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Inhibitory effects of Kudiezi Injection on five isoforms of rat liver microsome
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Abstract: Objective To study the inhibitory effect of Kudiezi Injection on rats liver microsomes CYP450 enzyme in vitro. Methods
Rat liver microsomes were prepared. Kudiezi Injection was incubated with mixed probe substrates (phenacetin, tolbutamide,
omeprazole, testosterone, and chlorzoxazone) in the liver microsome incubation system, respectively. The quantitation of metabolites
of substrates were determined by UPLC-MS/MS method. Results In the range of measured concentrations, the activity inhibition
rates of Kudiezi Injection on CYP2E1, CYP2C9, and CYP2C19 were less than 50%. The ICs, values to CYP1A2 and CYP3A4 were
12.68%, 8.11%, which were exceeded the daily clinical dose concentrations of Kudiezi Injection from 0.20% to 0.80%. Conclusion
At the normal doses, Kudiezi Injection has almost no inhibitory effect on CYP2E1, CYP2C9, and CYP2C19 in rats, and nearly no
inhibitory effect on CYP1A2 and CYP3A4.
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1.1 48§

2¢[E Thermo Scientific /A @] Accela600 pump 5
OB AT . LTQ-Orbitrap I, Ml HW %
BT (ESD. Xcalibur2.1 TAE%%; R200D %4 1/10
TR ([ Sartorius A )); TTM-1 A
BEWIR A% (HAS SIBATA /A7)); DY89-1 HU %))
WIESIHRAL CToH Z R80T FRESCO 21
R B O L. 80 ClB AR WL YA R i i A (58 [H
Thermo Fisher Scientific /A #]); Millipore Synergy
UV B2k AL (& Millipore 23 w) ).
1.2 ZA@FNikF

TR VRS CIUA% 10 mL, FHARE LR 24
WAHBRTAEAR, #itS 141209); VG T Ok
I >98%, FilHr TR A R AF, #6'5 1108926);
FRORHE T IR =2, Do 2035 >98%, T [ 1 ]
Dr. EhrenStorfer A, #5750 C17589900.
C17322500; 6B-FRHESEM, [t 73 40>98%, [
Sigma 2v#], it H2898; 4-FRILHI KM TR, SR
0 H0>98%, F:[H Cerilliant 24 7, #lt'5 FN061311-
01; 6-FRILGEMEVDIR . S-FRIL B G H M, i /4L
¥)>98%, W H INZ K Toronto Research Chemicals
o], 5k 2-WHH-100-2. 6-QFY-28-2; X%}
OB IENY . IR, EML R, 2RSS (N
FR), JHE o> 0 >98%, T E 1 £ i 2 A
¥, #5209 4 100218-201408. 100367-201104.
100364-201302. 100560-201301; oa-Z5 35, BES
VC5E . fffe et s, (7 il FE eI 1 O — i R
AIRAF,; BFRE M. BR8N AR 2, 1t
HAEERA A A ]

1.3 ¥

SD K, HEPE, SPF 2%, 1A (2004+20) g,
6 J, 1\ AL SO SR SR A IR ST A H,
WL PAYEANIE S SCXK (1) 2015-0005, 4i3E T
DRBEA SIS E, WA (2442) °C, N
(70£5) %.

2 HESHR

2.1 ARRYHI&

200 O IRABRNA PREDUE B PR TR

AEAVE T S EUMe b R RS h e, AT
i, 4% 2,500+ 25.000. 1.250. 5.000- 12.500 mmol/L
(1Y% HE A i B VTR

2,12 WFREBIHIS RS FREN AR 2 R RS
i, W TR, ECHIE 1 /L AR

2.1.3  WERRERZ IR INHI A RS AR KHoPO,y
13.6 g, HEBZKEM, FLHIH 1 mol/L KH,PO, %
W FREUKoHPO43H,0 22.8 g, JHHBAl /KA, AL
Hl#5 1 mol/L KoHPO, ¥l K% HL 1 mol/L
K,HPO, 8.02 mL. 1 mol/L KH,PO, 1.98 mL, Hli##4l
IKEEAR, FCHIER 0.1 mol/L MR £h 22 phif

2.1.4 NADPH % K% FREUE & ) NADPH,
FH R 25 22 P R T B B2 24 10 mmol/L IRV o

2.1.5 MgCL#HIMHI% K2 FRI MgCl, 1& &,

FH 5 1R £5 52 1P E 1) R R 50 mmol/L FRI R -

2.2 KRBFRCRLK Ay )&

KBEEEALK 120 J5, BIhlosALse,
BRI, ST TER KR N AR B SRR (T
4 °C) HEVENFNE, By O TR, Rk
VERFNE 2 BB ts, O . K e S K4 (1)
A PRER KPP, FHUEARHE T MOE i . BT, 4%
124 AN Tris-HCl 220, 7Rkt Hh il 20 3
4°CF, 10000Xg .0 20 min, HUH BiSW, JF&
I EIEW; HR R BT, 105000 X g B0
60 min, FF_EIEW, POEERI Mk fHok i iR
T Tris-HC1 1, B850 8057041 EP rf, IHAE
—80 'C MRAE, %M.

2.3 BFRCRLIRIE B R R

LR 9 4L, Al gl SR (5
B E ARRIEL 23900 0.25%- 1% 2% 4%~ 6% 8%-
10%+ 15%) ", B HAAR N 1 000 uL,
HIFRCRLAA (0.5 mg/mL) BEPFRZE M (0.1 mol/L)
MgCL ¥ (50 mmol/L), JRAHAHEW AR T
50 pmol/L. FFZEA#E T /IR 100 umol/L B3+ 100
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umol/L =27 50 pmol/L FNEM:¥b 5% 50 pmol/L, =
AT B EAR EAAREES] 1 min,
37 ‘C/K#r FW¥E 5 min, FIA 10 mmol/L NADPH
JABN Y. 30 min f5, W 200 pL, SZEPIIADKYA
CNE (£ 0.01 ng/mL Z580KF5) 400 uL, eV
1 min J5, 4 °C. 15000 r/min 2.0 20 min, 35
R Aok A RE f, BL 5wl ¥\ UPLC-MS/MS
Sy Hrks .

24 FEFRE

241 {4if% 41 Waters ACQUITY UPLC BEH
Cig B4 (50 mmX2.1 mm, 1.7 pm); JiahAH:
0.1%F /K (A) -4 (111 (B); BAEUEN:
0~0.5min (5% B), 0.5~0.8 min (5%~28% B),
0.8~3.0 min(28% B), 3.0~3.5 min(28%~35% B),
3.5~5.0 min(35% B), 5.0~5.5 min(35%~80% B),
5.5~6.0 min (80%~5% B); BEFEARL 5 ul; 14F1
M 0.4 mL/min; A£i: 40 C.

HIEB T W FVRRE 400 °C; LAV R 800
L/h; 20 2 i, (MRMD &l #&-AC3
PR AR T SR . RIS L A
WA KO BREFERY m/z 151.97. 110.14. 12 V. 16
eV; 6B-FLFEEEMT m/z 305.36+ 269.27. 36 V. 44 eV;
A-F2FEF IR T R m/z 287.19. 89.104 10 V., 36eV;
S-FRRLBLIE R m/z 36221, 214.15. 46 V. 12¢eV;
6-F2 LA MY oE m/z 185.83. 130.04. 66 V. 24 eV;
ZRWRFE (NFR) m/z380.37. 91.10. 66 V. 36 eV
243 FErrEREe OSSR RIE S I ORL AR
5 MgCL %l BRI IR G, Ll At
VESEH BVEWL AT AN B HE R
fts S FPERER SRS A 1R TR B T L I P b
55 T AORE AR T A o 119 22 0 38 Rl P 2 A T L
B W 1. 2R, ORI AT 3 o0 BR A
IR ). NEREIIE T4, BRIl sy
AAE SR et B BIAE 6 min N HIE, H
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Fig. 1 MRM Chromatograms of blank samples of incubation (A), blank samples of incubation + probe drugs + internal

standard (B), and samples of rat liver microsomal incubation + internal standard (C)
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Table 1 Calibration curve and linear range for metabolites

TREF 24 ith 2k 75 Fe r Al (pgmL ™)
X £z e Y=0.11 X+0.004 7 0.999 0.60~50.00
6—FR AP T Y=58X10"*X+55x10"* 0.999 6.00~1000.00
S-FRAE B b Y=0.15 X+0.001 4 0.999 0.60~50.00
AR FE R T IR Y=0.15 X+0.002 6 0.999 0.07~50.00
6p- 252 Y=0.014 X+0.004 4 0.999 6.00~500.00
£2 BRGFFYBEEFERBERBER ( x£s)
Table 2 Results of precision and accuracy for metabolites ( X £ S)
HW (n=6) Hial (n=18)
. JIWNpig=se7d
AU 5 pemL ) A5 i/ HER & bl Ak LR R
(pgmL™") RE/% RSD/% (pgmL™) RE/% RSD/%
Xt TR 0.20 0.18+0.02 -12.17 8.56 0.1840.01 -8.03 591
Ly 0.60 0.55+0.07 6.62 —6.58 0.5610.05 -6.71 8.70
3.13 2.99+0.12 3.53 13.54 3.23+0.23 3.50 7.05
25.00 24.43+1.20 5.61 16.22 25.73+1.54 2.90 5.99
6-FFREAME  2.00 23440.22 221 3.57 2134021 6.30 10.05
W 6.00 6.7740.35 6.25 4.80 6.61£0.25 10.11 3.82
125.00 118.66+5.72 -5.07 5.12 123.41+3.90 -1.27 13.63
1.000.00 1034.15+3.80 3.41 10.43 1007.0+7.88 0.71 12.03
S-FRIL W 0.20 0.17£0.01  —14.17 421 0.1740.01 -16.14 422
EAli 0.60 0.6040.01 -0.08 1.51 0.5940.02 -1.14 3.18
3.13 3.3240.10 6.26 2.85 3.26+0.19 4.19 5.88
25.00 25.88+1.66 3.50 6.42 25.75+1.87 3.00 7.25
4-FR LK 0.02 0.030.00 3.13 6.90 0.0340.00 6.55 11.14
fis TR 0.07 0.08£0.00 14.71 6.37 0.07+0.01 7.16 7.11
3.13 3.2740.06 4.53 1.72 3.17+0.36 1.46 11.50
25.00 25.40+1.79 1.60 7.03 25.81+2.16 3.22 8.37
6p-Fr Kk 2.00 1.95+0.11 -2.74 3.47 1.9940.10 -0.51 4.87
i 6.00 5.9140.25 -1.55 3.79 5.9040.17 -1.68 2.94
31.25 30.63£0.32 -2.00 1.05 29.45+1.51 -5.75 5.12
250.00 245274428 -1.89 7.92 250.1+5.14 0.05 14.92
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#3 BREPFYHERYEANEERRELER (n=6)

Table 3 Results of matrix effect and recovery test for metabolites (n = 6)

_ [ % SRR
wEw JF R (pgmL ™)
[N /% RSD/% K% RSD/%
XF LTz T 0.60 85.881+6.16 7.17 92.65+8.92 9.63
3.13 84.9414.58 5.39 82.47+4.86 5.90
25.00 85.8649.05 10.54 92.71+12.81 13.82
6- RIS MR 6.00 85.30414.00 1.14 86.63+13.14 10.44
125.00 86.70110.40 12.00 96.62+7.19 7.44
1.000.00 101.75+7.12 7.00 94.02+7.33 7.78
5303k BT R e 0.60 84.96%6.53 7.69 108.53+£9.48 8.73
3.13 83.0945.35 6.44 110.97£10.48 9.45
25.00 83.30410.33 12.40 118.81+12.38 10.42
AR IRG ] IR 0.07 88.024+9.61 10.92 105.614+10.24 9.69
3.13 85.0945.90 6.94 108.98+9.76 8.96
25.00 86.40110.90 12.61 112.52+11.66 10.37
6B-FREL 6.00 80.11£6.18 771 113.15+6.05 5.35
31.25 84.6616.19 7.31 111.074+12.83 11.55
250.00 88.214+10.78 12.22 114.10+10.03 8.80

F4 FRFF-POREERELER (n=6)
Table 4 Results of stability test of metabolites (n=6)

0h 10 CF12h -20 CF9d
X J R/
(NZ /] (ogmL ™) WAFPCRIREE,  RSD/%  WUARSUEKIE/ RSD/%  IARSURIKZ/ RSD/%
(pgmL ") (pgmL ") (pgmL ")

R, 0.60 0.410%0.003 5.3 0.560+0.120 8.7 0.41040.002 34

HE 3.13 2.83410.130 3.7 3.57610.192 42 3.56040.107 32

25.00 23.140+1.611 42 26.250+0.843 3.1 28.049+1.885 5.6

6-J2 A 6.00 4.823+0.171 45 4703 +0.203 8.4 4.694+0.309 10.7

Meb o 125.00 118.663+7.911 5.1 118.663+7.911 5.1 141.063+11.177 6.7

1000.00 870.276 £ 104.688 8.2 851.031£123.932 9.0 1113.379£100.410 7.3

5- % ik B 0.60 0.420£0.003 4.6 0.590%0.020 32 0.430£0.001 2.3

e AL 3.13 2.88740.182 42 3.55740.216 49 3.3754+0.140 438

25.00 22.659+2.274 5.5 28.361+£4.283 9.6 27.283+1.904 6.0

4- % B H 0.068 0.04240.002 2.6 0.073+0.008 7.1 0.04140.004 9.4

B TIR 3.13 2.9354+0.115 2.8 3.54040.487 13.2 3.42140.338 9.3

25.00 24.051+1.994 6.0 27.502+4.920 13.9 27.267+3.322 10.0

6p-Fr =2 6.00 4.190£0.032 6.1 5.90010.293 2.9 4.0100.005 7.5

T 31.25 30.579+0.278 1.1 27.771£1.785 4.1 33.550+3.144 8.7

250.00 245.274+24.191 7.9 218.440+14.203 5.5 283.160+37.845 8.3
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PR A R 11 R g 5 S R i 8 v P o AR
$% GraphPad Prism #4115, ZEI e W EEVG AN,
TR SRR K B CYP2EL. CYP2C9. CYP2C19
3 PR AR I 1 2635 /N T 50%; X CYP1A2,
CYP3A4 [ ICso (54 12.68%- 8.11%. i1
TSRS ) TR FE XS CYP1A2. CYP3A4 151
FOIE L 2,

100 -

80 4

§
el
560
&
= 40 1
CYP1A2
201 CYP3A4
0 T T T T 1
-1.0  -05 0.0 0.5 1.0 15

IgC

2 FREIREHHF IR CYP1A2 1 CYP3A4 &%
RORNE (n=3)

Fig. 2 Effects of different concentrations of Kudiezi Injection

on enzyme activities of CYP1A2 and CYP3A4 (n=3)
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3 ENI R H T 259 0.20%~0.80% "), CYP1A2.
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SPABRIIHEIER; IR AR R, X CYP1A2.
CYP3A4 JLT-EAMEIE .
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