 2Fete] A 98kt Macrophages B %5
oA 2 W F stuEA 943594 macrophage
Ao &3 549 A4k, cytokine? chemokine?] 4

O, cyclooxygenase-29 9]¢ & ZHH-g-of
T8 922 Fh51, 65].
X

=
metalloproteinases (MMPs)= matrix metallopep-



tidaseZ2%= H#H A ™ matrixins 2% F =
9] ofd &+ endopeptidases=A 229 A oyt JAF 9
Sl AWt oYzt X 9 7Hd gl g o] Ralo] #o3

e 2 Aaoth o] AaE BE TR AEY 7]
A ends BT ¢ AAT g AE EAE 24
& T o Az 29 F8A 9 A, AZAEA Y
(FAS BJtE9} 22)9f WE 5l Ao E71R1 W Z/4 o o]
e AR A Ytk MMPE E3 AE F4, o] 5(F3/
4h), 23, @R, AZARA B a5 oo 22 AZ
FTolM o L& e Aoz Addn. 45 A
AE E3ste] trofd Wl AR AN 229 £3tel
oA A5, 65].

Decursin®. & &HTEHE Ho|=d, MMP-92| ¢ &t
oty 2}, monocyte chemoattractant protein (MCP)-1, inter-
leukin (IL)-8, tumor necrosis factor (TNF)-q, IL-139] @ =
A 2ol At =3, FFAZA 2" ol WAskL 3l mac-
rophage & B}l microglia®l €4S % A|8}=Fl inducible ni-
tric oxide synthase (INOS)9| =& oFatA st NO< A4
< A4ART17, 42, 65].

MMP-93% cytokiner# 29 & & nuclear factor (NF)-kB
o] FA37 oo o]5S P E 3} Decursin NF-kBY]
24 < AN AW =49 kB £3E ST
NF-xB9| £3} oA} 3029 OIEE AANA A5 HeE
AAA NGB0 EEH-eS BF e Aol A= A
A Whg o2 A decursin®] FHFHES ol EY Ao} 7]
A, Bl AHE 7Hs Aol ATk A decursin®| nu-
clear factor(NF)-xkB &4 A28 Frig 2~ #H o &
#7F 9o decursin® WA E2 3 decursinol& ©] &3k
BAG ABAE Wdste 75 FHEHAT[52, 65].

= Iz
4‘1—).0‘:0_&—‘92
La

ot
ofr

&
N
=2

Fg &%
o EobA 3 gltt. F8t &
el o

°l

> 0_9,

(RIS
K3

o 2 p 00
&

1_)4 4=

=2
:CI)L_t‘
o

PR )
10 oz 4% o ok

| 2

catalase, glutathlone per0x1dase (GSH-px)Q} z2e g
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g4 44 lipid peroxidations frEste] Axoe 3t &
e go)a o A7 A AHE FEAzIT62,
65]. AW Arst ~Eg 27t F7hstd 7ke] AST (sGOT)9F ALT

(sGPT)7} Z716HA) |k, @4 7 REAE A#H 1 e o
73 | (silybum marianum)?| Fe}R 0] =91 silymarin’d 0]
sGOT<} sGPTol tjsl 27 18859} 52.72% < A & 37} 9l
< H decursine 1438 & 41.71% < A3} decursinol ange-
late™ 149 & 4352%9] QA EH7}F UgUH HhH o= sily-
marin 8 &2 7|98t A T SOD, catalase, GSH-px8t 22
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a3l aAE 718t 222 02 decursin® decursinol
angelate= J4Hs} E4AE F7IAZE olY g sGOT, sGPT9
saminase?] A EHE Q= AOE Hol 7H
?%L T oh6s].

T
1—0{1[‘[0
=
o

N%

disease (AD), 3713 2 HPAd HAAA Ao Wy E
o] F7kstal itk ADY T Al #3F thof A

Hi Ao EA S = S A choline®] 7|5 FF5&
Fa ATH10, 65] AD 45L& 7193 1 9 o
gE fAshE T8¢ A4 HEE0] o] AFAH
o

g

r
rﬂ
tlo @ i off U oE X o

O

A At 0*01 TAHY, ofe g, ¥t X]ﬂa“}
59 Z4o] YEUAAT10, 44]. 3 cholined] 7]
9% 938 AL acetylcholinesterase (AChE)
31 3 A acetylcholine (Ach)9] thAHE ZHe Zlolth.
Aol A £ decursine AChEE Adfste] Ache &4
TENA AAAR AA AR FH &7t o Decursing]
AChEe] W& 1C50& 3.9x10*Mo]™ decursinol®] IC50-&
2.8x10°MZ A decursin decursinol BTHE 2k} AChES]
AAEA7F ATH32, 65].

AChES] 84 A ot 72 &4 FA 9 Ao o3td
decursin# decursinol®] pyrone T-%7} AChES| &4 A &
oA 223 IS Foh A in vito VL 58] AChE
24 AA ade] tig A o] Fof Ach Z2FA Y scopol-
aminedl| &3t AWFo] FEH mouseS ©] &3 in vivo A
g<& 392 FA thx272 AChE inhibitorZA] ADS] X 54
2 A48t 9= velnacrineS AH$-3te] decursin®] E3E
H 2 ZA3A . In vitroo] A= AChE] thdt JA E7} de-
cursin2. T} decurisnol®] B 739 A T 21 mousedl| A A&
S AYANA B A AA H9 719 9 5 Ado] 4
o} HEo| A E3] decursin® E 37} decursinol 2t © ¥
olttH3L, 65]. olHF FFH FEEY A% ot koIE
A o t-s HHOE AL TE 5% EdE e A
ojth[65]. ETHE T3 AFFolA Y Fo] dago] Avf
o ddlojgte ATFAAE] & TREL Yo AR
A Z8to Al APP (amyloid precursor protein)7} AB429} AR
409 dHolgE dFAFgolt. ol& W§ Fag AFo|H
oJF Tt FF AW AT fg Ax e A7t
I 9 3T}8, 54].
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8% 94885 Yedtg e
I3 5 T AB42/AB40 ratioZ} Ao e
8 Biomarker’} 2 4 Itk F43 Al A FH A
o] ¥t FAo] FEFT[61]. Curcuming] Foo 93l
AB427} thA A 2o ofste] ®AE 4 Qltke TREHU=H
Decursin® & ¢1A MAZL3 Ho AEAA NiefE =0
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T 2SR Hop ABY| BAAES ol AoR A4HT
ol thg 71 A+7F Basithy AAET (73] £ Aspi-
rin-decursinol &4 &4 0] 10 mg/kg, 20 mg/kgl. & Fo 5
sEAYNA A Strokedl A AAEE7} Yot HRF
ATH70].
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P& 3 (disseminated intravascular coagulation, DIC)%}

2B T} 22 FFolA Bl oo x &
2 g (sequestration) o} EH 3 A o] P4 72 7HA4 o 7]
ol & &tk dad A £9 1ol 9T 84 ¥
FdollA ool B2 AA HFo T AHufx
SAolt. @9 4L hFEER AY 2oL, 2
Zo|E, %’\ﬂol A2 dgAAE Fof B2 Hfolnt ¢
T Aase 4 Aoy #aF A5 wet A

P%

E

Er{r

el >l
rE B o O oo A o e omet P S orlo 2 R 2

i
o

of gEpitt. ol fEol ot dad FaF Aol
=49 A 2 585U FEY HES 9T H 54E
T AT 2y "YA o] YeHus a3 42T
Aole 2HRE T Ay QAAE FAH R MGt
o, 49 AAA ] 7t A 4 Bl BY=2EY
2 GAE AgSAY FEd W oE NREA S 1Y
i & 4 Ak FANE oY A EFINE 5 =59 4
ol og Afole A 2o e FoA A5Y 1Y
Al A=7t 2ok, ol wet A E A 2ERAE
oA (Z olH)o] HLT & Ut 4 PA4FH Ade
o @A B &Ael tal FUsA sUE AR A2 da
T Foly oot Ty vk da% £E2
TETYAY EEE AZ EAE YoHE F 9o, 89
Atole 2, #9052 &9 whg3 2o BAgo] e
T Ath EI AR AR A9l 37T o3t A2eA
Hasolopsta AE7IZEe] 10€ A=ekA FEol= AT}
EAFH.

8 4344 %719 A (thrombopoietin)e A ZZ5H &
2% RS FAAT e 4TS e, Axd RS
AdAs A S freste WdAd 238294
ohe] wAHESE YEf o] o 4 Hag Y FEE of

ol'

718k Abgo] FHE AT Al ETL]] (cytokine)?! I EF31
(interleukin)# GM-CSF (granulocyte-macrophage colony
-stimulating factor)° TEAA AFAZEY B Host
Aoz FHA AT, Y4 BTN Y@ A4 B4o|
sttt 2 o] & Zdo] Az EAy 7o

&0l A=

I
4 A2 ey €43 ZaF AR 9lof A
Aol wiehA, ot HaF o Ex A8 AR}t ¢
g e 7H‘%°l AFe Ao,
HANES 1%% A2T 7483 &< SD Ratel] 353t
FoqsA= 7é-°r°ﬂ ool F7kete AFE HAoH vE
of §ZT FARE IUeke Ae € & UTH24]

eiME 37t 51t

WzEE A3 A Fad Yals Fadl gk o
g YEa%E 539 =wo] TRxHUG. o= AT Faw
oldl & 3 79 24t A

oA B2 &
cursinol angelate (DA)<] EJJr
HAE2 et 2ol UHd
() Y2, (2) BPA, (3) BPA+D/DAS] A 7H4 1§02 78
@tk FO #29 D ¥ DA A& BPA 1% Hlad v 2o
Az FhA B #7 A, A%, ud 2 he
SIS 2T A o vind o, A2 £49 fo3
72 BPA+D/DA (7.69%)% BPA (64.70%, p<0.01) 15l
A 75T} BPA (50mg/kg/%) 152 FL Aol AL 7



h'

&5 Az E3hy o, BPA+D/DA 159 D/DA F7H= Fl
Aol Ao Al 2 4=98.87%)9F E+&2 FstA 35 A
At Ad A7 HxE o, 24t AFdA dzT
(75.02%)3} BPA+D/DAT (78.11%) Aol BYA Aol A
frolm @ Aol A A ¢ttt D/DA 1§ & 4
EE2 dzTd vzsdn o2 g dolH e 24 o 24
T8 D/DAGO mg/kg/¥)7F A4 T @ 7)ol
At oo Wsts YoittE A UERATH40, 41].

SEF AAZS Ho|ED}

Decursing 534 cisplatin®] st 2454 A74E
7k e Aol A7H AL F7HE FUA Y Benzenedo] W&
FoAd o3 F4=4 Fgad g 9Edy S aRE T
o o 80%E TFT)

1A (benzene)%
e 134 27 Foq /\101] FE 22
U (corn oil) = ;Fe]f?} Al 4401 Lotk #d Zr%%
(decursin, decursinol angelate2 4] 72%)2 10 mg/kg & F S
2 WA HojM 1d, 132 253 Tt dzxT

o

(control group) WAlS 37 Fo F Ad4o|E 3 1FO]
o, FAU 2T WA 200 mg/kegs WY 257 AT T
OF0y, AT B A9 A3 FEE 99 10
mg/kg &F0.Z WA (200 mg/kg)T Aol 257 AT Fol

& JFolth o 27 (3,660cells/ul) A (6,460 cells/ul)ol
H18) oF 56%<] Z47F AU, AT (4,610 cells/ul)S A
wol Hste] 71% FEOZ 353kl Tl Histe] 26%
FhE AdE HAFAT26].

AARS U1 R 483 S A} ARG B4
A Q7] gl ofel wAL A AFE Aot Y
9 AABY A ARH B4 U A5 ARAE 3
MES] 42 s AEHY AR A8 Az By
o NS Fa HF5AAT. £ APANE Hela AEES AHE
sl FARAAE 1A AFTE AE7] 93 AAE ol

Angelica gigas Nakai (AGN)®] F&&& Hela Al Z9 Al X
AE 7Hs4e Eoled 7 E3A o9
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