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Toxicokinetics study of vinorelbine tartrate micelle in Beagle Dogs
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Abstract: Objective To establish a LC-MS/MS method for the determination of vinorelbine tartrate in Beagle dog plasma and to
study its toxicokinetics. Methods 12 Beagle dogs were divided into three groups, who received single dose of 0.29, 0.58, and 1.174
mg/kg vinorelbine tartrate micelle for injection, respectively. Blood samples were collected at 0.03, 0.25, 0.5, 1, 2, 4, 8, 12, 24, 48
and 72 h before and after administration respectively. The plasma was treated with precipitation by methanol. The API4000 triple
quadrupole electrospray tandem mass spectrometry was used to determine the concentration. The ionization mode was electrospray
positive ion (ESI). The monitoring method was multi reaction monitoring. The vinorelbine tartrate monitoring ion pair was m/z
779.3/122.4, and lansoprazole (IS) monitoring ion pair was m/z 392.0/188.1. The analysis was performed on a Inertsil ODS-3
column (50 mm x 4.6 mm, 5 pum), the mobile phase was methanol - 5.0 mmol/L ammonium acetate (containing 0.02% formic acid)
with gradient elution. The volume flow rate was 0.3 mL/min, and the column temperature was 35 °C. Results The concentration
range from 1 to 1 000 ng/mL had a good linearity (+* = 0.997 9). The quantitative limit was 1.0 ng/mL, the recovery was
104.38% — 106.15%, the matrix effect was 98.31% — 107.37%, the day precision was 4.43%—8.92%, and the day precision was
2.20% —8.40%. The AUC ,,, in low, medium and high dose groups were (163.6 + 153.6), (200.4 + 50.7), (388.4 + 266.6) ng/L-h,
and peak concentrations (C,, ) were (142.9 + 127.0), (198.4 + 107.8), (442.5 + 259.9) pg/L, respectively. Conclusion The method is
simple, rapid, sensitive and reproducible. It can be used to study the toxicokinetics of vinorelbine tartrate micelle in Beagle dogs for

injection. After intravenous administration of vinorelbine tartrate micelles in Beagle dogs, AUC,,,, and C,

max

were positively

correlated with the dose.
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70%A AT 0.3 mL/min: BEREE 10 pL: AR 35 °C.
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A - mass spectrometry of vinorelbine tartrate; B - products ion scanning mass spectrogram of vinorelbine tartrate; C - lansoprazole (IS) mass spec-
trogram; D - products ion scanning mass spectrogram of lansoprazole (IS) ; E - SRM chromatography of vinorelbine tartrate and lansoprazole stan-
dards; F - SRM chromatogram of blank plasma in Beagle Dogs; G - SRM chromatography of plasma samples in Beagle Dogs 2 min after intrave-
nous administration on Day 11 - vinorelbine tartrate; 2 - lansoprazole
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Fig.1 Chromatographic charts of vinorelbine tartrate and lansoprazole (IS) for plasma concentration analysis
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A5 Bt V52 R0 P b [0 BT 1) 86 A R0 9R B A 5 22 02 1) b
HERE &5 DA o (10 UG T AR LU AR 73 338 o3 200, I A
i W OB I &R BT AT 23 i O 106.58+5.07. 98.31+
11.06.107.37+12.37.
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MS 73 #1 . BAUE A IR K 3 i i€ 5 A b 420 1) 6 T A
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AT FR B AR L S5k B B R IF &R &
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At s 3% HRC1.T B A AR B 7 VAR i, X LR AT
W5E BT o THETTIE R IR (%) = A (BRHEVE
WA+ bR+ I D/B (FR HE I+ I FR ) x100%. 4
IR NVBAK T 3 N B I $ B[RS R ¥ &
M ER, WK 1.

2.1.7 FERRREME R R A R K E I IE R
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T8 A TR A 3 Bl T R SR TE LU AR KA N 1 2 4R 30
IR AR WARAE , AR F0 8 7 T HA R i 2 i
7R K F BRI I LC-MS/MS 43 #1 J7 3, S2 8L 1 259
AP bR B PR IH o B . 7RSI 2 WIE T Zorbax
Eclipse XBD-C,, (150 mmx4.6 mm, 5 pm) . Zorbax
Eclipse XBD Plus C; (75 mmx4.6 mm, 3.5 um) .
Luna 5U C, (2) (50 mmx2.0 mm, 100A) }% inertsil

FR1 EREBEEMERENELER
Table 1 Accuracy, precision and recovery test results
H A (n=6) H & (n=18)
iU K/ (ng'mL ™) [F i 2 /%
e W% W% RE/% ’
2 8.40 4.43 1.47 104.55+9.67
100 2.20 8.92 6.63 104.38 +4.09
800 2.39 7.14 -6.71 106.15+4.19
F2 KEWMEELEXMEHEIREME (n=6)
Table 2  Stability of vinorelbine in Beagle Dog plasma (n=6)
_ RIHAE
BRI/ (ngmL ) ——— — —— — :
Hihd4h  2~8°C 24 h(PUIESE) Rl 1k R 3 K -20 °CH A7 7M1
2 2.10 £0.13 2.11+0.17 1.82+0.12 1.78+£0.08 1.79 £0.05
100 109.50+2.93 114.8842.90 91.02+1.51 106.67+3.78 89.30 £2.23

800 851.63+16.67 857.00 £17.86

697.67+14.21 825.67 £35.25 663.50 £11.79
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x3 BABKERERRELBRENHMZRES TR (n=4)
Table 3 Statistical table of serum concentration of vinorelbine tartrate micelles in Beagle Dogs (n=4)
s \ ?‘E%T)ﬂﬁ%fﬁ”ﬁi%m%iﬁlg(ug-b‘) _
R4 th 7 2H !
0 _ _ _
0.03 142.88+126.97 198.38+£107.82 442.5+259.93
0.25 34.33£13.71 37.73+12.24 71.63£22.40
0.5 24.58+10.56 34.75+15.14 57.1£25.06
1 18.72+13.50 19.33+7.75 37.75£15.58
2 14.82+11.23 19.50+9.76 26.95+10.47
4 7.76+5.54 8.56+3.36 13.43+3.49
8 6.28+7.82 5.71+£3.30 9.76+3.73
12 2.59+1.78 3.79+2.12 4.28+1.56
24 1.68+1.32 1.54+0.39 18.76+33.37
48 — — —
72 — — —
F4 FABRKERERRELBREANERDNZSH (n=4)
Table 4 Toxicokinetic parameters of vinorelbine tartrate micelles in beagle dogs (n=4)
74/ (mg: AUC ./Cug'L “h) Coo/ (ugL™) -
kg D W T JSRES WEPE TP SN ’
0.29 257.8+187.6 69.3+7.3 163.6+153.6 201.6+185.8 84.2+6.3 142.9+127.0 17.0+20.3
0.58 236.3+23.6 164.4+44.5 200.4+50.7 277.0+£77.8 119.8+64.0 198.4+107.8 9.245.7
1.17 247.9+152.7 529.0+333.0 388.44+266.6 458.5+423.6 426.5£149.2 442.5+259.9 7.8+0.4

ODS-3(50 mmx4.6 mm, 5 pm) 25 (3% #+ , %F B & 3
AR S5 T K 35 B V5 % 25 R B e 22 6 38 A inertsil
ODS-3(50 mmx4.6 mm, 5 pm) J& , 73 55 75 i , We e it
L A R S B 2800 % AT HEAT IE GG . T
WIS R I AZ A A BN ™ . T XS
HEAT TARAL B T 3 AR A4 Az 1.0 mmol/L R
¥z .5.0 mmol/L Z & % (% 0.02% H &) . 1.0 mmol/L
LR (5 1.0% LR s s A B: R : 415 (4: D
100% FH I, 280 A2 XS 00 R L 3 41 A 8 5.0
mmol/L Z. & %% (57 0.02% F R ) Vit 2h A1 Sy FF I 1) A6
BB B N B/ o K E B BR N 1 ng/mL, i
ARG B K. B RGN TR RE, 1205 T A
G R AN A e D U R AN I SN N
2~8 °C LG AT R R S B IR TR
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