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Change of hepatic drug metabolism enzymes in rat depression
model with kidney-yang deficiency
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Abstract: This study was designed to explore the impact of depression on kidney-yang deficiency in rats.
Rats were repeatedly injected with hydrocortisone for 21 days to establish the depression model with kidney-
yang deficiency. Tolbutamide, chlorzoxazone, theophylline, midazolam, omeprazole and dextromethorphan
were used as substrates of CYP2C6, CYP2E1, CYP1A2, CYP3A2, CYP2DI, and CYP2D2 to test the depression
impact on drug metabolism. Plasma concentrations of six CYP450 were determined by LC-MS/MS and used as
pharmacokinetic parameters. Consequently, metabolism of theophylline, chlorzoxazone and tolbutamide were
accelerated significantly in the model relative to the control (P<0.01), but dextromethorphan, omeprazole and
midazolam did not exhibit a significant difference. The present study suggests that depression with kidney-
yang deficiency had a strong induction of CYP2El and moderate induction of CYP1A2, CYP2C6 in the rat
model.
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Table 1 Concentration of six probe drugs in mixed standard solutions ( pg'mL™"). HB1-8: Eight different concentrations of reference
substances

Probe drug HBI1 HB2 HB3 HB4 HBS HB6 HB7 HBS8
Theophylline 236.8 118.4 47.36 11.84 4.736 1.894 0.758 0.152
Chlorzoxazone 204.93 81.972 32.789 8.197 3.279 0.656 0.131 0.026
Tolbutamide 729.75 291.9 145.95 36.488 14.595 5.838 2.335 0.467
Dextromethorphan 4.272 1.709 0.854 0.427 0.214 0.085 0.043 0.017
Omeprazole 4.221 1.688 0.675 0.169 0.068 0.034 0.014 0.005
Midazolam 20 8 32 0.8 0.32 0.064 0.026 0.005
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Figure 1 Effect of hydrocortisone on behavioral data from

behavioral evaluation. n=8, x+s Data shows body weight,
level score and vertical score in open field test, percentage of
sucrose solution from the total liquid in 2 h in sucrose preference
test, immobile time in forced swimming test. ~ P<0.01 vs control

group
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analyte and IS in sample plasma. 1: Midazolam; 2: Omeprazole; 3 1
3: Dextromethorphan; 4: Tinisazole (IS); 5: Piroxicam (IS); ° S DE N o . s 1 1 0 s
6: Tolbutamide; 7: Chlorzoxazone; 8: Theophylline o1
75 Tolbutamide Dextromethorphan
0.08
22 FROEEIZR LLOQ 6 FHEAMIEIE o5 o e e
g 4 — ;
S LLOQ W5 2. & 0 —M 0.04 M
23 EEMMSERERE K. b, BE O M\
BT MR BRIk, A7 50035 . B35 B i b 8 e [ S=m=——
ML 5 R R 2 S RIS 73 3 99.91% ~105.15% ' . 035
038 Midazolam 0 Omeprazole
93.31% ~ 98.62% + 90.58% ~ 100.90% - 91.51% ~ o 0
.0 ——C ——C
93.94% « 95.75% ~ 102.76% « 94.63% ~ 96.43% #I o —M o2 ——M
& 0.15
92.47%  92.71%:; F& HUIAI it =€ 53 3l 9 89.65% ~ 0 o
96.23% + 97.31% ~ 103.58% + 99.13% ~ 104.05% + , -
91.51% ~ 93.95% «  95.75% ~ 102.76%  94.63% ~ P S S
96.43%. 88.47%. 88.33%- Figure 3 C—f curves of six kinds of probe drugs. n=8, x=£s
Table 2 Standard curves and LLOQ of six probe drugs
Probe drug Linear regression Linear range /mg-L"" P LLOQ/mg-L™!
Theophylline Y=0.558 X+ 0.486 2 0.015-23.68 0.997 7 0.015
Chlorzoxazone Y=28.457 X+6.465 1 0.003-20.493 0.994 4 0.003
Tolbutamide Y=0.808 X+4.6777 0.047-72.975 0.993 4 0.047
Dextromethorphan Y=2.844 X+ 0.006 8 0.002-0.427 0.998 7 0.002
Omeprazole Y=6.767 X+0.042 7 0.001-0.422 0.998 4 0.001
Midazolam Y=4.490 X+ 0.262 9 0.001-2 0.999 3 0.001




© 262 ¢ #2423} Acta Pharmaceutica Sinica 2017, 52 (2): 258 263
Table 3 Pharmacokinetic parameters of six probe drugs in control-group and model-group rats. n=8, ¥+s. P<0.05, “P<0.01 vs
control group
Compound Group tin/h tmax /h Cnax /mg~L" AUC, /mg~L’l ‘h /ﬁg(ﬁg]*h MRTy-, /h MRTy- /h
Theophylline Control ~ 2.17+032 1.01+0.58 19.85+3.51 96.30 + 11.45 96.36 £ 11.45 427+039  4.29+039
Model 230£0.60 089=0.17 8.80+0.66"  43.00+7.65" 42.90 +7.66" 4.04+0.74  4.10+0.82
Chlorzoxazone Control ~ 723+3.02 051£020  6.79+0.98 11.09 £ 6.35 11.10 £ 6.37 145+£054  1.49+0.53
Model 6.08+487 042+0.15 222+051"  2.84+093" 2.86+0.93" 1324058 1524093
Tolbutamide Control ~ 3.13+094 1.83+0.68 57.61+1125 49418+ 188.84  498.45+189.82 558+1.74  6.41+0.69
Model 3.80+087 1.94+132 2620+824" 168.72+59.81" 17259 +60.43"" 564043  627+131
Midazolam Control ~ 1.07+0.73 023+025  0.56+0.19 0.49 +0.20 0.54 +0.30 1204070  153+1.10
Model 0.75+£0.41 054=0.61  0.400.20 0.56 £ 0.34 0.71 + 0.69 1.12£032  0.67+0.32
Omeprazole Control ~ 0.48+033 0.11£0.07  027+0.13 0.11 £0.05 0.13 £0.05 155+£0.77  227+1.00
Model 1.13£1.12  056+0.75  0.25+0.11 0.13 +0.07 0.13 +0.07 123050  1.31+0.55
Dextromethorphan ~ Control ~ 3.47+£2.08 0.69+0.43  0.07 +0.02 0.25£0.12 0.28 £0.16 330+£1.55  4.29+2.86
Model 2.63+£260 0.79+0.17  0.08+0.03 0.22+0.13 0.23+0.13 224+042  246+037

2K R 24 I B 43 ) 42 DAS1.0 S AR B, 4y il 3%
—EL R SR RN CREE, SRR
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T Coax~ AUC)+ AUC)_ Sk 5 E AL (P <0.01),
Cinax FEAIK 67.34%, AUC,, FEIIK 74.40%; FF2KT# T Ik
B Coax~ AUCo v AUC, Y 52 A% (P <0.01),
Conax PR 55.39%, AUC,, BFIIK 65.86%; HL3Hi ML)
MRT, ,~ MRT,, &3&F(K (P<0.05); HiEWIF. K
MR TR 2 2 R iRYESEE FDA X
FRTG G750 B VA 43 20 I8 R R AR KRR
CYP2E1l. CYP1A2 1 CYP2C6 # 5 F, M CYP3A2.
CYP2D1. CYP2D2 jif 14T A1k
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T r BT ARE AR AEDN . cuMS $AR B2 &8 T
IR AL RF A UE O R R R S AR AR R
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CYP1A2. CYP2E! A REZHIARAE CYP450 Mg itk
AR {35 [ R, CYP2C6 T RE & JAIHE B BH 2 784 )
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W25 P B
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