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Abstract

Furanocoumarin derivatives and relative
compounds are thought to be involved as the
active ingredients in grapefruit juice (GFJ)
which had been reported to inhibit
Cytochrome P450 3A4 (CYP3A4) activity
and will result in high risk adverse drug
reactions. Naturally, various derivatives of
furanocoumarins are detectable in plants
belonging to the families Umbelliferae,
Leguminosae, and Rutaceae. Many of them
are often used as fruits or traditional
medicine and widely used in our daily lives.
To predict interactions between herbal
medicines and drugs, the first priority is to
identify at least the major components having
inhibitory effects on P450 activities. In the
first year study, a reversed-phase high
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performance liquid chromatography (HPLC)
method using a gradient mobile phase system
was proven to be acceptable for separation of
bergamottin, DHBG, bergapten, bergaptol
and psoralen. Detection and quantification
limits of all analytes were calculated ranging
from 0.09 to 0.17 ng/mL and to be 31.25
ng/mL, respectively. This confirmatory
method then applied to detect five major
furanocoumarins contained in ten Chinese
herbal medicines widely used in Taiwan.
Results demonstrated that this HPLC method
is appropriate for applications to quantitative
determination of five furanocoumarins and
each of ten crude drugs we examined showed
various degrees of  furanocoumarins
components. In additional, we investigated
the ability of five furanocoumarins and ten
Chinese herba medicines to inhibit the
nifedipine dehydrogenation activity of
CYP3A4 was examined using rat liver
microsomes. All five furanocoumarins
showed strong CY P3A4 inhibitory potencies
and the 1Csy values were calculated to be
3.12, 149, 7.80, 13.56, and 7.22 uM for
bergamottin, DHBG, bergapten, bergaptol,
and psoralen, respectively. Therefore, some
of herbal extracts were shown to be potent
inhibitors of CYP3A4. These results
indicated that crude drugs containing
furanocoumarins could inhibit CYP3A4
activity and would possibly lead to drug
interactions.

K eywor ds. furanocoumarin, cytochrome
P450 3A4, high performance
liquid chromatography
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Table 1 Available information of the crude drugs tested in this study.

Crude drug Source Family Species
¥ % Rai-7hi Uncertain a, China Umbelliferae Angelicae dahuricae radix
% 7% Oiana-Huo Guang-Dong, China Umbelliferae Notopterygium forbesii root
M=% Du-Huo Guang-Dong, China Umbelliferae Angelicae pubescens radix
[# k. Fana-Fena Inner Mongolia, China  Umbelliferae Saposhnikoviae divaricata radix
% ¥ Dano-Gui Gan-Su, China Umbelliferae Chinese Angelicae sinensis radix
+ 4 Huana-Oin Uncertain a, China Labiatae Scutellaria baicalensis radix
H ¥ Gan-Cao Inner Mongolia, China  Leguminosae Glycyrrhiza uralensis radix
512 Ge-Gen Uncertain a, Thailand Leguminosae Pueraria lobata radix
* Mt ¥ Yin-Chen-Hao Guang-Dong, China Compositae Artemisiae capillaris herba
Fft £ Chen-Pi Guang-Dong, China Rutaceae Aurantii fructus immaturus

#Obtained at alocal drug store without knowing the place of production.

Table 2 Contents of furanocoumarins of crude drugs

Crude bergaptol psoralen bergapten DHBG bergamottin
drugs water acohol water alcohol water alcohol water acohol water alcohol
Bai-Zhi 6933.78% 8657.97 B 399.75 2474.82 6827.23 - - 188.42 -
+2420 +2161 +5.88 +25.85 +30.65 +11.81
Qiang-Huo 5425.37 38021.99 B 13855.36  2010.92 39517.96  3202.86 1100.24 8782.66
9 +30.24 +21.28 +17.42 +33.48 +10.29 +35.50 +14.76 +16.83
Du-Huo 1973.30 306.85 B B 1483.29 7522.12 1938.99 4329.09 -
+1857 +282 +1997 +11.92 +32.76 +30.96

750.26  3487.00 293.65 4214.29

Fang-Feng  — - +1454 +£3508 +1074 +3555 B - B

oG B B B B 201869 102438 B B -
ang-Gul +30.57 +19.89

y , B B 1447105.18 1278.34 B - _ _
uang-Qin +2830 +3532

Goncap 379937 627970 B B - - _ _ _

+3303 +24.95
Chenpi B 10525.08 22143.17 2204145 48059.02 B B -
+2690 +£3223 3226 +2344
— : Not

& Concentration (ng/mL) (mean+SD)



Table 3 Inhibition of CYP3A4 activity on the metabolism of nifedipine by furanocoumarins

furanocoumarins 1Cs0 (uM)
bergaptol 13.56
psoralen 7.22
bergapten 7.80
DHBG 1.49
bergamottin 3.12

Table 4 Inhibition of CYP3A4 activity on the metabolism of nifedipine by water and acohol
extracts of crude drugs

Residual CY P3A4 activity 1Cso
(9 of control ) (pg/mL)

Crude drugs water extract alcohol extract water extract alcohol extract
Bai-Zhi 4402 £7.91 69.57 £ 1.87 63.02 >80
Qiang-Huo 31.86 + 8.83 67.60 + 1.37 43.87 >80
Du-Huo 82.37+1.26 59.89 + 6.50 >80 >80
Fang-Feng 91.08 + 3.63 63.49+6.24 >80 >80
Dang-Gui 96.08 + 10.82 72.32 + 3.25 >80 >80
Huang-Qin 67.42 +7.23 62.41 + 10.07 >80 >80
Gan-Cao 96.52 + 0.90 43.68 + 0.47 >80 36.52
Yin-Chen-Hao 40.79 + 15.00 91.58+2.21 33.56 >80
Ge-Gen 18.62 + 0.43 89.23+4.70 38.87 >80
Chen-Pi 67.15+ 3.58 65.63 + 3.70 >80 >80
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Figure 1 Structures of five furanocoumarins.
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Figure 2 HPLC chromatogram of five standard furanocoumarins. The retention time of each
furanocoumarin is bergaptol at 7.13 min, Psoralen at 9.65 min, bergapten at 12.70 min,
dihydroxybergamottin at 13.63 min and bergamottin at 22.26 min.
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Figure 3 Calibration curves of five furanocoumarins.
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Figure 4 HPLC Chromatogram of Nifedipinﬁe. A : Microsomes blank ; B : Nifedipine in
denatured microsomes ; C : Nifedipine metabolized in microsomes
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Figure 5 HPLC chromatogram of alcohol extract of Qiang-Huo.
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