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Effect of the Constituents of Angelicae gigantis Radix
on Hepatic Drug Metabolizing Enzymes
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Abstract - The ether soluble fraction of the roots of Angelicae gigantis Radix caused a sig-
nificant prolongation of hexobarbital(HB) induced sleeping time in mice. Through systematic
fractionation of the ether fraction monitored by bioassays. two pyranocoumarins. decursinol
angelate and decursin were isolated as active principles. Decursin, as a main component. ex-
hibited significant prolongation of HB-induced hypnosis as well as significant inhibition of
hepatic microsomal drug metabolizing enzyme(DME) activities at relatively high dose which

indicated that it is a weak DME inhibitor.
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525A% Smith Kline & French Lab. USA 2
2 713k

A4 E-e]7]€ Sorvall RT-6000 refrigerated cen-
trifuge, RC-5B superspeed centrifuge 3 65~
B ultracentrifuge® AMH-315 32 Dubnoff me-
tabolic shaking incubator ¥ Gilford 2600
UV-Vis spectrophotometer 5% A3ttt
AEEA 717124 Mitamura Ricken melting
point determining apparatus, Varian FT-80A
(80 MHz) NMR spectrometer, @ Hewlett Pa-
ckard 5985B GC/MS system 5& Al&3tth.

AESE U MRS X -TY 259 §%9 &
A AbS8te] H-gAIZ A F 20-25 g2 ddAl ¥
d mouse EE HFT 150-200 g Sprague-
DawleyAl €4 rat& AMEStRom 44715 1
BAtg 2 B 289 TSt Alae 4@
AL 0.5% CMCAol FEAAAN FoAsiaAnt

BMMES Bal-dx3 FEH 2§ 2HT%
etherZ 4FA7¥ 53] WA A3t A&
g3t FHIAT. ZHFES A methanol2
33 F&3td AFstn AR E FHSU. Ether
2 methanol F28¢& §¢5F £2 T3} ether
2 §3 &35 £%2 A ethyl acetate, -

2 AFEY sact. olgo] st

AL 7 FHESY 1y 5LAA nlAe AEo
=g HB FHAIE ARR2 F4s5to] v wats
oW AL Yeld ether BHEE silica gel
columnel| Zo nhexane: ethylacetate=1:0-
15:12 gradient elution® AAJ3td £apgoz
425 = £2EE methanol2 A &5
sk

Compound A42% (methanol):
mp, 103-104 C: MS(EL, 70 eV) m/Z(rel. int.):
328(M". 0.2). 228(19.6). 213(100), 83(13.5).
'H-NMR(80MHz, CDCly) 8: 6.23(1H, d. J=9.5.
H-3), 7.57(1H, d, J=9.5, H-4), 6.79(1H, s, H-
5). 7.15(1H. s, H-8). 5.13(1H, t. J=5.0, H-3'),
3.06(2H. dd. J=17.4. 4.8, H-4"), 1.40(3H, s,
" gem CHy2). 1.38(3H, s. gem CHy2). 6.10
(1H. qq. J=7.2. 1.4, H-3"). 1.84(3H, d, J=14,
CH-2"), 1.89(3H, d. J=17.2. H4"").

Compound 2 -4 R4 ZH74 (methanol): mp.
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110-111 ©: MS(EI, 70eV) m/z(rel. int.): 328
(M*, 0.2). 228(21.0), 213(100), 83(34.3). 'H-
NMR(80MHz, CDCly) 38: 6.23(1H, d, J=9.5,
H-3), 7.58(1H, d. J=9.5, H-4), 6.80(1H, s, H-
5). 7.15(1H. s, H-8), 5.08(1H, t, J=4.8, H-3"),
3.03(2H. dd, J=17.5, 4.8, H-4"), 1.38(3H, s.
gem CHy2). 1.36(3H, s, gem CH;2"). 5.66
(1H, m, H-2") 2.14(3H, d, J=12, CHs3"), 1.88
(3H, d. J=1.3, H-4"").
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% HB =9 242 AR F3lod AR,
aminopyrine N-demethylase®4d9 Z%&
Mazel™ 2 Nash'”e] W', HB hydrioxylase®
el 2% & Cooper ¥ Brodie ¢ 4, an-
iline hydroxylase 249} 42 Imaj % Sato?
ubA 1 cytochrome P-450 &3¢9 £4& Omu-
ra @ Sato 52l WPl Fate] Al
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decursinol angelate(compound 1) 2 decur-
sin(compound 2)¥-& NMR % mass spec-
tral datast B8 A ¢ vjmste] FAsigie} o

Table L. Effects of various fractions on hexobar-
bital<induced hypnosis in mice

a Dose Hypnosis % of
Treatment (mg/kg, i.p.)  (min.) control
Control 0.5% CMC 184+1.1 100
Ether fr. 250 87.3+6.6* 4744
BuOH fr. 250 . 17.3+1.9 94.0
H;0 fr. 250 16.8+1.1 91.3

Data represent mean+S.E. °A single treat-
ment 30 min. before injection of HB-Na(70 mg/
kg. i.p.). Significantlydifferent from the control:
*P{0.001. N.S.: Not significant.
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Decursin 3 decursino! angelateZ} HB $3A|
2l D1Xl= EM - Decursin ¥ decursinol an-
gelatex pyranocoumarin® ¥Fo 22X 37
o] Eolgd¥del BuEdt 7 ArANY Hd
coumarin A7} 74e) B HALE A2A|o) U)X
= &3 gk g 3bF oA decursing 30 mg/
kg B4Ul FoAA] FUAL f80E HES

O M CCE
3% & o% Tal olo\)r ]E Z2v] Ak

kg HHAM S#EE Fojstn 308 § HB-Na

70 mg/kg¥ BN Foisto] FHAIZEE ZH A
% Table HollA Bizupe} o) Falgh 43 wkg-&
Vb0l Bl Frtol wel fofAd e $HEAl
el F71E BEEen 200 mg/kg FoTolAME
274%9 AAT FHAZERE Jepd & EA13H
o} &9 decursin® T2 oA 2 42X decur-
sinol angelatet side chain®l A 3§ 91| gke] t}
288 O JEg4 atelE Ukl 7hsAe] 9l

o2 olg AEIN7 Yt 100 mg/kgE mouse
o] Y3 ¥4 hexobarbital +HAI 7 ol o]x]

Table L. Effect of decursin and decursinol ange-
late on HB-induced hypnosis in mice

a Dose Hypnosis % of
Treatment (mg/kg. i.p.) };rpnin) control
Control 0.5 CMC 23.0x1.5 100
Decursin 50 28.5+2.6 124.0

100 32.4+25" 140.8
150 52.8+3.1""* 2295
200 86.0+2.8™* 373.9
Decursinol
angelate 100 60.6+-1.9"** 263.5

°A single treatment 30 min before injection of
HB-Na(70 mg/kg. i.p.). Data represent mean+S§.
E. Significantly different from the control: *P<0.05,
***P<0.001.
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Table III. Effects of decursin on HB-induced hypnosis and HB concentration in serum of mice

a Dose HB hypnosis o HB conc. o
Treatment (mg/kg, i.p) (tmin) % of control (ng/ml serum) % of control
Control 0.5% CMC 28.8+15° 100 76.1:6.5 100
SKF 30 146.0+1.9"* 506.9 163.9+4.6** 2154
Decursin 200 86.2+1.6"** 299.3 126.2+6.7"* 165.8

“A single treatment 30 mm before injection of HB-Na(70 mg/kg. i.p. for HB-hypnosis or 100 mg/kg, i.p.

for HB conc. in Serum).
***P€0.001

"Data represent mean=+S.E. Significantly different from the control: **P<0.01.
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Table IV. Effects of a single treatment of decursin on DME activities and microsomal Cytochrome P-450
concentration in mice

Aminopyrine Aniline HB
Treatment® Dose' N-demethylase hydroxylase hydroxylase Cyt.P-450
(mg/kg. i.p.) (umoles/g-prot. (umoles/g-prot. (umoles/g-prot. (nmoles/mg-prot.)
/30min.) /30min.) /1hr.)
Control 0.5% 14.84+0.30 6.32+0.37 22.840.72 1.28+0.12
CMC
SKF 30 7.83+0.68*** 4.45+0.02*" 9.30+1.44* 0.78+0.14*
(52.8)" (70.4) (40.8) (60.9)
Decursin 200 10.80+0.18*"* 5.60+0.11" 14.69%1.50™* 1.08+0.07
(72.8) (88.6) (64.4) (84.4)

‘A single treatment 30 min. before the enzyme assay. "Figures in parentheses indicate percent of
control. Mouse livers isolated 30 min. after sample treatment were homogenized and various enzyme

activities were estimated. Data represent mean®S.E. Significantly different from the control: *P<0.05,
**P<0.01. ***P<0.001.

Table V. Inhibitory potency of decursin on DME ~ Wjo} &4 &419] Z7}9} cytochrome P-450%%F
in vitro o Zr7te zeeitis A}Mlomo] ZwgEn} 9lom
ICs values (Mx10)" 2 decursindME EUE ztgo] BHEHE=MNE
Aminopyrine HB Aniline Friel7] fatel A& FalAl 2re) EaAlol mlAE
N-demethylase  hydroxylase hydroxylase - °
6.7 14 62.0 EHE HE & A3 BARE W QAT O
Rat microsomal enzymes were incubated in th( A} Q). olte] AE AT 93l de-

the presence or abs_ence of t}}e i.nh'{bitorA “The cursindl UEA AAETHT} 9-So] =g o}
concentrations causing 50% inhibition of en-

zvme activities were calculated from regression ~ HB THAIZME Z7RAZthe Abdel vl 3o $5
equations obtained by plots of initial velocity vs. AR AAZLo AL wWAE F glon gdo
the concentratons of the inhibitor.
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chrome P-450 &2ate] ZoJX9l A2 25 cation of microsomal enzyme induction. Phar-
o] FEQALEL 42 go] glom ol: micro- macol. Rev. 19: 317-366.

i} 2. Wattenberg, L. W.. Page, M. A. and Leong, J. L.
somal cytochrome P-4509] 7ol 712088 &

veE e (1968) Induction of increased benzpyrene hy-
st O 54 AA g AFH oz FEs] 9 droxylase activity by flavones and related
&td in vitroolA decursin %o ol g v)jure & compounds. Cancer Res. 28: 934-937.
E(@2Te) KEWEETA U inhibitor £ & Kalo R Chiesara, £ and Fassancli B, 1954

urther studies on the inhibition and stimu-
3 o2 = Sy 1o
B whg '"E“]_ MDE WEstel 22 50% lation of microsomal drug metabolizing en-
AF=(C)E Ml 23 Table Vol B v} zymes of rat liver by various compounds. Bio-
9 7o) 10%-10"M levelZ2X 10°M leveldl chem. Pharmacol. 13: 69-83.
SKF-525A°1Y} furanocoumarind £ H]3kod 4. Neter, K. J. (1980) Inhibition of oxidative drug
okgh olx] Z w2 UEhiTE AAS ogit) dh ;ri(;igglism in microsomes. Pharm. Ther. 10:
] 23 i
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