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Effects of Compound Danshen Injection on Activity of Different Subtypes of Cytochrome P450 in Rats
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150040, China)

[ Abstract ] Objective: To evaluate effect of different doses of compound Danshen injection on rat liver
microsomal cytochrome P450 metabolic activity by Cocktail probe drugs. Method: Male rats were randomly
divided into four groups, including Danshen injection high, middle, low dosage groups and the control group.
Reversed phase high performance liquid chromatography ( RT-HPLC) is adopted to determine plasma concentration
and 3P97 Pharmacokinetic software was employed to compare pharmacokinetic parameters of four specific probe

drugs. Result: Compared with the control group, elimination half-time (t,,,) f caffeine increased from 50.492

128
min to 54. 456 min and the area under concentration-time curve ( AUC) was significantly increased, clearance rate
of chlorzoxazone can be

and AUC of tolbutamide

(CL) was significantly reduced in compound Danshen injection high-dose group; ¢,,,

shortened, AUC was reduced and CL was significantly increased in high-dose group; ¢,
were gradually increased and CL was gradually decreased as the dose. Pharmacokinetic parameters of midazolam
were no significant differences of compound Danshen injection of three dose group. Conclusion: Compound
Danshen injection on the overall level of rat liver micro-body CYP2C9 has a certain extent inhibition, and there is
a dose-dependent. There are weak inhibitory effect on CYP1A2 and weak induction on CYP2E1 of high doses of
compound Danshen injection, there is not effect on CYP1 A2 and CYP2E1 of low and middle dosage of compound
Danshen injection. There is not any effect on activity of CYP3A4.
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Fig. 1 HPLC chromatograms of plasma samples after admini-

stration of compound Danshen injection
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Table 1 Precision and recovery data of four probe drugs after administration of compound Danshen injection in plasma(x +s,n=5)

. Jo Bk i H PR % B H [i) K %% 3

/mg-L~" M 458/ mg- L~ [0 2R / % RSD/% I ABE /mg- L~ [l %/ % RSD/%

g e PRl 0.5 0.47 £0.07 94.00 6.9 0.53 £0.04 106. 00 7.7

2.0 1.87 £0.35 93.50 7.2 2.21£0.59 103.50 6.2

10.0 10.43 £1.20 104.30 3.8 10.78 +0.37 97.80 5.1

S v 52 1.0 0.99 £0.45 99.00 4.8 1.05 £0.74 105. 00 9.0

30.0 31.67 +1.83 105.57 6.3 31.82 +2.65 103.73 6.4

60.0 59.28 £4.09 98. 80 4.7 61.77 +3.81 102.95 6.3

2R TR 1.5 1.47 £0.51 98.00 6.0 1.68 £0.44 102. 00 7.8

30.0 31.89 +3.79 106. 30 8.3 28.57 +2.46 95.83 6.5

60.0 61.49 +8.60 102.48 4.8 59.64 +9.81 99. 40 3.7

b 3 £ 0.2 0.19 £0.05 95.00 5.0 0.21 £0.04 105. 00 6.8

4.0 4.21 £0.38 105.25 5.7 3.89 £0.76 97.25 5.9

8.0 8.52 +0.84 106. 50 7.3 7.93 £0.55 99.13 6.5
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K2 ARATFEAASEHRERABRME D4 FHIRHAYHBREME (2 +5,n=5)

Table 2 Stability of four probe drugs after administration of compound Danshen injection in plasma (x +s,n=5)

KI5 30 d

J A2 v 3 FICE 12 h

iR /mgeL-! HUREE(E RSD IE RSD I 5E AH RSD
/mg-L~! /% /mg-L™! /% /mg-L~! /%
UGS 0.5 0.53 +0.02 3.8 0.50 +0.03 6.0 0.51 £0.02 3.9
2.0 2.21 £0.11 5.0 2.17 £0.09 4.2 2.14 £0.08 3.7
10.0 10.45 £0.47 4.5 10.62 £0.31 2.9 9.94 £0.33 3.3
S b o 1.0 1.00 £0.01 1.0 1.04 £0.03 2.9 1.02 £0.05 4.9
30.0 30.77 £1.31 4.3 29.42 £1.02 3.5 33.18 +1.42 4.3
60.0 60.96 £2.31 3.8 62.35+1.93 3.1 58.57 £1.69 2.9
R TR 1.5 1.52 +0.04 2.6 1.68 £0.08 4.8 1.49 £0.05 3.4
30.0 29.63 £1.42 4.8 31.24 £1.23 3.9 32.57 +1.26 3.9
60.0 58.01 £2.76 4.8 65.77 £2.58 3.9 58.99 +1.81 3.1
D 3K g 0.2 0.21 £0.01 4.8 0.22 £0.01 4.6 0.19 £0.01 5.3
4.0 3.94 +0.19 4.8 3.85+0.14 3.6 4.06 £0.11 2.7
8.0 7.95+0.28 3.5 8.13 +0.39 4.8 7.82 £0.31 4.0
10 70
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Fig. 2 Mean plasma concentration-time curve of caffeine after Fig. 4 Mean plasma concentration-time curve of tolbutamide after

administration of compound Danshen injection or normal saline
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Fig. 3 Mean plasma concentration-time curve of chlorzoxazone

after administration of compound Danshen injection or normal saline
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administration of compound Danshen injection or normal saline
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Fig. 5 Mean plasma concentration-time curve of midazolam after
administration of injection normal

compound Danshen or

saline (x +s5,n=6)
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®3 XRATFEFASESEEOEFIMHEERBERINFZESH (2 £5,n=6)

Table 3 Pharmacokinetic parameters of caffeine after administration of compound Danshen injection or normal saline(x +s,n =6)

i ESH B DA Xif HR 4 IR & 21 rh ) 2 e 7 41

U1 re min 3.855 +0. 169 5.558 +0. 392 4.429 +0. 831 3.651 £0. 375
tog min 50. 492 +8. 205 50.894 +5.218 51.396 +9. 035 54.456 +6.723"
AUC,, gL~ +min "' 0.438 +0.012 0. 442 0. 023 0.514 +0.038 0. 685 0. 024%
Ky, min "~ 0.021 0. 003 0.018 =0. 006 0.017 0. 004 0.013 +0. 002"
CL mL-h ™! 0.572 £0.015 0.461 0. 027 0.403 0. 022 0.231 +0.018"
ti min 33. 134 +2. 489 38.516 5. 981 40.764 +3.766 53.307 +7. 426"

T EX AR P <0.05,7 P <0.015 8% o AR HE2H 53 318 3.6,1.8,0.9 mL - k

R4 ARATFEFASHHUREORFEUDPRHAERINESH (2 £5,n=6)

g (F4~6),

Table 4 Pharmacokinetic parameters of chlorzoxazone after administration of compound Danshen injection or normal saline(x +s,n =6)

i E S By Xif e 2 I 5] = 41 rh R 2 e 77 ik 2
t12a min 46.220 +3. 862 47.249 +1.256 46.175 +6.538 38.035 £3.117"
Liog min 126. 566 +8. 942 108. 262 = 13. 029 110. 868 =9. 032 92.348 +1.745"
AUC,, g-L ™" min "' 3.054 +0. 026 2.981 +0.019 2.635 £0.012 1.847 +0.035"
Ky min ™' 0.011 £0. 004 0.010 £0. 002 0.011 £0. 002 0. 013 +0. 003
CL mL-h ™! 0. 164 +0. 002 0.167 £0. 003 0. 197 £0. 005 0.370 £0. 001"
L min 63.012 +0. 124 69.305 +7. 135 63.286 +0.918 53.307 £4. 156"

£S5 XRATFEFASHGSRENRFREBRTRNARNAZSHE (v +5,0=6)

Table 5 Pharmacokinetic parameters of tolbutamide after administration of compound Danshen injection or normal saline(x +s,n =6)

EiniE o 34 LR Xif e 21 I = 41 Hh R 2H e 0 2

1 2e min 11.786 +0.479 12.567 £0.966 9.267 +0.583 12.659 +0.765
t128 min 337.459 +21.492 367.435 £27.315 401.303 +35.085" 482.243 +11.683"
AUC,, gL~ min ! 13.678 +0.029 17.473 +0.071 22.000 +0.026" 25.924 +0.023%
Ky min ! 0.003 +0.001 0.003 +0.002 0.003 +0.001 0.002 +0.001
CL mL-h ! 0.234 £0.013 0.203 £0.035 0.114 £0.028" 0.096 +0.007"
t min 3.508 +0.093 3.509 +0.187 3.511 £0.259 4.289 +0.104"

®6 XRATFEFASHHSREORFRERCHARPANFESH (2 £5,n=6)

Table 6 Pharmacokinetic parameters of midazolam after administration of compound Danshen injection or normal saline(x +s,n=6)

2SR g pogiickiil R B R o ¥ 4

t e min 8. 886 +0. 160 8.074 +0. 386 7.554 +0. 596 8.318 +0. 179
tog min 73.560 =0. 643 76. 407 +0. 872 71. 134 £0. 307 70. 431 +1. 239
AUC,, g+L~"~min "' 0. 123 +0. 038 0.128 0. 012 0. 120 +0. 021 0. 137 £0. 072
K min ™! 0. 039 +0. 002 0. 040 +0. 001 0. 045 +0. 003 0.039 +0. 001
CL mL+h~! 0. 037 £0. 001 0. 039 +0. 003 0.041 +0. 002 0. 036 £0. 001
), min 17.769 +0. 328 17.325 0. 856 15. 400 = 1. 758 17.583 £3.912

RPN E 28 Z % T 56 FDA KA 2010 4 i
(M EAE AP ) | [ I 2225 8 R 25 Y
GAE R E R, B AR R R K A4
AR W ) O AT PR R TR | SR e v o
Rk eGSR 25 Mo WK IR I D BRI IR 2, ol
M LR DAy v A 28 2 A 79 S D 5% O JUL IR AR st 7R, A
G B 20 25 IR AN RSN i s A T, A
REF 25 B 70 i AN B bR, ELOR BRUR i K T
W25, — AR AN P R

B 5 05 PF 2 10 0 2500 R R B, TP R
TR 25 8122 S8 1., 1 AUC,, 78 W7 38 K, ¥ B %
(CL) Z#iReAR, b o RS A R 822

oA W B 25 5 U W 52 07 P2 0 S WRTE B AROK
XK EUF U CYP2CO A — & 0 I AE T, H 55
SRR, I R R A] BR R B T PR S S ORI
A PSR AN CARERFTZSZ 0 AN
BORLR CYP2CO A VR T & 07 1H 5 3 31
{18 JHE A B2 4 T R U 55 2 2R R G 1 3 P (EL R R
Bl CYP2CO 1195 56 45 S I N BE 4 W7 A 1R 52 48 25
T — BRI

1 3 0], WEE R A ¢, 50,492 min TR E
54.456 min, AUC,, W] i F+ 1, CL B R B AIG, ¥ B A
BEMEZE R, R A EE TSN
CYPIA2 A #5500 30 i/ H, # v] Gg J2 th T2
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