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Compatible effects of Corydalis Rhizoma and Angelicae Dahuricae Radix components
on enzymatic reaction kinetics of d/-tetrahydropalmatine in rat liver microsomes
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Abstract: Objective To study the enzymatic reaction kinetics of d/-tetrahydropalmatine (TET) in total alkaloid (TA) of Corydali
Rhizoma in rat liver microsomes and to investigate the compatible effects of the effective components such as coumarin (Cou) and
volatile oil (VO) in Angelicae Dahuricae Radix with TA in Corydali Rhizoma on enzymatic reaction kinetics of TET. Methods Rat
liver microsomes were prepared by ultracentrifugation and the TET concentration in incubation medium was determined by HPLC.
Comparative study on the enzymatic reaction kinetics of TET in each group of TA, TA-Cou, TA-VO, and TA-Cou-VO to deduce the
michaelis constant (K;,) and maximum reaction rate (¥,,) of TET in each group and calculate the clearance rate (CL;,) of TET in each
group. Results The K, Viax, and CLy,, in TA group were 0.12 pmol/(L-min-mg), 5.40 umol/L, and 0.022 L/(min'mg), respectively; In
TA-Cou group they were 0.27 umol/(L-min‘mg), 40.18 pmol/L, and 0.006 L/(min'mg), respectively; In TA-VO group they were 0.57
pmol/(L-min-mg), 22.60 pmol/L, and 0.025 L/(min-mg), respectively; In TA-Cou-VO they were 0.84 umol/(L-min-mg), 23.25 pmol/L,
and 0.036 L/(min'mg), respectively. Conclusion The effective components of TA in Corydali Rhizoma with Cou and VO in Angelicae
Dahuricae Radix could decrease CL;, of TET in TA of liver.

Key words: total alkaloid (TA) of Corydali Rhizoma; effective components of Angelicae Dahuricae Radix; compatibility; dl-tetrahy-

dropalmatine (TET); enzymatic reaction kinetics; rat liver microsomes
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Agilent 1200 /=0 AH (A (BLHE G1322A
i< %%« G1310A UG G1316A FEAT . G1321A
FLD il #% . Agilent-Chemistry TAFui, ZHEE R
HIRAT]D; AR DL (Sigma AH]); BT—
2000 E AWM CIE R )\ D7 D RH AT BRA 7DD
XW—80A T e 51 C LR a3 AT G ).
1.2 @5

GERHR A, AHl, DL TET v A4 &
B0 80.0%, & TET 1.82%); FIIEHEKI (VO),
A, FEIE 2.0%, a-dRME LIRSS, 1-1 1
KB R B0 N 6.71% 7.4%. 3.80%; FHIEE
TE (Cow), A, VAMKHTEHZR I SE G RTE
Bh 50.1%, FEKHTIR 3.2%. TET XFH, W H
oh 2 AR ASE T, k'S 110726-200409, 46
TRV IT (B-NADP). %5 E-6-MF IR 1 % Hif-6-
IR AU Y R Sigma AT FE & IR SR G 1T
(B-NADPH) j Solarbio 73 ™ i o
1.3 ¥

fe e SD AR, MEREAFR, 445 H 180~200 g,

TLVE e 2 B SEae s it , SRS : JZDW
2009-0031

2 FHE

2.1 BRRRIIK ARG H) &

MEPEREL S X, 25 16 h JE i ALSE, ]
TROME, FIESI 200 4 CAERER K i T kv
Sh4L FRsE K, FEDE R AT 2 . R BT R,
H Tris-HCI 1 @ 4 213, VKA 31030, 4 C.
20 000 X g > 20 min. H E3E T4 'C. 100 000X g
B0 60 min, FF BIE, FrARUTIEES 73 BRI HORA4 o
ARSI BRSO A ZA N 1 mL Tris-HC fifi {7
W4 °C) ERMRAK, vk, BOEARE T
JEE, AERORIARIY ) 0 8L, =70 CLRER . K%
H0r 5 WAV DN P ORI R 1 D A
2.2 BiRECH
2.2.1 0.1 mol/L Tris-HCl i /E K4 Tris 12.12
g, EDTA —#10.372 1 g, Z&E1#H/K 800 mL, 784-4i
PREMR, N HCLIETY pH 2 7.5, HHHCAESE
1L, sty SRKWE, iR,

2.2.2 BSAVEWMIHI% 10 mg BSA T 10 mL
FEKT, I,

2.2.3 TET XIS EAIHIE KRR TET X
SIS 5, FH R A I 1 Bl 626 pmol/L R £595
R EHOC % BOE s, BRI 9.23. 18.46.
36.92. 73.86. 147.7. 295.4 pmol/L Z& 5\ ¥ 5 %o e

224 BRI E] RO R ORL A R
K%, FFFH 0.1 mol/L Tris-HCI 22 s e il )i 2k 13 5
IR 1.0 mg/mL 175 R
225 FHH Wi AmEEl %GR G-250
100 mg % T 95% LM 50 mL 1, A 85%MfR 100
mL, FZEW/KFBESE 1 000 mL, JE4tEd. H&
WA &% L2 G-250 0.1 mg/mL, 4B 47
mg/mL.
2.2.6 BRAEE FIUTUAROECH] 45 A s A e,
TiSE 4 i [C e Z0EN e B LA &, AR LAl
F NaCl % FC IR 100 pg/mL 2 (AW
23 @iggu

435428 Crosmasil Cig ¥ (250 mm X 4.6 mm,
5 um), WshAl N IE-0.1% B8 /K (50 50, =2
Jl 7T pH 6.0, A&} 1.0 mL/min, FRIEAK
Jy 232 nm, KREFEK N 323 nm, FEE 25 °C, dEFE
o 20 ul.
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Tris-HCl 22 MRl . Wk s E BB IR EEh 1.0
mg/mL) 1% B-NADP 0.5 mmol/L. B-NADPH 0.5
mmol/L. IZ5H-6-151% 5.0 mmol/L. 7% %5 k-6-1%
Wi 1.0 U/mL, JHHMCRLAR S I BTEIRE R 1.0
mg/mL. FEA SN AR FR 53 50l A [R5 e B2 ik
Zj (TA. TA-Cou. TA-VO. TA-Cou-VO) [¥]H %
W10 uL, AR R IR AR R B0 T 1%
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2mL 2k RN, BEREETPATIR I 2 K.
2.6 HEmALIE

R0 5 ) )R NAA 2R 0.5 mL, N B 2
mL, FERVE4S 2 min, 10 000X g B0 10 min. K%
WER EWEW 2 mL, T 45 CRAWTHUKB T,
F1 0.5 mL JZIAH A%, 40 000X g .0 10 min, HX
20 uL, % Rt A AR T E
3 #R
30 FHEEER
3.0 LR CRFRA S 3 4, Sl
A TA. TA-Cou-VO. Cou-VO, 5% % IR,
$%“2.67 TN LA S E o 76 R i 5,
TET 5 JHokRE 4 v 18 P s 2 I e s e b o3 8, 4%
1 PR A B 905 o ) PR 2 I S At 2% AN T
PORE R, JLLRngr N, TET MR EZA 11
min, U ETEER . WE 1.

02 4 638 10 12 0 2 4 6 8 10 12 0 2 4
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BFiAI A+ Cou-VO (E) B9 HPLC

Fig. 1 HPLC chromatograms of blank incubation medium (A), TET reference substance (B), liver microsomes—+TA (C),
liver microsomes+TA-Cou-VO (D), and liver microsomes+Cou-VO (E)

3.1.2 MEXRRFR B IR T IR
JE () TET X B8, 48 TET (RR 43514 0.184.
0.368. 0.737. 1.477. 2.954. 5.908 pmol/L, % “2.6”
TR AL B S EREI 2, LA TET MmO
PR JE Oz HlARE h 28, 45 ) TET £ 0.184~5.908
umol/L LK R R U, [RIHTTFEN 4=372.43 C+
118, r=0.999 7,

3.3 [RICRRE 7EAS I I A R
) TET %W, BCH% 0368, 1.477. 2.954 ymol/L 3
PR LW, #5500, 4% “2.67 TR ik b Bl )5
HEREIE, JELENE 5 d, 0% TET Mg, K
P RICE 92.2%, RSD 4 6.23%.

3.4 REERE % “2.67 WUTERE, e H
W HIEKE % B RSD 739118 3.12%. 5.76%.

3.2 AFREEMAEX TET 7£XRAFRURLIR B EEE &
Bz 3 71 89220

3201 WEREMENE CKEEATEREN 1.0
mg/mL [FJH ORI 0 4 41, 53 m A TA
(4.8 mg/mL). TA-Cou (4.8 mg/mL+1.5 mg/mL),
TA-VO (4.8 mg/mL+5 pg/mL). TA-Cou-VO (4.8
mg/mL+1.5 mg/mL+5 pg/mL), \FUHES (37 C
Kitr, 150 r/mind tFINF, 2350 5.0 15, 30, 45,
60~ 90. 120 min HUFE, ACPREREFEIE. 4505
7, £ 0~15 min ¥, TA. TA-Cou. TA-VO. TA-Cou-
VO &4 TET S PENER, 15~60 min WHFRHE %
%%, 60~120 min JLP- AL #41H TET 4R
ST, GRS T
HOVRIEERS 3] 24 15 min. W/ 2.

3.2.2 RGBT B R B A
FUREIRFE 54 0254 0.5 1.0 mg/mL (¥ ATk A4
B, 5 TA 4.8 mg/mL), TA-Cou ( 4.8 mg/mL+
1.5 mg/mL). TA-VO (4.8 mg/mL+35 pg/mL).
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Fig. 2 Effects of incubated time on TET metabolism
in TA and each group
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Fig. 3 Effects of concentration of microsomes proteinum

on TET metabolism in TA and each group

3.2.3 JRYIKREEXT TET AUGHERKEN %
LA I P 2 S INAAN [ E 1K) TA. TA-Cou.
TA-VO. TA-Cou-VO, fi TA JFTEE 50 0.2,
0.6+ 1.2, 2.4, 4.8, 9.6 mg/mL, TA-Cou Jii & ¥ & 4>
Ak 0.240.06). (0.6+0.18), 1.2+0.37). Q.4+
0.75). (4.8+1.5). (9.6+3.0) mg/mL, TA-VO Ji
EWES A (0.2 mg/mL+03 pg/mL). (0.6
mg/mL—+0.625 pg/mL). (1.2 mg/mL~+1.25 pg/mL),
(24 mg/mL+ 2.5 pg/mL). (4.8 mg/mL+ 5.0
ug/mL). (9.6 mg/mL+10 pg/mL), TA- Cou-VO Jit
IR E 5 (0.2 mg/mL +0.06 mg/mL + 0.3
pg/mL). (0.6 mg/mL—+0.18 mg/mL+0.625 ug/mL )+
(1.2 mg/mL+0.37 mg/mL+ 125 pg/mL). (2.4
mg/mL+0.75 mg/mL~+2.5 ug/mL). (4.8 mg/mL+

1.5 mg/mL—+5 pg/mL). (9.6 mg/mL—+3 mg/mL+10
ng/mL), AFCRIAREE 1 1.0 mg/mL. 37 “C/KIRS)
(150 r/min) 15 min, #IFHE A 15 min. 45 R BN,
TA. TA-Cou. TA-VO. TA-Cou-VO ' TA JiE ¥
JEAE 0.2~4.8 mg/mL I, s AR Bl i) Jot ik JiE
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RN, U CERE AR . LA 4.
50 1 —+TA
—a—TA-Cou

| —&TA-VO
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Fig. 4 Effects of substrate concentration on TET

metabolism in TA and each group

R K TG 7 #8215 XU 204 18l Lineweaver-
Burk plot, 773k 1% TA. TA-Cou. TA-VO. TA-Cou-
VO 4 254 TET 15 ok 44 s e N 1) f KT
R (Vina)~ K I KD FUHF TR CLing (Vina/
K)o 8RN 1. AW, TA-Cou FARSS, TA i
TET BRI 8 12 S8Rk, e Ky fHig KT
TA #, CLip {HIE /N T TA 41, W TA FfH Cou J&
AT RERFAS T AT R 14035 o e
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Table 1 Parameters of enzymatic reaction Kkinetics of TET

in TA and different components

an ot K
min 'mg ) (umol'L™")  min ‘mg )
TA 0.12 5.40 0.022
TA-Cou 0.27 40.18 0.006
TA-VO 0.57 22.60 0.025
TA-Cou-VO 0.84 23.25 0.036
4 itig

U725 P450 (CYP 450) &M £ M A T EF41
SRR R R, 5172 2 EBEI AR
PR . A TR CYP 450, J& Ak B
ARG, & AR CYP 450 BB 50%LL |, &
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I T AIEA ALK TA H TET 76K B AA
W25 8l 2% S Wi s i), 2 B3R B 1 T A 4l
SR EEIN TA A TET WM, $&m TET A A H
JEO Viaxs K Rl CLin WAES) 1% EEBH, K
{HRNEEXH R SERIRE S, K (R, BT R
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