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Compar ative phar macokinetic study of vonoprazan in
acute hepatic injury ratsand normal rats

GU Shi-yin, ZHONG Yun-xi, PENG Ying, JIN Xiao-liang, CHANG Qing-qing,
WANG Guang-ji, SUN Jian-guo’

(Key Laboratory of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China )

Abstract: Hepatic disease is one of the high-prevalence diseases in China, of which gastrointestinal bleeding
is a common complication treated by proton pump inhibitors. Vonoprazan is a novel proton pump inhibitor
which acts better than lansoprazole in pharmacokinetics and pharmacodynamics. In this study, the pharma-
cokinetics of vonoprazan was compared between acute hepatic injury and normal condition in rats. Results
showed that the exposure (AUC) of vonoprazan was significantly higher in rats with acute hepatic injury than
in normal rats, and the metabolites formation rates of vonoprazan also slowed down, which might be due to
the change of activity of enzymes and transporters. This find may provide a theoretical basis for the dose
regulation of vonoprazan in patients with hepatic injury.
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Figurel Chemica structures of vonoprazan and its four reported major metabolites. M- 1 : 5-(2-Fluorophenyl)-1-(pyridine-3-ylsulfonyl)-
1H-pyrrole-3-carboxylic acid; M- II : 5-(2-Fluorophenyl)-1H-pyrrole-3-carboxylic acid; M- I1I: N-{ (Z)-[5-(2-Fluorophenyl)-1-(pyridine-3-
ylsulfonyl)-1H-pyrrol-3-yl]methylidene} - N-methylamine oxide; M-1V-Sul: N-{[5-(2-Fluoro-4-hydroxyphenyl)-1-(pyridine-3-ylsulfonyl)-
1H-pyrrol-3-ylJmethyl} - N-methylsulfamic acid
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Figure 2 MS/MS product ion mass spectra of vonoprazan (A)
and KFP-H008 (B, internal standard/IS)
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Figure 3 Representative extract ion MRM chromatography of
vonoprazan (A) and IS (B)
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Table 1 Plasma biochemical indicator of rats in model and
control groups. n=6, X+s. P<0.05 ~~P<0.001 vs control

group

Plasma biochemical indicator

Control group Model group

Aspartate transaminase (AST) 334+ 120 311.4+ 1226
oLt

Alanine aminotransferase 28+26 107.1+20.2""
(ALT) /U-L?

Alkaline phosphatase (AKP) 2393.4+2740 36356+1542""
oLt

Lactic dehydrogenase (LDH) 21.8+37 425+161"
oLt

Total bilirubin (TBIL)/umol L~ 16.0+6.1 231+ 116

22 HE 3 &8 24 h )5 HEASER KRBT
PLUA IS 4T HE Jefa, BB Pt el 5
BEAT WSS, KBRS SR WK 4. VI 4R E
NS 2 K BRFE /N i e e X R 3 DX A 5 AR AT
PERIAE, EERINITHMTERFEAR . R4 R SE
A P77 738 1 5 T 240 e i S 8 5 4 D5 AR o 145 AR AR CCly
755 B9 K BRSOV 40 A A B B A R 1) o

Figure 4 Histopathology of rat liver tissue with HE stain: (A)
model group*100 fold electron microscope; (B) model group*200
fold electron microscope; (C) control group*100 fold electron
microscope; (D) control group*200 fold electron microscope
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Figure 5 Mean plasma concentration-time curves of vonoprazan
in model and control groups after intravenous injection with 0.75
mg-kg™ (A) and intragastrical administration with 2 mg -kg™ (B)

Table 2 Pharmacokinetic parameters of vonoprazan after intra-
venous injection with 0.75 mg-kg™* in rat plasma. n=6, Xzs.
"P<0.01, ""P<0.001 vs control group

Parameter Control group Model group
Co/ng-mL™* 160.7 £ 22.0 298.4+64.8"
tyz /h 15+0.28 1.7+ 0.40
AUCq g /ng-h-mL™? 152.9 + 25.3 3488+ 822"
AUC,_, /ng-h-mL™? 155.8 + 25.1 362.0+ 859"
Ky /2 1.1+0.16 0.84+0.16
Kiz/ht 22+087 23+0.62
Ko /ht 2.6+0.49 32046

Table 3 Pharmacokinetic parameters of vonoprazan after intra-
gastrical administration with 2 mg-kg™ in rat plasma. n=6,
x+s. 'P<0.05 “P<0.01 vscontrol group

Parameter Control group Model group

Crax /ng-mL "t 49.2 + 66.6 66.9+ 21.2
tmex /D 0.10+0.12 15+13
tyz/h 33+14 46+ 15
AUCy 121 /ng-h-mL ™t 50.1+ 67.6 507.5+291.6"
AUCo—, Ing-h-mL"? 56.6 + 65.9 693.9 + 444.4”
F 1% 13.6+0.16 71.9+ 046
Ko /ht 80.6 + 115.4 6.3+84
Kio/h™* 0.48 + 0.52 0.14+0.13
Kiz/ht 1.8+29 0.25+0.24
Ko /ht 0.66 + 0.85 0.19+0.21
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Figure 6 Concentration-time curves of four reported major
metabolites of vonoprazan in rat plasma
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