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Abstract: This study aimed to characterize the chemical profile of Danggui Buxue Decoction (DBD) and investigate the systemic
exposure and tissue distribution of its constituents in mice following oral administration, using UHPLC-Q-Exactive Orbitrap high-
resolution mass spectrometry (HRMS). Methods A total of 12 healthy male C57BL/6J mice were randomly divided into a blank
control group (n = 3), administered purified water, and a DBD-treated group (n =9), given a DBD extract at 16 g/kg by gavage. Serum
and tissue samples were collected at 0.5, 1.5, and 3 h post-dose, pooled, and processed via protein precipitation. Chromatographic
separation was performed on an ACQUITY UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 um) using a gradient elution with 0.1%
formic acid in water and methanol as the mobile phase. Mass spectrometric data were acquired in both positive and negative ion modes
via full-scan MS'/data-dependent MS? scanning. Compound identification was achieved by analyzing relative retention times and MS'
fragment information using Xcalibur 4.2 software, with confirmation against reference standards, literature data, and databases. Results
A total of 158 chemical compounds were identified in DBD, comprising 56 flavonoids, 44 saponins, 24 phthalides, 17 organic acids, 8
coumarins, 2 alkaloids, and 7 other constituents. The number of prototype compounds detected in mice after DBD administration varied
over time. The abundance of these migrating components across tissues followed the order: ileum > liver > serum > lung > kidney >
spleen > heart > brain. Key constituents identified in the serum and various tissues included 7,3 -dihydroxy-5'-methoxyisoflavone
(pterocarpan E), calycosin-7-O-B-D-glucoside, methylnissolin, calycosin, oroxylin A, isomucronulatol, 3-butylidenephthalide,
(6aR,110R)-3,9-dimethoxy-10-hydroxypterocarpan and formononetin. Conclusion This study delineates the comprehensive
chemical composition of DBD and in vivo absorption and tissue distribution patterns using HRMS, providing crucial insights for
identifying the bioactive constituents of DBD and supporting further tissue pharmacokinetic investigations.
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Fig. 1 Total ion chromatograms (TICs) in positive and negative ion modes of Danggui Buxue Decoction
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Table 1 Identified chemical components in Danggui Buxue Decoction and their tissue distribution
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6 364 N 2870888  287.0914 013  CigiQs I 287.1365,227.1143, 1310448 4 c

7 540 N 3290881 3290867 432 CuMuOs WATAVEEMEON 3290883 167.0338,1520101 %I D M. B,
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16 1000 P 1600497  169.0495 097 CiHeQ: FEE 1690760, 145.9909, 104.9640 /T B
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B, B
5% 230 N 2850408 2850394 493  CuHuOs IERY 285.0406,217.0506,135.0072 i€ E
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137 3932 NI 10755338 10755320 172 CsHwOn  agroastragaloside I1112 1075.532 K G
198 3046 NI 8714712 8714686 300 CuHnOs REXREHI 8714704, 774.0113, 191,944 4 WK G
139 3082 NI 9134819 9134791 299 CuHnOx HEETI 9134813, 867.4735, 3024431 pfid G
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141 4004 NI 9435188 9435261 773 CuHwOp HHEEEHFVIM 3521 HE G
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W00 N 0415125 9415104 220  CuHpOw KHE'E BB 9415125, 738.435 3, 455.249 8 HE G
U5 4013 Pl 8354812 8354814 027 CuHrOw agroastragaloside V2 835.242 7, 769.112 4, 665, 838 9 pfid G
46 4015 N 9115021 9114999 242 CaHiOp FEEHF VI 9115013, 877.1248, 618.8729 HE G
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“§ 4088 P 1911066 1911067 014  CoHuQr 3-THARIW 191,106 7,173,006 3, 145,101 4 ElE (G Ny 1N 7
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15 409 P 4072191 4072217  -630  CoeHxOs  Ff 278 0 407.3124,330.684 0, 2745102 EJE| E
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153 404 N 9575082 9575054 301 CuHrOw robinioside FI¥8 957,505 4 HE G
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PN [M+H]". PIJy [M+Na]'. N& [M—H]
WEAK. FAFGERE, GHBHE: HEASMET A NERREINE] =53 .
P- [M+H]", PI- [M+Na]*, N- IM—H]", NI- [M+HCOOH—H]; A-alkaloids, B-organic acids, C-phenphthalides, D-other constituents, E-flavonoid, F-

coumarins, G-saponins; blank in the tissue distribution columns indicate that the substance were not detected in vivo; ¥*Compared with the reference

substance.
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Fig.3 Mass spectra (A, B) and proposed fragmentation pathways (C, D) of representative saponin components

astragaloside II and astragaloside 1
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Fig.4 Mass spectra (A, B) and proposed fragmentation pathways (C, D) of representative organic acid components

senkyunolide I and senkyunolide C
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