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Effect of different formula compatibility of Zhizi Houpu decoction on the phar-

macokinetics of naringenin and hesperetin
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Abstract The objective of this paper was to obtain pharmacokinetic parameters from concentration-time data of
naringenin and hesperetin in rat plasma after oral administration of different recipes of Zhizi Houpu decoction
(ZZHPD) which contained HP ( Magnoliae Officinalis Cortex), ZS ( Aurantii Fructus Immaturus) and ZZ ( Gar-
deniae Fructus), including ZS, ZS-ZZ (ZS and ZZ), ZS-HP (ZS and HP) and ZZHPD (ZS, ZZ and HP). The
effects of different recipes of ZZHPD on the pharmacokinetics of naringenin and hesperetin in rat plasma were
investigated. Twenty-four rats were randomly divided into four groups, and treated with ZS, ZS-7Z7, ZS-HP and
ZZHPD (10. 83 ml/kg), respectively. The plasma concentrations of four recipes were determined by HPLC, and
the pharmacokinetic parameters of naringenin and hesperetin in these recipes were evaluated. The pharmacokinetic
parameters of naringenin and hesperetin were different after oral administration of four decoctions according to ZS
combined with different herbal medicines. ZZ and HP could delay the absorption of naringenin and hesperetin,
and HP could significantly increase the AUC,_,,, of hesperetin; the compatible effect of herbs in ZZHPD could
accelerate the absorption rate of naringenin and hesperetin, reduce the AUC_,,, of naringenin and increase the
AUC, _,,, of hesperetin with the enhancive extend less than that of ZS-HP group. The pharmacokinetic parameters
of the two compounds obtained in this work showed that the pharmacokinetics of naringenin and hesperetin were

influenced diversely when ZS was combined with different herbal medicines.
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Figure 1  Chromatograms of blank plasma (a), plasma sample ob-

tained at 7 h after oral administration of Zhizi Houpu decoction ( ZZH-
PD) (b),blank plasma spiked with standard solution (c¢) and standard
solution of naringenin , hesperetin and baicalein (d)

1 : Naringenin;2 ; Hesperetin; 3 : Baicalein
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Table 1 Intra-day and inter-day precision and accuracy for determination of naringenin and hesperetin in rat plasma by HPLC (n =5)

¢(nominal ) / Intra-day precision

Inter-day precision

Compd.

(pg/mL) Observed/ ( pg/mL) Accuracy/ % RSD/ % Observed/ ( ug/mL) Accuracy/ % RSD/ %
Naringenin 0.200 0 0.2140 104.7 8.50 0.198 6 99.32 11.0
2.000 2. 181 108. 8 2.40 2.018 100. 9 8.31
16. 00 16. 39 102. 4 3.50 16. 00 100. 0 7.67
Hesperetin 0.216 0 0.2202 109.2 3.00 0.201 6 93.35 9. 60
2.016 2.203 109. 3 3.30 2.052 101. 8 8.08
16. 13 15.97 99. 04 3. 40 15.79 97.91 7.47
3.4 BRMKE 5
ORAEEE T MAAE A —20 C/ i S 2 VR 3
WS =20 CHUE 2 JMRRE N, [R5 58 T4 b 3
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28.48,29.39,28. 68 mg/kg; ¥ fz 5 B A Bz 1 1
AR 4,725 ,4. 812 4. 866 ,4. 768 mg/ml.,
Pr 58 R 1 o0 B2 RS A5 AL AH A 45 25 R
25.31,25.78,26.07,25. 54 mg/kg.
3.6 KRAERLTERALS A S o P AR & 545
BEQHRIHAF
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FUJG , A2 1 i 25 e B -k () gl 2R DL 1l 2,3, I
Haf U Y ZS-77 415 ZS-HP 4k iz 2 588 5%
F I I 245 e B -1f [B) fl S AH LT ; ZZHPD 2115 78 4]
(A B2 R 550 e 28 0 I 245 v B -k R 2 AR . R
FH BAPP {41 S AH D I 2 S S50, S5 3R L3k 2.

0 5 10 15 20 25
t/h
—m— 7ZZHPD;—e — 7S;—a— 7S8-77;—v— 7S-HP
Figure 2
administration of ZZHPD , Zhishi decoction(ZS) , Zhishi-Zhizi decoction
(ZS-77) and Zhishi-Houpu decoction(ZS-HP) in rats (x +s,n=6)

Plasma concentration-time profile of naringenin after oral

151

121

c/(ug/mL)

0 5 10 15 20 25
t/h
—m— 7ZZHPD;—e — 7S;—a— 7S-77;—v— 7S-HP
Figure 3 Plasma concentration-time profile of hesperetin after oral ad-
ministration of ZZHPD , Zhishi decoction ( ZS) ,7ZS-ZZ and ZS-HP in

rats (x £s5,n=6)

Table 2 Pharmacokinetic parameters of naringenin and hesperetin in rat plasma after oral administration of ZS,ZS-Z7,ZS-HP and ZZHPD prepara-

tions (x £s,n=6)

Naringenin Hesperetin
Croup- b epn/(pe/mll) t/h AUCo-20” bo/h epu/ (pg/mL) th2/h AUCo-20/
(pg-h/mL) (pg-h/mL)
7S 9.33+3.01 1.59+0.660 2.28 +0.870 12.0 £5. 14 9.83+£2.48 2.93+1.15% 1.88+0.510 19.70 £ 10. 4*
7S8-77. 12.2 £2.20 % 2.46 £2. 10 3.47 £2.75 21.0+17.3 12.0+2.8* 4.83 £2.06 3.22+3.35 36.3+15.9
7S-HP 11.4 £2.60 2.32 £1.66 3.61£1.34 19.6 £14.0 11.4 +£3.7 6.99 +5.51"  4.14+2.15 55.8 +37.2*
ZZHPD  8.40 +2.20*0.960 £0.460  5.42 +4.47 8.16 £4.07 8.40 £2.2* 3.66x1.21 3.66 1. 64 34.9 £14.5

* P <0.05 for ZZHPD group vs ZS-ZZ group;*P <0. 05 for ZS group vs ZS-HP group
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