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Abstract: The purpose of this study was to evaluate the pharmacokinetic behavior and metabolite analysis of
a novel anti-triple negative breast cancer candidate compound MT-1 in SD rats. Rats were randomly divided into
intragastric gavage group and tail vein injection group. Blood samples were collected at different time points after
single dose of MT-1 administration. An ultra-high performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) method was established to determine the concentration of MT-1 in plasma with coumarin as the
internal standard, and the methodology was verified. The pharmacokinetic parameters were calculated by DAS 2.0
software, and the blood concentration-time curve was drawn by GraphPad Prism 10.1.2 software. At the same time,
UPLC-Q-TOF/MS* combined with UNIFI software was used to analyze the metabolites of plasma samples. The
results of pharmacokinetic analysis showed that the oral bioavailability of MT-1 was 11.26%, and the absorption was

fast. The quantitative range of methodological investigation was 2—800 ng-mL", showing a good linear relationship.

W H HA: 2025-09-26; & [E H A 2026-04-29.

FEETH St BRI A R RERE-ZK[2023] 8 305); St A = EREIH 2R A A T H ([2023]002).
*LW’E%E mail: 464268222@qq.com; 1104849720@qq.com

DOI: 10.16438/7.0513-4870.2025-1154



- 2626 ¢ 242 %4 Acta Pharmaceutica Sinica 2026, 61(7): 2625-2631

The matrix effect, extraction recovery, accuracy and stability all met the standards of biological analysis. Metabolite

analysis speculated four potential metabolites, mainly involving methylation, cysteine and glucuronic acid binding.

This study systematically revealed the pharmacokinetic characteristics and metabolic transformation of MT-1

in vivo, which provided an experimental basis for its further development and application in the treatment of

triple-negative breast cancer. This experiment was approved by the Experimental Animal Ethics Committee of

Guizhou Medical University. (approval No.: 2503423).
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Figure 1 Chemical structure of MT-1
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Figure 2 MT-1 representative chromatogram. A: Blank plasma + MT-1 + internal standard; B: Blank plasma; C: Plasma sample + internal

standard. 1: MT-1 (200 ng-mL™); 2: Internal standard (200 ng-mL"™")
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Table 1 Main pharmacokinetic parameters of compound MT-1.
n=5x+s
Parameter iv (5 mg-kg") ig (20 mg-kg™)
AUC,,,,/ mg-h-L’ 33.70 + 4.484 15.08 = 1.090
AUC_ / mg-h-L”! 33.93 +4.503 1529 £ 1.195
MRT, . . /h 2.890 = 0.070 00 4.950+0.170 0
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Figure 3 MT-1 average blood concentration-time curve after intravenous injection and intragastric gavage. n = 5, x + 5. A: Intravenous

injection; B: Intragastric gavage
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Figure 4 Mass spectrogram of each possible metabolite. A-D: MS diagram of metabolites
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Figure 5 Possible metabolic pathways of MT-1 in rats. A-D: Possible binding or fracture structure
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Table 2 Mass spectrometry analysis of prototype drugs and their possible metabolites

Metabolite [M+H]" f./min Formula MS/MS
MT-1 357.123 7 4.73 C,,H N,O, 357.123 7; 147.043 4; 211.086 1
A 385.1177 4.42 C,H,(N,O, 147.043 6; 211.085 9; 227.080 0; 267.067 8
B 373.1180 441 CH,N0, 147.043 6; 227.080 0; 267.067 8; 345.121 9
C 533.1552 4.07 C,H,N,0, 251.074 2;339.117 3
D 449.149 0 6.26 C,H,N,0S 340.096 0; 128.950 2
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