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Abstract: Objective To investigate the effect of sorafenib and donafenib on the pharmacokinetics of ertugliflozin in rats, and to
provide a theoretical basis for drug combination in clinical practice. Methods A total of 24 male Sprague-Dawley rats were
randomly divided into groups A, B, C, and D, with 6 rats in each group. The rats in groups A and B were given sorafenib control
solvent and sorafenib (100 mg/kg) , respectively, by gavage for 7 consecutive days, followed by ertugliflozin (1.5 mg/kg) by
gavage on day 7. Blood samples were collected from the angular vein plexus at different time points, and ultra-performance liquid
chromatography-tandem mass spectrometry was used to determine the mass concentration of ertugliflozin and plot the plasma
concentration-time curves, while the non-compartment model in DAS 2.1.1 software was used to calculate related pharmacokinetic
parameters. The independent-samples ¢ test was used for comparison of normally distributed continuous data between two groups, and the
Mann-Whitney U test was used for comparison of non-normally distributed continuous data between two groups. Results  Compared with
group A, group B had significant increases in the AUC,, and AUC,_, of the plasma concentration-time curve of ertugliflozin (both P<
0.05), significant prolongation of ¢,,,, MRT,,, and MRT,_, (all P<0.05), and a significant reduction in CL,, (P<0.05). Compared
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with group C, group D had significant increases in the AUC,, and AUC,_, of ertugliflozin (both P<0.05), significant prolongation of

T, . tyns MRT,,, and MRT,., (all P<0.01), and significant reductions in V,, and CL,, (both P<0.05). Conclusion

Both

sorafenib and donafenib can affect the pharmacokinetics of ertugliflozin in rats and significantly increase the plasma exposure of

ertugliflozin. The efficacy and adverse drug reactions of ertugliflozin should be closely monitored during combined use in clinical

practice and the dose should be adjusted when necessary to avoid the potential risk of drug interaction.
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Figure 2 Typical chromatogram of ertugliflozin in plasma and internal standard dapagliflozin
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Table 1 Precision and accuracy of ertugliflozin in rat plasma
, H P (n=6) H B8] (n=6)
P P T : ; : =
BRI S ¥ (ng/mL)  RSD(%) RE(%) S (ng/mL)  RSD(%) RE(%)
5 ng/mL 5. 12+0. 09 1. 68 2.47 5.04+0. 24 4.82 0.82
15 ng/mL 14.43+0. 18 1.21 -3.78 14.83+1. 06 7.15 -1.15
800 ng/mL 809. 50+17. 81 2.20 1.19 802. 50+42. 67 5.32 0.31
1 500 ng/ml. 1508. 33+70. 83 4.70 0.56 1524. 44+64. 46 4.23 1.63
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Table 3 Stability of ertugliflozin in rat plasma

BALLABHE I AUC,, AUC,. S BHHM(PIII< o WREE SRRRE  RSD  RE
0.05) 1, MRT,, . MRT,, ¥ . % 4E & (P {{{$9<0.05), (ng/mL.) (ngml) (%) (%)
CL,, BB (P<0. 05) . 5 CALMIH D 41 FTHE 51 f}fﬂ%ﬁiﬁ 15 13.970.56 4.00 -6.89
) AUC,, . AUC, 34 b 2 34 in (P {E 34 <0.01) , T, 1)+ 18:80 1756; 52:2; 9210 z z Z _24'1811
e . . 67+39. . .
Mff“" MRT, 2 835 SE (P29 <0. 01, Clyp Vo 2 PERERR I E 15 15.73+0.34  2.15 4.89
B E AL (PEI4<0.05). 12h 800 810.3328.70  3.54 1.29
F2 KRIMIE PRI SR E FRSRFIR B E U =R 1 500 1558.33+21.37 1.37 3.89
Table 2 Matrix effect and extraction recovery of ~80 “CHAE 15 14. 98+0. 62 4.12 -0.11
ertugliflozin in rat plasma 1A 800 809.17425.36 3.14 1.15
R B %’iﬁ@ f‘;})} %W(E;&z 1?;3 1500 1543.33+65.01 4.21 2.89
15 ng/mlL. 105.44+5.32 5.05 91.09+6.07  6.67 g?jﬂz CIRi: 8150 813 : ?Zig':; i" i; ? ‘7‘:
800 ng/mL 108.06+2.98 2.75 94.35%5.75  6.09 - HTESS. : :
1500 ng/ml. 103.42+3.64 3.52  94.62+3.52 3.72 1 500 1615.00+10.49 0.65 7.67
R4 ABAXRERNIEBINSHERINESH
Table 4 Pharmacokinetic parameters of ertugliflozin in rats of group A and B
SR A4 (n=6) B4 (n=6) Sl PAE
AUC,,(pg/L-h) 5582.90(3797.77~5977.69) 8 663.44(7 501. 49 ~9 770. 85) 7=-2.242 0. 025
AUC,.(pg/L-h) 5593.76(3 808.07 ~5989.96) 8 739.88(7612.66~9955.02) 7=-2.242 0. 025
(,m (ng/mL) 384. 17+80. 01 448.83+115. 35 1=—1.128 0.286
L (h) 1. 75£0. 69 5.42+3. 83 ==2.310 0. 066
z,,2<h) 4.96(4.77~5.81) 7.49(6.52 ~10.01) 7=-2.242 0. 025
CL,(L-h™ kg™ 0.27(0.25~0.40) 0.17(0.15~0.21) 7Z=-2.246 0. 025
V., (Likg) 1.99(1.75 ~ 3.24) 1.75(1.59 ~ 2. 86) Z=-1.121 0.262
MRT,,(h) 9.62+2. 18 13.01£2. 16 1=—2.704 0.022
MRT,..(h) 9.76+2.18 14.1222. 34 1=-3.339 0. 008
TE:AUC, Zh-h ik F AR C BRI ;T KWL 52, , 2P 58305 CL,,  TEBRR V0, UM 258 MR, - K73 B3 1611
x5 C.DAXRENITEINEARDNESH
Table 5 Pharmacokinetic parameters of ertugliflozin in rats of group C and D
ZH CH4l(n=6) D4 (n=6) gt PfH
AUC,,(pg/L-h) 2992, 56+889. 47 9 388. 572 830. 96 =—5.280 0. 002
AUC,,(pg/L-h) 2992. 61+889. 50 9449, 612 855. 28 1=—5.289 0. 002
C,, (ng/mL) 478. 50(419. 50 ~ 600. 25) 539. 50(512. 50 ~ 678. 00) Z=—1. 441 0. 150
T,.(h) 0.75+0. 22 4.83+2.04 1=—4. 871 0. 004
t,,(h) 2. 960. 22 6. 180. 47 1=—15.224 <0. 001
CL,(L-h"kg™) 0. 540. 16 0. 170. 05 =5.510 0. 002
Vv, (L/kg) 2.31%0.73 1. 50+0. 35 1=2. 454 0. 043
MRT,,(h) 5.48+1. 16 10. 79+0. 98 1=-8. 552 <0. 001
MRT,_.(h) 5.48+1. 16 11.07+1. 09 1=—8. 626 <0. 001
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Figure 3 Plasma concentration-time curves of ertugliflozin
in rats
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