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Effect of Inula cappa on CYP450 Enzyme in Rats by Cocktail Probe Drugs
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[ Abstract | Objective; To study on the effect of Inula cappa extract on the activities of six cytochrome
P450 (CYP450) enzymes in rats by Cocktail probe method. Method: Rats in the I. cappa high and low dose
groups were given oral administration of active fractions of I. cappa at a dose of 8. 127, 2.709 g-kg '-d ™" of the
material for 7, 14 d, repectively. Probe drugs ( caffeine, midazolam, tolbutamide, omeprazole, metoprolol,

chlorzoxazone ) were simultaneously injected to rats after administration. Plasma was collected at different time after
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the administration of probe drugs. The plasma concentrations of these six probes were measured by UPLC-MS and
their corresponding pharmacokinetic parameters were calculated with DAS 2. 0. Result: Compared with the control
group, only the apparent volume of distribution (V) of midazolam was increased; area under the curve (AUC,,

and AUC, . ) and half-life period (T,,) of caffeine, midazolam, tolbutamide and omeprazole were increased and

the clearance rate (CL) of them was decreased in rats of I. cappa groups. But there were no differences in

pharmacokinetic parameters of chlorzoxazone and metoprolol. Conclusion: I. cappa can reduce the enzymatic

activities of CYP3A, CYPIA2, CYP2C9 and CYP2C19 in rats at different degree, among which CYP3A is the

strongest.
[ Key words |

interaction ; midazolam
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Fig.1 UPLC-MS chromatograms of various probe drugs in Inula cappa plasma samples
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Table 1 Linear regression equations of six mixed probe drugs in rat plasma
WEF R 2k T R? 2R PEYE [ /mg- L 7! LLOQ/mg-L " LLOD/pg 1~

25 0% T gk Y =0.047 8X -0.003 7 0.999 8 0. 005 00 ~20 5.00 6.08

S b o Y=0.048 7X -0.004 3 0.999 4 0. 005 00 ~20 5.00 6.17

K 5 1k Y=1.082 1X-0.0213 0.999 7 0.003 75 ~ 15 3.75 0.54

TR s Y =0.127 6X -0.004 4 0.999 3 0. 006 25 ~25 6.25 2.06

W BRI Y=1.1172X-0.027 5 0.999 5 0.002 50 ~ 10 2.50 0.53

EEIREYN Y=0.1573X -0.412 8 0.999 4 0. 005 00 ~20 5.00 0. 68
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B4t Wk 2.
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BT, ) BRI BR A (CL) Al s H 2R BT IR 48
FRR,14 d @ R4l AUC,,, AUC,, i1 T, , 39K,
MIHERFE AR T A 25200 T, ,, B B3 K, 14 d 25254

.63 -



5525 B 2 W FEXEAFFEHRE Vol. 25, No. 2
201941 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019

R2 BERUHAMFEEZEZRNETE RRERESERYE

Table 2 Precision, extraction recovery and matrix effect of methodological investigation of each probe drugs %o
v RSD b4 I JF R
L *i@f I RSD i RSD
/mg: L H 1y H 1] (xxs) (xxs)
LS g i 0.03 5.0 3.7 92.11 £2.47 2.8 96.65 £2.45 1.7
ra 3.12 2.4 3.0 98.22 £1.25 2.1 97.31 £3.61 1.9
= 25.00 1.5 1.2 99.12 +1.78 1.8 96.77 £2.72 2.9
g PR 3 0.01 5.4 7.0 91.73 £3.46 5.1 96.40 £6.37 6.6
i 1.25 4.3 3.2 98.71 £1.65 2.5 98.47 £2.26 2.3
=) 10. 00 4.8 5.5 99.38 £0.79 0.8 98.93 £1.41 1.9
FFLIE IR 1% 0.03 3.6 2.3 94.36 £6.35 7.2 92.46 £4.26 4.7
a 2.50 2.5 3.6 95.82 £2.48 2.2 96.72 £1.66 1.4
= 20.00 1.5 3.5 97.63 £2.23 2.7 98.35+£1.22 2.5
DK 35 s 3 0.01 5.4 4.3 98.71 £2.16 2.9 99.35 +1.81 1.1
EP 1.87 4.7 3.5 97.46 £1.32 3.5 98.14 +1.32 2.4
=1 15.00 1.5 3.1 99.20 £1.25 1.4 95.68 £5.20 6.2
SRS 1% 0.03 3.4 8.7 93.38 +6.16 6.5 97.34 £4.55 4.8
r 2.50 2.4 4.2 97.67 £0.31 0.3 97.74 £1.26 1.3
=1 20.00 1.3 3.9 98.52 £1.37 1.4 99.28 £1.67 1.0
R TR {3 0.03 5.9 5.9 89.74 +2.86 3.3 96.77 +2.18 2.3
ey 2.50 3.8 5.7 97.48 £1.57 1.6 95.39 £2.87 2.3
=) 20.00 2.8 2.6 97.48 £3.47 1.4 98.04 £3.26 3.4
Y 20 *
L e AT IR o apm
15 —- ﬂ”ﬁﬂ?ﬂ]?ﬂ
- 7 dfEHEA
10 < 7dRAEA
= 14 dEHEA
54 = 14 dEFIEA
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Fig.2 Mean plasma concentration-time curves of six Cocktail probe drugs in rats plasma(x +s,n=6)
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) AUC,, 1 AUC, ., KT CL FEAR; R B 3 A48
PREGF A SRR (V) I R, 5= B4
O KA CIRAR T, BR 7 d (R A B AL 2 51, HoAl 4

24 AUC,,, AUC,, 1 T,, 3] & 39 K, CL B i [%
I, V38K S VD SR R SEFEI IR 2y s 4 S 8 5 2
I 22 50 g, W&k 3,

F3 KRBIKES Cocktail R AYWEERUI AW EEANFESH (3 £5,1=6)

Table 3 Main pharmacokinetic parameters of all Cocktail probe drugs in rats after intravenous administration(x £s,n=6)

WEH R ZH 2= H A 34k 35 4L 7 AMRHI A T d@EAEA 14 dIRREE 14 dERlEa
TR hrmg AUC,,/mg-L~"-h 15.470 £0.376  16.060 =1.823  21.178 +4. 155"  23.046 +2.196" 29.362 +2.191%  29.682 +1.312%
AUC, ,, /mg-L~"-h 16.384 +1.719  16.713 +1.603  21.682 +4.417" 23.835 £2.219" 29.565 +2.345>  29.221 +1.213%
T,,/h 1.370 £1.332 1779 +1.132  1.676 1. 149 1.097 £1.215 2.138 +1.293" 4.458 2. 478%
CL/L-h~'-kg™! 0.123 +0.011 0.121 £0.013  0.092 +0. 021 0. 081 0. 008 0.035 +0.002"  0.042 +0.008"
V/L-kg ™ 0.226 =0. 185 0.325+0.251  0.212 0. 142 0. 125 £0. 133 0.256 +0. 057 1.282 +1.825
FSER TR AUC,,/mg-L~"+h 76.247 £3.191  81.626 +6.312" 75.585+1.900  76.228 +1.105  78.833 +1.742 87.351 =2.030"
AUC,., /mg-L™"h 78.502 +4.245  81.997 +5.451" 79.916 +2.136  80.273 +2.339  80.613 +2.313 90.072 =1. 678"
T,,,/h 6.949 + 1. 633 7.170 £1.259  7.556 £2.210 7.337 £2.479 7.271 £2. 659 9.053 = 1.084"
CL/L+h~'-kg™! 0. 006 +0. 001 0.004 +0.001  0.006 +0. 001 0. 007 +0. 002 0. 006 +0. 001 0. 006 +0. 001
V/Lkg™! 0.064 £0.013 0.047 £0.007  0.077 £0.014 0.087 +0. 024 0.067 +0.019 0.057 +0. 008
wie P AUC,,/mg-L ™" +h 3.405 0. 202 3.211 £0.09 3. 124 £0.353 3.837 +0. 458 5.460 =0. 360" 5.553 +0.521"
AUC,, /mg-L~"+h 3.448 0. 187 3.472£0.319  3.267 +0.542 3.934 +0. 561 5.490 +0. 368" 5.706 +0. 600"
T,,/h 0. 484 0. 093 0.523£0.371  0.612 £0.405"  0.998 £0.481%  0.659 £0.200" 0.993 =0. 494%
CL/L-h~'kg™! 0.291 0. 016 0.290 £0.025  0.313 £0.047 0.258 +0. 035 0.183 +0.012"  0.177 +0.019"
V/L-kg ™ 0.204 =0. 046 0.334£0.117  0.202 0. 119 0.259 £0. 125 0.173 0. 053 0.247 0. 113
S vbo AUC,,/mg-L""+h 60.250 +5.107  60.391 +1.748  61.955 +1.416  61.224 +3.546  60.304 = 1. 814 62.682 +2.714
AUC,., /mg-L™"-h 61.331 £5.124  60.611 £1.598  62.410 +1.388  62.599 +1.779  62.301 =3.504 62. 832 +2.702
T,,,/h 2.685 0. 595 2.827 £0.606  2.456 +1.925 2.552 £1.216 2.136 =4. 851 2.874 £ 1. 464
CL/L+h~'-kg™! 0. 066 0. 005 0.053 +0.008  0.061 +0.007 0. 057 0. 008 0. 062 +0. 009 0. 056 +0. 002
V/Lekg™! 1.498 +0.951 1.538 +£0.488  1.472 +0.450 1.373 £0. 118 1.489 +0.323 1.473 +£0.123
IR T AUC,,/mg-L~"-h 40.893 +5.258  132.466 +2.115% 40.408 +1.377  54.084 +2.957" 87.937 +1.939>  93.451 +2.501%
AUC, ., /mg-L~"+h 41.534 £5.711  133.629 +3.366% 40.812+1.244  54.122 £2.995" 88.210 +1.988>  94.376 £2.913%
T,,/h 1.089 £0.857  12.755 +1.377% 1.735 +1.484 3.933 £1.311"  3.422 +0.808" 5.240 =1.523%
CL/L+h~'-kg™' 0. 049 =0. 006 0.016 £0.004>  0.041 0. 028 0.037 £0.002"  0.018 +0. 009 0. 016 +0. 003%
V/L-kg ™! 0.423 +0. 005 1.277 £0. 164> 0.421 =1.543 0.508 +0.060"  0.581 £0.018" 0. 627 0. 059%
FFLIEIR AUC,,/mg-L~"+h 11.546 £0.286  11.662 +0.952  11.801 +0.783  11.547 +0.961  12.053 +1.866 11.653 +1.052
AUC,.,, /mg-L™"+h 12,183 £1.796  12.232+1.066 12.333 +1.458  12.139 +1.582  12.125+1.832 11.808 = 1. 074
T,,,/h 2.034 +1.286 2.868 +1.872 2193 +1.486 2.058 £0. 602 2.745 £2. 873 2.507 £2.098
CL/L+h~'-kg™! 0. 842 +0.270 0.872 £0.223  0.819 +0.088 0. 835 +0. 106 0. 841 +0. 133 0. 853 +0. 084
V/Lekg ™! 21.578 £1.916  24.113 +1.561  20.691 +1.251  21.965 +1.034  20.593 +0.930 20.985 +2. 612

52 MY P <0.05,2 P <0.01,> P <0.001,

3.2.3  FHAE 2 E W KGN TR E 251 25 3 o

SR, LK 4,

SR KR 4 A £ S SRt AT
2 x2 M R T7 22 50 M, 23 B = B4 1 45 24 TR 400 R i
X B SR | PR SRR TR | ol e DR K A i (24 Bl
FLRTEAE T BEMEERWN 4 MR ) 25805

SN2 25 T WOk R R SE B g AUC,,,
AUC,, Al CL AT 22 5 WoREE T IR T, , AL V
AR FENEZES  UIHEN B CL AT 235 1k 25 55, WK ik g
S ES RN BEEZ R MRk R,
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Table 4 Variance analysis of factorial design(2 x2)

75 5 3R U5 WE 2 r
AUC,, AUC,, T,, CL V
JELI) AR B SEhrm 0.015 0.020 0.077 0.025 0.168
Fl it F R 0.005 0.011 0.285 0.821 0.296
JEVI1 5 300 A8 AU 0.052  0.123 0.241 0.070 0.204
JE 0% TR 0.223  0.435 0.010 0.083 0.015
Fl it R 0.394  0.697 0.130 0.154 0.521
JE1 55 300 4k 38 B0 0.335 0.213 0.127 0.146 0.126
JEII Rk Wi 0.145 0.151 0.407 0.015 0.250
Fl i R 0.326 0.321 0.258 0.130 0.108
JEH 530 5 H RO 0.442  0.426 0.380 0.422 0.427
JE R0 DK 0.010 0.014 0.039 0.012 0.013
7l F RN 0.025 0.013 0.014 0.026 0.012
JE 5 70 58 BN 0.031  0.024 0.006 0.017 0.027

BERIMER) AUC,, Rl AUC, , A b M2 5, B
TR A R R 57 500 5 DR B DR K Y 25
B SR B 2 S A N, B SE |
FF R TR A DA A 3 2 B 2 S RO 38 B
137, i K ik e 1 AUC,, ,AUC, ., , T, ,CL fl V4
AR,
4 itig

AHFFERRE SCHR (2], B Cocktail 42593k
254 UPLC-MS I AR 87 7 Pl | [a) i 2 B
IE N 3 SO SN T SIN e[ SN
SERIME RN FEFE K /K 6 Fh CYPASO il ) 45 1 265 4 ) 43
B D7 i, MR AR RS 0 80 A 2 o0 i e A BRI N Tl 3
PEAE B TR A R BT 254 b P R TR e v
SETE BB AN A5 1F T A e 0 R R T 5 b
4 R 25 W7 IE 85 TR0 4% 1R R A e s i R
L 2 % Sk [ 13,19 1404k 4% 45 #1265 9y 10 4 L.
HUTE B T TR 2 SR, B T AR S 0 R
W 5, HERE 1 W RLF5 4 min, 3 FL AT LA R A6 0
FiF A R 2590

EHA G R 15 ~ 30 '), A BF 5 H 5¢
6 25 9 06 30 -5 Sk Y R R R AR R — B, A
A O 2 PR AR AR SCRR A R 2 T d R 14 d
W 2 Sy 2V i A AR A A T R
1 7 v R 20 S B 5 R, A T AT T2 A
KB CYP450 500 . 45 532 W] 2 35 %)k Bk
WARET 252503 e i R N E 2, 52
FIZAR L, 76 14 d 5 7 i 25 25 1, CYP3A (i # £FIiE
- 66 -

Yywk ik e & A K BRI AUC,, fl AUC,, 2935 K
2.3 4% /R HAGXT CYP3A 7] BEA77E b 4 1 i 1
P CYP2C19 A1 CYPLA2 (4 35 41 S B . 25 har
Ao HE PR A R B N B AUC,, 43 51 238 K 1. 92 Al
1. 63 {578 2EH 45 %) CYP2C19 1 CYP1A2 1] REFF
155 0 AE s CYP2CO AR &HIE 9 B 2R B T Rk 7
KREAANB AUC,, F1 AUC, ., 35 K2y 1. 15 £, 42K
FH B CYP2CY Al REAFTEM S M HIE - . B A 43
B B 25 B 108 W 45 25 R I 6) CYPLA2 it CYP2CO 14l
R FEAE — 5 W9 52 W), EL 45 24 &) 300 R 45 24 7)o %)
CYP2C19 #1 CYP3A # il %k i Y945 $2 i, X CYP3A
1M 75 A 1E — 22 938 BN .

A T 1 6T 2 B 2 1A S SORE A4 1 78 i 3% 1 5
M R F IR 5 T 0, 528 A b R R A 24
ALK CYP3A 7 ZEGSS i 30 i 4 T ke G At IF. 75
ity TCADHIVE ], 5 A SCE A R 0 22 5, UL 259
TEAR N B AR B AT 52 2% A FRAL I 9, AU AT 14 S 15
N 2 LL5E 2 BEUITR NG Ol o R, R 9% 2 H- 2 %t
CYPA50 [iff = A= 400 il £ FH % 9] 45 AL il X = B 48 4H 5
il 300 B i R e 4 T 25 B H2E ER IR AR .
FHATE RN R, 56 BN KZ it
FEAERTEM S EAE R . AR g R R L H 4
154 CYP3A,CYP2C9,CYP2C19 il CYPIA2 %34
R 245 ) 3K (T ) R 2 400 o i O P L AR 25 )
AR £ 2 AR TR RIAE T 3R TR IR G ] 25 i) 5
BRI AR 2R AL, LAk S bR 245 W A BRI (0 #
RIE R, A e PR A FH = - 2 A S T 590 £ 4L 52 30 4 40
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