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Investigation of herb-drug interaction between Liuwei Dihuang Pills and nife-

dipine based on rat liver microsomes and HPLC fingerprints

ZHENG Mei', LIU Fulei’, XUE Jingwei’, LIU Wenyuan'*
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210009; * Taian City Central Hospital, Shandong 271000, China

Abstract A new method based on rat liver microsomes and chromatographic fingerprint comparison was estab-
lished to investigate the possible herb-drug interactions between Liuwer Dihuang Pills ( LDP) and nifedipine
(NIF). LDP and NIF were incubated simultaneously with rat liver microsomes at 37 °C for 60 min in a shaking
water bath. The separation was achieved on a C,; column using 0. 1% formic acid solution and acetonitrile as
mobile phase with a liner gradient program. The flow rate was set at 1. 0 mL/min. Detection was achieved by UV
light at 240 nm. To evaluate the interactions between LDP and NIF, the similarity of the fingerprinting chromato-
grams before and after co-incubation was calculated by similarity evaluation system for chromatographic finger-
print of TCM. Furthermore, pharmacokinetic experiments in rat suggested that there was no significant difference

in the pharmacokinetic parameters of the typical components in LDP.
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Figure 1 HPLC fingerprinting chromatograms of nifedipine ( NIF) in

active rat liver microsomes (a) and inactivated rat liver microsomes (b)
MO ; NIF ; M1, M2 ; Metabolites
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Figure 2 HPLC fingerprinting chromatograms of Liuwei Dihuang Pills
(LDP) and NIF incubated alone or co-incubated in rat liver microsomes

S1:LDP;S2:NIF;S3.LDP and NIF

Table 1 Metabolic percentage ( % ) of components of LDP and NIF in

liver microsomes (n =3)

Metabolic percentage/% *

Compd. - —
Incubated alone Incubated in combination

5-HMF 13.7 18.7

LG 6.7 6.3

PF 3.1 4.8

NIF 42.4 9.3
" Metabolic percentage =1 = (A cincubation” A post-incubation ) X 100%
precineubation ¢ Peak  area  before incubation; A, incubaion : Peak  area

after incubation
5-HMF :5-Hydroxymethylfurfural ; LG ; Loganin ; PF ; Paeoniflorin

A
0 10.0 20.0 30.0 40.0 50.0 60.0
t/min
C
4
N USOY S SV | W D
0 10.0 20.0 30.0 40.0 50.0 60.0
t/min

Figure 3 HPLC chromatograms of blank liver blank samples (A) ,single samples (B) ,combination samples (C)

1.5-HMF;2.1G;3.PF;4.NIF
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Table 2  Precision and accuracy for 5-HMF ,L.G and PF in rat liver mi-

crosomes (n =5)

H AL H EDRS % B RSD #4578 F 11.30% , 1 )& Compd o b e RS“/%I 1 RE/%
m i -
(RE%)E - 11.56% ~9.94% Z LB A/EMH w500 1 1 5o
fits B 0 A AR SR 6.36 1.32 341 -11.56
PSR EGA5 KR AR P 3 7.63 9.23 9.67 0.02
B K AR LR S-HMF LG 1 PF 451 o o0 i
BRI IS 32 5350 O - 5-HMF :102. 21% \92. 45% | 2.18 8.78 12.75 0
107.79% ; LG : 93. 94% . 100. 58% . 105.98% ; PF,  FPF 0.73 5.70 7.50 5.69
88.83% ,87.23% ,89.73% ; # 7F 85% ~ 115% 2 o e oo
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Table 3  Precision and accuracy for the analytes in rat plasma analyzed by LC-MS/MS (n =6)
c/ Precision (RSD,% ) Accuracy (RE,% )
Compd.
(ng/mL) Intra-day Inter-day Intra-day Inter-day
5-HMF 2.5 7.8 8.2 8.3 7.5
25 2.5 4.7 -7.2 -5.7
250 4.4 4.3 3.0 0.1
LG 2.5 5.0 6.3 2.8 8.4
25 3.8 7.7 3.2 -1.7
250 1.3 3.4 1.0 -2.7
PF 2.5 2.5 7.9 -1.5 0.2
25 1.3 3.6 4.7 4.2
250 0.4 3.5 1.1 -3.4
NIF 2.5 6.1 6.3 0.6 2.8
25 2.5 5.4 5.1 8.6
250 3.2 4.1 6.8 11.3

Table 4 Recovery and matrix effect for the analytes in rat plasma ana-
lyzed by LC-MS/MS (x +s,n=6)

Compd. (ng;/mL) Recovery/ % Matrix effect/ %
5-HMF 2.5 112.1£5.2 85.5+5.8
25 86.3+4.9 111.8 £3.0
250 104.2 1.6 97.3+1.2
LG 2.5 100. 1 2.1 94.0+10.9
25 98.2+4.3 89.6 £2.8
250 95.0£1.5 86.4+1.6
PF 2.5 99.1+3.2 86.3+£3.6
25 103.3 2.2 85.6+1.9
250 96.0+1.9 87.4+1.8
NIF 2.5 96.1+11.8 97.4 2.7
25 101.8 4.5 91.3+1.9
250 97.4 +4.3 108.2 +4. 4

7 R b B AL 300 2 25 I 2 0 B T 4 2
5 NUR AL 3 R B A 25 AR B 12 S
WS M2 LR P 4, 25 R8s
21N, AT (0 9 FE Ol (1075, 33 £328.98)
we/L, KRR Jy (1,50 = 1.30) hy B 4 24 25 ¢
A - 1 W e FE O (242. 08 +29.03) /L, 5
R[] g (4. 67 = 3. 65) b, T L 15 75 B i 86 AL 3t
R, AR T AUC BB R (T o, i K. T
PR B LAY B RS B 4 25 I 2 2 1 2
R8T 2B R R A (P > 0.05)
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Figure 4 Mean plasma concentration-time profiles of the analytes in rats after oral administration of LDP (5.0 g/kg) and NIF (10 mg/kg) alone or

in combination (x £s,n=6)

A:5-HMF;B:LG;C:PF;D:NIF

Table 5 Non-compartmental pharmacokinetic parameters for the analytes in rat plasma (x £5,n=6)

Compd. Group t1,,/h Cae” (ng/mL) [ AUC,_,/(ng/mL-h) AUC, _,, /(ng/mL-h)
5-HMF LDP 6.87 £1.95 10.53 1. 69 10 51.86 +6. 11 72.86 +10.53
LDP + NIF  10.95 +8. 69 7.97 +1.83 0.99 +0.33 46.37 +10.70 81.18 +25.44
LG LDP 4.02 +£5.54 109. 59 +49. 67 0.53 +£0.25 382.91 +163. 88 402.24 +145. 1
LDP + NIF 5.37 £4.05 83.09 £32.54 0.57 £0. 36 389.50 +215.53 572. 69 +465. 09
PF LDP 3.92£1.13 12.20 +4. 67 0.58 £0.46 34.25 £12.29 38.33 £12.26
LDP + NIF 3.64 £1.44 11.65 £4.51 0.74 £0.42 43.12 +15.83 40.16 £11.08
NIF NIF 4.45 +1.05 1 075.33 £328.98 1.50 £1.30 10 308. 73 +2 006. 88 10 651.35 £2 139. 14
LDP + NIF 4.73 £2.24 242.08 +29.03 4.67 £3.65 2 646. 63 +537. 00 2 766. 06 +442. 15
PRETENN N T RUEA DT I AT A R AT T

ABIFEIESL T T T GIoRL (A v 24 15 SR 1
TIFFE 7SR b 28 AL -5 A 5 11 1) 25 W) R ELAE R AR
SN T o B 25 B T ORI T, i
A I E I A RS RS HPLC $580&13E , AR EC A
T BARRURE AT 2590 T RE AR LA, LIS e PR
L a iy B 25 B R i T i s o

ABIEFE L 7N R AL S R AR P D X R 1
SR HPLC S 57 1 ok (A vh AR B A T 25 i 48
SR I E 25 X DT IE ST TR . R
BITEIAL T OB b 25 A B AR 25 1 F
TEICEA E I E HR G FI 25 R0 JA PR R iR SUET 3 il
45 SRS B AR R FT AT RE B 25 B AE LA

TEAR Bl S50 38 52 I 5 Bk FH 24105 v 24 2 2
53 WA 2y 2SN 112 S8, B SR 25 )
HMEAER, IS RIMPN S5 R T 3L
WFTR LS AL I, 7S IR by B8 L5 i ARt 7 SRR,
DAL , B0 7 75 7S A b 3 AL 55 0 A 2 - I i
B L, 1 & 48 SCE TS AL Jy 0. 983, 7S Ik
b B R TS PR R A R TG A Ak, TS A
HuSP- A A i B R D, 7S R B AL S A PR b A
REUARN B 25 25 SRS 245 24 )5 , 7SR BUAL SRS
B3 ) R BN 1A S HO0 W 2 R TR A
5 7SR B [ 45 25 41 AUC (2 766. 06 s
10 651.35,P <0.05) .c,, (242.08 vs 1 075.33,P <
0.05) .1, (4.67 vs 1.50,P <0.05) 53k 45 25 41
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