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Abstract: To study the reversal effect of docetaxel (DTX) and verapamil (VRP) liposome (DTX-VRP LP) on
multidrug resistance of human breast cancer chemotherapy, DTX-VRP LP was prepared by thin film dispersion
method. The particle size and zeta potential were measured by laser particle sizer. The drug loading, entrapment
efficiency and the cumulative release rate of liposomes in phosphate buffer saline solution (PBS) with pH 7.4 and
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6.8 were determined by ultrafiltration and dynamic dialysis, respectively. With DTX resistant human breast cancer
cells (MCF-7/DTX) to study on the pharmacodynamics of liposomes in vitro and in vivo. The animal experiments
were approved by the Animal Research Ethics Committee of School of Medicine of Shanghai Jiao Tong University
(No. 2019-06-172). The average particle size and zeta potential of DTX-VRP LP were about 140.9 nm and -28.7 mV,
respectively. The entrapment efficiency and drug loading of DTX and VRP in DTX-VRP LP were (81.7 + 3.9)%,
(2.9 £ 0.3)% and (59.6 + 0.6)%, (1.6 £ 0.5)%, respectively. The cumulative release rate of the group of DTX-VRP
LP was about 40% and 70% within 0-4 h in pH 7.4 and 6.8 PBS, respectively. It was slightly slower compared
with other experimental groups. In vitro pharmacodynamics experiments, the value of IC,, of DTX solution, DTX LP
and DTX-VRP LP were 3.19 + 0.6, 1.46 + 0.48 and 1.12 + 0.33 umol-L* on human breast cancer cells (MCF-7),
respectively. The results showed the data was not much difference between the other groups and all experimental
groups had strong cytotoxicity on MCF-7. However, on the MCF-7/DTX, the IC, values of the other groups were
greater than 10 umol-L* while DTX-VRP LP group 7.4 + 2.86 pmol-L™*. The results showed DTX-VRP LP had
obvious cytotoxicity with the concentration dependent reversal of multidrug resistance (MDR) of breast cancer
MCF-7/DTX cells (P<0.05), the other experimental groups had no effect on MCF-7/DTX cells. The inhibitory
effect of MCF-7/DTX in vivo is consistent with that in vitro. In conclusion, DTX-VRP LP could reverse the MDR of

MCF-7/DTX cells.
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Figure 1 The mechanism of docetaxel - verapamil liposomes in
the treatment of tumor
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Table 1 The entrapment efficiency (EE) and drug loading (DL)
of different groups of liposomes. n =3, x s

Name EEyr/% DL /%  EE,/%  DL,./%
DTX LP 895+45 43+06 - -
VRP LP - - 759+38  21+09
DTX-VRPLP 817+39 29+03 596+06 16+05
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M1, fEpH 7.4 PBS 1, 0~4 h 4 DTX SOL 40 B BB il
HL190%, JL PR GE 4, DTX LPA RIHBEIEY
50%; DTX-VRP LP 41 % i £ 40%, 12 h ik ~F & H .

Figure 2 The characterization of DTX-VRP liposome (DTX-VRP LP). A: Particle size of DTX-VRP LP; B: Zeta potential of DTX-VRP

LP

Figure 3 The release curve of DTX-VRP LP in different pH phosphoric acid buffer solution in vitro (n = 3). A: In vitro release curve of
DTX from DTX-VRP LP in pH 7.4 and pH 6.8 phosphate buffer solutions. B: In vitro release curve of VRP from DTX-VRP LP in pH 7.4
phosphate buffer solution. DTX SOL: DTX solution; VRP SOL: VRP solusion
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VRP LP 41 .DTX LP £4 /1 DTX SOL 4 %t MCF-7 ff ¢
BN E (1C,) 18 5 A /& 1.12 + 0.33.1.46 + 0.48 Al
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Figure 4 The activity effect of DTX SOL, DTX LP, VRP LP and DTX-VRP LP on the growth of MCF-7 (A) and MCF-7/DTX (B) after

72 h treatment with CCK-8 kit

Figure 5 The results of pharmacodynamics in mice. A: The curves of weight change in mice; B: The curves of tumor change in mice; C:

The morphology of MCF-7/DTX cells solid tumor; D: The tumor inhibition rate in groups. NS: Normal saline. n = 3, X = s. ““P<0.001 vs
blank LP group, DTX SOL group, DTX LP group and VRP LP group, respectively
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IR N (61.07 + 3.23) %, 5 HoAh SOG4 A7 E B2 %=
5, DTX-VRP JIE 5 A4 41 A 1R 47 F 498 20

53 MEELAREBERN SH/NRMEHSAY)
H&E Jeta B LI 6. NS4L.25H LP41.VRP LP 4.
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Figure 6 Histological assessments of tumor tissues with H&E
stain in mice (x200). A: NS; B: Blank LP; C: VRP LP; D: DTX
SOL; E: DTX LP; F: DTX-VRP LP
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A RAF R4 R, H 5 K2 DTX-VRP LP A IfiL
TS, HE AR Bl S0 1) R 40 B, PR IR R DT X, [H]
I A8 735 VRP, 75 DTX 32E N\ Ji 8 4t i ot #2 o, VRP 411
i1l fiek 96 24 Jf 55 T P-gip, B 28 9k /b 6 DTX AR, 14
M A 2P P, AT B i 1 e 4 Bkt DTX ) Uk
Ve, IELGE T MR AE M DTX i 245 1% . 2% b, DTX-VRP
LP 7£ — & F& FE b n] DASE /5 M8 48 i i DTX B B0k
PE, SELE DTX 2451 1 7= 28, il R L FH 4 55 4 1)
WEFEAME

Bgt b AZ W K A R A e B I L R B B 4R Ak S
BFE.
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