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Abstract: Rocuronium bromide is an acetylcholine N2 receptor antagonist, which can be used as an auxiliary
drug for general anesthesia. It has been reported that rocuronium has two possible metabolic pathways: N-deal-
kylation and O-deacetylation, which are mainly taken up by liver and excreted by bile in the form of primary drugs.
In this paper, the metabolites of rocuronium in human bile were detected by UHPLC-QE-orbitrap-MS, thirteen
metabolites were detected, including eleven phase I metabolites and two phase II metabolites, eleven of which had
not been previously reported. At the same time, HEK293 cells overexpressing transporter were used to explore the
transmembrane transport mechanism of rocuronium, the results showed that rocuronium was the substrate of
MATEI1, OCT1, OATP1B1 and OATP1B3. The above research results enrich the metabolic pathway of rocuronium
in vivo, and put forward the possible transport mechanism of liver uptake and bile excretion, which can better guide
the accurate and safe clinical drug application. The collection of human bile samples in this study was approved by
the ethics committee of Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine
(Approval Number: 2019-775-130-01).
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Figure 1 Chemical structures of rocuronium bromide (A) and two metabolites (B and C)
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Figure 2 MS spectrum of rocuronium bromide under high collision energy (A) and possible fragmentation pathway of rocuronium

bromide (B)
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Table 1

flow diagram of each metabolite was integrated

Analysis and identification of metabolites in human bile of rocuronium bromide using UHPLC-QE-Orbitrap-MS. *Extracted ion

. . Measured  Error ~ LC-MS area (x107) ° .
No.  t/min Metabolic pathway  Formula e | Fragment ion (m/z)
(m/z) (ppm) Patient]  Patient2
MO 12.34  Parent C,,H;N,0, 529.400 3 0.57 295.09 1082.11 487.3531,70.0659, 112.112 6, 358.273 7,413.316 2,
88.076 3, 340.264 0, 376.283 3,427.332 7,100.076 1
M1 12.84  Deacetylation C,,H,N,O, 4873895 0.21 6.44 32.51 445.3425,70.065 8, 112.112 6, 358.273 5,376.284 5,
88.076 3, 100.076 1
M2 12.38  N-Dealkylation ~ C,H,N,0, 489.366 6 -4.29 0.21 0.31  429.3472,471.358 7, 70.065 9, 88.076 3, 100.076 2
M3 16.73  Carbonylation C,,H,N,0, 501.369 1 0.80 0.37 1.18  459.3215,70.065 8, 112.112 6, 102.055 4
M4 11.61  N-Dealkylation, C,H;N,0, 503.3842 -0.20 0.49 1.15  461.3371,70.065 8, 112.112 6, 332.258 2, 387.299 9,
O-Dealkylation 314.247 4,350.369 0,401.315 7, 100.075 7
M5 16.44  Carbonylation C,H,N,O, 5433793 0.18 17.15 46.94 501.3326,70.0659, 112.112 7, 102.055 4, 372.253 0,
427.2955,441.310 8
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M6-3  12.76  Hydroxylation C,,H;N,0, 5453953 -0.73 0.10 3.75  70.0659, 112.112 6, 442.331 5,400.284 4, 340.262 8,
3582739
M7-1 1536  Carbonylation, C,H,N,O, 559.3753 1.97 0.17 0.34  Undetected
hydroxylation
M7-2 1576  Carbonylation, C,H,N,O, 5593745 0.54 0.76 1.28  517.3272,70.0659, 112.112 6, 443.288 6, 360.253 7,
hydroxylation 118.050 0
M7-3 16.16  Carbonylation, C,,H,N,0, 5593746 0.72 0.92 1.55  517.3273,70.0659, 112.112 6, 443.289 8, 360.253 2,
hydroxylation 118.050 1
M8 13.94  Acetylation C, H,N,O, 5714107 0.35 0.60 1.43  529.363 4,469.343 3,70.065 9, 112.112 6, 358.273 9,
340.263 4, 88.076 0
M9 11.89  Glucuronidation  C,H N,0,, 705.4318 -0.43 2.17 8.75 663.384 6,529.401 0, 487.353 3, 70.065 9, 112.112 7,
358.273 9, 340.262 7
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Figure 3 Metabolite profiles of rocuronium in human bile (A) and a larger version of picture (B)
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Figure 4 MS’ spectrum and possible fragmentation pathways of metabolites M1 (A), M2 (B), M3 (C), M4 (D)
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Figure 5 MS’ spectrum and possible fragmentation pathways of metabolites M5 (A), M8 (B), and M9 (C)
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Figure 6 Proposed major metabolic pathway of rocuronium bromide in human bile
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Table 2 The uptake rate ratio (URR) and residual activity (RA)

of transporter substrate screening test

Transporter URR RA

MATEL 11.30 17.77%
OATP1BI1 5.44 11.25%
OATP1B3 2.14 28.93%
OCTI 2.92 66.48%
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