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Effects of different neurokinin-1 receptor antagonists on the pharmacokinetics of
albumin-bound paclitaxel in rats
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[ Abstract ] Objective To investigate the effects of different neurokinin-1 receptor
antagonists [aprepitant (APT), netupitant| on the pharmacokinetics of albumin-bound paclitaxel
in rats. Methods Thirty-two Sprague-Dawley (SD) rats were randomly divided into four groups
(n = 8), and then gavaged with normal saline, APT suspension, netupitant/palonosetron
(NEPA) compound preparation suspension, and palonosetron (PALQO) suspension, respectively.
One hour afterwards, taxol and platinum-based chemotherapy regimen (TP) was sequentially
given to therats in the four groups. Albumin-bound paclitaxel and cisplatin were sequentially

injected into the tail vein of the rats in the four groups. After administration, blood was taken
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from the canthus of the eyes. The concentration of paclitaxel in the plasma of the rats was
determined, and the differences of pharmacokinetic parameters in each group were compared.
Results Compared with the TP group. the area under the plasma concentration-time curve
(AUC), namely AUC,, and AUC, .., of paclitaxel in the plasma of rats treated with APT (TP
group wvs. TP -+ APT group) increased by 25.78% (P =0.005) and 24.92% (P =0.006),
respectively, while apparent volume of distribution (V) and clearance(CL) decreased by 29.25%
(P=0.001) and 21.19% (P =0.003), respectively, with statistical differences. The maximum
plasma concentration (C,,.,), AUC,,, AUC,.. of paclitaxel in plasma of rats in the combination
treatment group (TP group vs. TP + NEPA group) increased by 28.33% (P<C0.001), 42.46%
(P<C0.001), 40.26% (P<C0.001), respectively, while V4 and CL decreased by 35.40% (P <C
0.001), and 29.85% (P<C0.001), respectively, with statistical differences. The V, of paclitaxel
in rat plasma decreased by 19.57% (P =0. 016) after combined use of PALO (TP group vs. TP+
PALO group), with statistical difference, and other pharmacokinetic parameters had no
statistical difference. Conclusion PAILQO has no significant effect on the pharmacokinetics of
albumin-bound paclitaxel, while APT and netupitant can increase the exposure of albumin-bound
paclitaxel in rats, and netupitant has a greater effect on the exposure of albumin-bound paclitaxel
in rats. Therefore, in clinical practice, attention should be paid to monitoring the blood

concentration of albumin-bound paclitaxel when it is used in combination with APT or netupitant.
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Figure 1 HPLC-MS/MS diagram
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Table 1  Precision,accuracy and extraction recovery
(n=5,x *+s)
TN AR % )8 FI IR 2 15 FEI AR
MR nEE e —— T
S T e S 5 ik R SR S A R
(ng/L) RSD( %) RE RSD( %) RE RSD( %)
(pg/L) (pg/L) (pg/L)
50 52.4042.41 4.60 104.80 50.0743.86 7.72 100.13 97.8045.19 5.31
500 487.00+22.45 4.61 97.40 493.134-29.46 5.97 98.63 103.3242.83 2.74
4 000 3 808.604103.20 2.71 95.22 3 865.07+214.21 5.54 96.63 108.2241.82 1.68

215 Rt WG = A VR E AR L a0 K
FESL & 5 6y, 4> BIFE 25 CC® 6 h, 2 & % Al
(—40 C~Z )3 K. —40 CUKFE R 30 d 4
PER#1 447 TR B J7 B Ab B, JERE N 2 . 45
K HP LR A AR R R AL I SRR R TR
6 h T RSD 239K 5.24% .5.53%.5.19% . R &
PRl 3 KRR RSD 2l 3.31%.7.07%.1.87 % , K 48
FRAF 30 d R RSD 9 4.13% ,4.57 % ,3.49 %,
RSD ¥J7E 15 % LA, RV ERZ BEAE AR S50 T A2
PERIT

22 KREMAKANZZ¥t5 TP 4. TP+APT 4,
TP+ NEPA 4. TP+ PALO 4 25 — i il £k WL &
2,58 BRI 2, TP 4H L L 56 FH B F T 30

J5 (TP 2 vs. TP+ APT 41) K BRI 3 48 A2 B 1
AUC,  \AUC,.. 73 5 fin T 25.78% (P =0.005) .
24.92% (P=10.006), V4, CL 43 5| T F%& 29.25%
(P=0.001).21.19% (P =0. 003) , 2 %4 G it¥ &
S I A% 22 UG 3 MR 9% i A 3 (TP 41 vs. TP+
NEPA #41) J5 K B i 2%t A2 B Cuaes AUC
AUC, . 43 5 4 hm 28.33% (P<C0.001),42.46%
(P<C0.001),40.26% (P<C0.001), V,.CL 2% F
f% 35.40% (P<C0.001).,29.85% (P<C0.001), 2 &
BGOSR B CTP 4 vs. TP+
PALO 4D J5 KM K F A2 R V, TR 19.57%
(P=0.016), 22 5 A Gi it & L, HAh 25 3 2= 2 44
YR g EE L.
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Figure 2 Concentration-time curve of albumin-bound paclitaxel
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Table 2 Pharmacokinetic parameters of paclitaxel in rat plasma
(n=8,x *s)
AUC, AUCq -
2531 t1/2 (h) Conax (pg/1) CL(L/h) Va(L/kg) MRTo. (h)
(pg * h/L) (pg* h/L)

TP 3.0440.93 3 458.294476.62 4 420.80+786.13 4 552.99+839.89 3.35+0.62 14.05+2.06 2.11£0.56
TP+ APT 241 2.6840.77 3 886.81£375.84 5 560.354+678.10" 5 687.69+688.40" 2.64+0.35" 9.944+1.92* 2.27£0.44
TP+ NEPA # 2.7540.90 4 437.94+558.22" 6 298.094768.27" 6 386.22+794.18" 2.35+0.31" 9.074+2.40* 2.18£0.37
TP+PALO 4 2.6340.59 3 857.484+199.08 4 868.38+614.73 4 967.66+598.58 3.01£0.35 11.27+1.96* 2.06+0.33

F i 0.375 6.881 10.118 9.290 8.286 7.925 0.353

P1E 0.772 0.001 <20.001 <<0.001 <<0.001 0.001 0.787

* P {<C0.05 55 TP 4 L # (SNK-¢ #:5)
3 3 i
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