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Inhibition of rutaecarpine on in vitro hepatic metabolism of five Coptis alkaloids
in rats
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School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Objective To investigate the inhibition of rutaecarpine, a main component in Evodiae Fructus, on the hepatic metabolism
of five Coptis alkaloids, and to provide the basis for further study of compatibility mechanism between Coptidis Rhizoma and Evodiae
Fructus. Methods Using rat liver microsome incubation method, the inhibition of rutaccarpine on hepatic metabolism of five Coptis
alkaloids in vitro was investigated. Results Rutaecarpine could inhibit the in vitro hepatic metabolisms of coptisine, epiberberine,
berberine, palmatine, and jatrorrhizine. The half inhibitory concentration (ICsy) was all greater than 50 pmol/L which showed
rutaecarpine had a weak inhibition on Coptis alkaloids. The differences of inhibition constant (Kj) were statistically significant (P <
0.05). The order of inhibited extent was as follows: berberine > jatrorrhizine > palmatine > epiberberine > coptisine. Conclusion The
results could provide the basis to learn the major role on the links that Evodiae Fructus acted on Coptis alkaloids and reveal the
compatibility mechanism between Coptidis Rhizoma and Evodiae Fructus.
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Byidt LC—20AT s AR (A, PUTeH FEvE
RS, fEILA WAL, UV-Vis K2, St
W ARG F8 AN AL (F2 [ Fluko): Biofuge
stratos & Zo AR B0 ML (fE[E Heraeus); G—
16 B midi g ofl (b e Ol ).

SRR EENL (S must-12111602). EHIRZE /N
BERR (b5 must-12111601), J5iHE 73503 =98%,
W A 2 SRR A R BRA R 0] S ER 1R
BEDH (65 110713-200208). EhRE SyT (it
732-8701). FRIR 2K (Hik5 733-8701). RUT (Hik
5 110801-200304), Jiii 74034 =98%, W 1+ [
A E T AR T (PHED . 4840244
fiff 11 (NADPNay). D-Hi%§Hi-6-0R 4 (G-6-P)
FI 2 RE-6- W R il E 5 v (G-6-PDH), I A b5t
FEH MY HARAT PR A (Sigma A 203), Ak
HEEH (k5 A7906), W H Sigma Arl. L.
HE Ry ool ACHIBZK; ARk o Hral
WA TEVEHMENE SD KB, A BT (220£20) g,
B b e A e s g sh ) o ik, 45 SCXK
(1) 2012-0001.

2 HESHR
2.1 HPLC &if&H

i Venusil ASB Cig £ (250 mm X 4.6
mm, 5pum); BN LME-30 mmol/L PR /KE
W, BEEEVEML: 0~20 min, 10%~70%Z.fif; 20~
35 min, 70%~55%Z.ME; 35~36 min, 55%~90%
i s 36~43 min, 90% £ ; AR 1.0 mL/min;
i 35 Cy A K 270 nm.

22 WHESEARIHE

73 RS B PRI B 0 A5 AR ot B R I A,
TV i o) B 5 2R B AN [F) 94 & R B % (COP:
2.2~110.4 pmol/L; EPI: 2.3~115.6 pmol/L; BER:
1.8~115.2 ymol/L; PAL: 2.2~120.6 umol/L; JAT:
1.9~110.8 pmol/L).

23 NEREREYSI&

R B PR H PHE S0 i o 5, 0 e v A T i Ak
JE 4 3.74 mmol/L WARIEW -

2.4 NADPH-%4% RGRV%HI1&

K% FREL NADPNa,. G-6-P. G-6-PDH. MgCl,
e, IUKE R, W15 2 mmol/L NADPNa,.
20 mmol/L G-6-P.4 U/L G-6-PDH.40 mmol/L MgCl,
) NADPH- & £ R4t .
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23 IR SCHR 7 I R 4% K RUTF OB A o 23 K %
WH RUT 8T PE &b, BT HIEE, A
KRR RORLA Cli 3 TR BE R 1.0 mg/mL) (1) Tris-
HCl 2200, T 37 C/AKIGHR G TR E 5 min, 235
oA COP. EPI. BER. PAL Fl JAT, JiIA 200 pL
NADPH-& 4 2488 8)) [ 3, il 7 AR 0.4 mL,
EE RUT BIFILRIREE S 5124 04 25+ 50, 100.
150 pmol/L, 5 EWIHRIIHI LA IR FEUIRA 5.6+ 11.2,
22.4 umol/L. 5 30 min 5, S2EIF%Z 103 fLEHl
IOANVK R BEZE 1 N, A 7.5 uL 1) PHE %o
F4°C. 12 000 r/min 2.0 20 min, HU_E3E W N, %
T IMFEE 400 uL 5%, T4 °C. 27 000 r/min &
> 20 min, HY L3 20 uL #EFE, #EFT HPLC 4347 .
26 FHEFER

TR “2.57 TTVE Sy 4 & A A i
RS R, 4% “2.07 TR R4, WiAS 5 Fh
HEAYH HPLC B (K 1. 4558 PHE Hi5iE%/E
WIBRIEE T R, ZrEgseds, ok R g 1 vt ok
D2 BT o

ST AT N IR B VO R N 2R PE G R R A K
K RSD 7E 0.42% ~ 4.16% , [ % 7F
91.29%~110.49%; &AW SV = iR ECE. 15
h RKRAW WA, FFa EREAD E 2K

t/ min

A AR B-RUT X C-FFORL AR + S0& AR Wik +
PHE+RUT 1-JAT 2-PHE 3-EPI 4-JAT 5-PAL 6-BER
A-blank rat liver microsome B-RUT C-blank rat liver microsome +
Coptis alkaloids + PHE + RUT 1-JAT 2-PHE 3-EPI 4-JAT
5-PAL 6-BER
15 FhELESE YR K RATRORL KT & i B9 HPLC &
Fig.1 HPLC of rat liver microsome incubated solutions
of five Coptis alkaloids
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2.7.1 RUT XSV ICs (. [fE 3 & A
YIREIR B34 g 22.4 pmol/L, #4J% “2.57 WU 54 4E,
D 5 75V s A AR DR R R, TR IE K
EPIIRAREERE (1), IR FE S 5 R
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PIBRARIH PRI (D, WS RUT X 300% & A=Yk 1)
i He

V=(C,—Cy)/ (p?)

I=N—=V) 1V,
Co MR IAA 2 B0 AU ATEG W Cumol/L), G, 2 ¢
(min) W AR HIE S W IRF R (umol/L), p AK
U CRIAA R AR BIRE (g/L), Vo NZHAM YV, Vi AK4%
AV

W 16F RUT R BEREAT X Bt 48l &, THE 1Cso,
ZER WL 2, W41, COP Al EPI ff) ICs fE ) >100
umol/L, BER. PAL F1 JAT f#) ICso {li$47F 50~100
pmol/L, DLZK 1.
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(n=5)
Fig. 2 Curves of metabolic inhibitory rate of RUT with
different concentration on Coptis alkaloids (n =5)
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MKME (x+s,n=5)
Table 1 ICsy and K; of RUT against hepatic metabolism
of five Coptis alkaloids (x+s,n=5)

G/ ICsp / (umol-L™" K;/ (umol-L ™)
COP >100 88.203£1.586""""
EPI >100 83.161£0.515™"*
BER >50 22.561+0.718"
PAL >50 37.06640.726"*
JAT >50 30.84240.299 "

5 COP l#k: "P<<0.05; 5 EPI L% #P<<0.05; 5 BER H#%:
"P<0.05; 5 PAL bL#G: “P<<0.05; 5 JAT bk #P<0.05

P < 0.05 vs COP group; “P < 0.05 vs EPI group; "P < 0.05 vs BER
group; ~ P < 0.05 vs PAL group; *P < 0.05 vs JAT group
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{ELBR /N BRI BE ) i o

DL st 45 1, 435 RUT K 5 Bl 3% 4= i
BT RS NHAR S Ko RUT b4 A2 W00 44 FH s
AR X 5 £ RUT &AW K; 525650
P K H] SPSS Statistics 17.0 Gt B FHEAT HLR 207
Z250 B (One-Way ANOVA), [rl I #E47 £ i L4
(LSD), P<0.05 H4il2#m X, Wk 1.
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Fig. 3 Inhibition of RUT on metabolism of each Coptis alkaloid (n = 5)
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