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Metabolic Stability In vitro and Pharmacokinetic Studies In vivo of Kukoamine A Hydrochlorid

GAO Huan!, LIU Yagian?, WU Qiong!, MA Qun', ZHAO Qingchun'"(.Department of Pharmacy, General Hospital
of Northern Theater Command of People’s Liberation Army of China, Shenyang 110003, China; 2.Drug Safety and Vigilance
Department, Jiangsu Xiansheng Pharmaceutical Co., Ltd., Nanjing 210042, China)

ABSTRACT: OBJECTIVE To establish a method for determining the content of kukoamine A hydrochloride(KuA-H) in liver
microsomes and plasma of rats, and to study its metabolic stability in liver microsomes and pharmacokinetics characteristics in
plasma. METHODS The rat liver microsome incubation system containing KuA-H was incubated in a water bath at 37 °C for
multiple time points, and ice acetonitrile containing 76 ng-mL~! carbamazepine was added to terminate the reaction. The plasma
samples were precipitated with acetonitrile, and the content of KuA-H in rat liver microsomes and plasma was determined by
HPLC-MS/MS. The determination was performed on ACE Excel Super Cis column with mobile phase consisted of water(0.1%
formic acid)-acetonitrile(0.1% formic acid) for gradient elution at the flow rate of 0.2 mL-min~'. The column temperature was set
at 40 °C, and the injection volume was 5 uL. Electrospray ionization source was performed in a positive electrospray ionization
mode in the multiple reaction monitoring mode. The ion transitions for quantitative analysis were m/z 531.3—222.4 (KuA-H)
and m/z 237.3—192.2(internal standard), respectively. Taking the content of KuA-H at 0 min of incubation as a reference, the
remaining percentage of it in the rat liver microsome incubation system was calculated, and the content of KuA-H in plasma
samples at different time points was determine after intragastric administration. The pharmacokinetic parameters were calculated
using DAS 2.0 software. RESULTS The linear ranges of KuA-H in rat liver microsomes and plasma were 30-900 ng-mL~" and
12.5-2 000 ng-mL"!, respectively. The precision and accuracy, extraction recovery rate, matrix effect and stability met the
quantitative analysis requirements of biological sample. The remaining percentage of KuA-H within 60 min of incubation in rat
liver microsomes ranged from 85.5% to 101.5%. The main pharmacokinetic parameters were as follows: Cmax was
(107.9+£29.2)ng'mL", f12 was (4.71£1.92)h, AUCo.r was (252.24+34.7)ng-h-mL"!, and fmax was (0.46+0.10)h. CONCLUSION
The HPLC-MS/MS established is rapid and sensitive, which is suitable for in vitro metabolic stability and in vivo
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pharmacokinetic studies of KuA-H.

KEYWORDS: kukoamine A hydrochloride; HPLC-MS/MS; liver microsomes; metabolic stability; pharmacokinetics
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Fig. 2 Representative MRM chromatograms of the compounds KuA-H and internal standard carbamazepine in liver

microsomes samples and rat plasma
A-blank liver microsomes; B-blank liver microsomes spiked with KuA-H(360 ng-mL"!) and carbamazepine(7 ng-mL™');

after normal metabolism for 90 min; D-blank plasma; E-blank plasma spiked with KuA-H (800 ng'mL") and carbamazepine (4 ng-mL"'); F—plasma

C-rat liver microsomes samples

samples obtained from rat after intragastric administration for 0.5 h.
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Fig. 4 KuA-H average plasma drug concentration-time curve
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Tab. 5 Main pharmacokinetic parameters of KuA-H after
intragastric administration(x + s , n=6)

g = SH HEH 425100 mg-kg ™)
Conax/ng-mL"! 107.9+29.2
AUCq./ng-h-mL""! 252.2434.7
AUC,.../ng-h-mL""! 348.9+42.8
fip/h 4.71%1.92
CLz/L-h-kg™ 290.3+36.9
MRT,.../h 6.49+2.42
VZ/L-kg! 19184628
fmax/h 0.46+0.10

3 e

3.1 PRSMUERE TR
ABFEHEHT T AW T FRE MR R AMA

PR FHZ5 % 2022 48 12 H 5 39 857 24 )

WS, I HEEG LA, ERNEIMNET R
4R K BURFGRORLAAR , IEAER SRR BB A
PUT 25 AR, 250 R KuA-H 78 Rk
IR E R R p B e AR e vk, Stk —2
AL KuA-H MBS PEER L T 2B MM . BARNH]
RANERAC T iR S BT RN & Rk . (1
SR, RSN F G0 5 AR P A
DTl — G = R R AR - R Y R
ZRUFFEARVE . b, AT — 25 e PR A
KuA-H Wit et 528l ik, it
1T TR R BRI 25 855 .
3.2 KRS80

PAYRHE H 45 SD K FLKuA-H(100 mg-kg M,
2R BN - 25V BE I8 (Cinax) M (107.9%
29.2)ng-mL™", IKIERTE] (fnax) M (0.4620.10)h, Hirpr
KU E] T R>1 h, P KuA-H 2525 )5 AES G K
WA IR B2k B, FEB BTG nn h
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