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Pharmacokinetics of naringin and neohesperidin in the total flavanones of

Zhishi extract in rats

MA Xueqin, LI Chen, YUAN Linhua, WANG Shijun, LIU Xiaoquan "
Center of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China

Abstract The purpose of the study was to investigate the pharmacokinetic behaviour of naringin and neohesperi-
din in rats after oral administration of different groups of flavanones, including the total flavanones of Zhishi ex-
tract (ZS), naringin ( NA), neohesperidin (NHE), and naringin-neohesperidin ( NA-NHE) . Twenty-four Sprague-
Dawley rats divided into four groups were treated with ZS (80 mg/kg), NA (32 mg/kg), NHE (27.2 mg/kg), and
NA-NHE (NA 32 mg/kg and NHE 27.2 mg/kg), respectively. By using B-glucuronidase, free naringenin and
hesperetin were obtained from the naringenin-glucronaide and hesperetin-glucronaide in plasma, and the aglycons
in plasma were determined by LC-MS/MS. The pharmacokinetic parameters of naringenin and hesperetin in these
groups were evaluated to indicate the pharmacokinetics of naringin and neohesperidin in these groups. Comparing
the pharmacokinetic parameters of naringenin and hesperetin in the ZS group with the monomeric group, the
AUC,, and ¢,
group; the AUC,, and ¢
meric group with the enhancive extension less than those of ZS group. The result showed that naringin and neohes-

of naringenin and hesperetin increased significantly, while less difference with the NA-NHE
of naringenin and hesperetin in the NA-NHE group also increased more than the mono-

max

peridin accelerated their absorption degrees with each other in accord with other components in the total flavanones

of Zhishi extraction.

Key words flavanone; Zhishi extract; naringin; neohesperidin; naringenin; hesperetin; pharmacokinetics
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Figure 1  Chemical structures of citrus flavanone glycosides naringin
and neohesperidin and their corresponding aglycones naringenin

and hesperetin
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Figure 2 Representative selected reaction monitoring (SRM) chromatograms of blank plasma sample ( A) ,blank plasma sample spiked with naringe-

nin and hesperetin at 100 ng/mL and the internal standard (IS,1 wg/mL) (B),plasma sample of rat 2 h after oral administration of Zhishi extract
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Figure 3  Mean plasma concentration-time profile of naringenin after
oral administration of Zhishi extract (ZS) ,naringin( NA) ,and naringin-
neohesperidin( NA-NHE) in rats (x +5,n=6)
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Figure 4 Mean plasma concentration-time profiles of hesperetin after o-
ral administration of ZS,neohesperidin (NHE) and NA-NHE in rats (x

+s,n=6)

Table 1 Mean pharmacokinetic parameters of naringenin after oral administration of ZS,NA and NA-NHE in rat plasma (x £s,n=6)

Parameter

YA

NA-NHE

NA

t,,/h
AUC,,/ (h-ng/mL)
AUC_, /(h+ng/mL)

2.08 +0.96
5346.06 =1 256.91
5426. 13 +1 260. 69

3.00£1.12
4490. 53 £2 041. 51
4 561.96 +2 060. 82

3.21 £1.97
3194.09 +1 321.34 "
3239.98 £1 315.63

Vd/(L/kg) 8.55 +4.19 18.00 = 10. 68 22.95+11.68
CL/(L/(h-kg)) 2.90 £0.70 4.00£1.98 5.43 £2.52
fna/h 7.67£1.97 6.67 £2.07 8.00 £2.53

C e/ (ng/mL) 882. 74 +256. 89 671. 10 +380. 52 471.83 £115.60 "
MRT/h 8.01 +1.08 8.73 +1.15 8.71£2.13

* P <0.05 for NA group vs ZS group
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Table 2 Mean pharmacokinetic parameters of hesperetin after oral administration of ZS,NHE and NA-NHE in rat plasma (x +s,n=6)

Parameter 7S

NA + NHE NHE

t,,,/h 2.04 +1.09
AUC,,/ (ng-h/mL) 1 887. 64 +609. 72
AUC,_, /(ng-h/mL) 1 929.29 +609. 38

Vd/(L/kg) 19.60 +4.25
CL/(L/(h-kg)) 7.55+2.11
- 8.33+1.97
Cnax/ (ng/mL) 295.35 +87. 36
MRT/h 8.16+1.22

2.88 £1.37 2.11 £0.74
1 353.21 £729. 67 1.019. 04 +669. 53*
1 389.87 +754.43 1 096. 69 +765. 75

44.45 +17.25 48. 48 £30. 85
12.17 £6. 00 16. 63 £8. 80
10.00 £3. 10 7.67 £2.94
236.51 +162. 69 160. 18 +94. 68
10. 64 +1.51 9.03 £1.98

#P <0. 05 for NHE group vs ZS group
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