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Abstract: Objective To prepare annonaceous acetogenins (ACGs) nanosuspensions (ACGs-NSps) with high drug loading capacity
and to study their anticancer efficacy on 4T1 breast cancer-bearing mice in vivo, so as to provide a suitable dosage form for the potent
antitumor agent ACGs. Methods ACGs nanosuspensions were successfully prepared with ACGs, TPGS, and SPC (weight ratio of
7:5:2) using ultrasound-precipitation method. The particle size of ACGs nanosuspension was measured by dynamic light scattering
method (DLS) and their morphology was observed by transmission electron microscope (TEM); The hymolysis of resultant
ACGs-NSps was assessed; The in vitro drug release was evaluated using dialysis method; The in vitro cytotoxicity of ACGs solution
and ACGs nanosuspensions against a breast cancer cell line (4T1 cells) were performed using MTT assay; The in vivo antitumor
efficacy of ACGs-NSps was investigated on 4T1 breast cancer modelusing paclitaxel (PTX) as a positive control group. Results
ACGs nanosuspensions were spherical with smooth surface and the average particle size of (129.03 + 1.03) nm. The polydispersity
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index (PDI) is (0.134 + 0.03), and Zeta protential was (=17.7 + 0.16) mV, ACGs linear regression equation was Y =0.157 2 X — 0.363 2 (R?
= 0.999) measured by HPLC, dominant good relations within 5 — 200 pg/mL, and the average drug loading was (40.67 + 2.45)%.
ACGs-NSPs showed sustained in vitro release with no burst effect. In MTT test, ACGs-NSps displayed significantly higher cytotoicity

against 4T1 breast cancer cells than free drug (ICsy of 3.221 pg/mL vs 4.464 pg/mL, P < 0.05). According to the results of

pharmacodynamics experiment on 4T1 breast cancer-bearing mice, ACGs-NSPs demonstrated a dose-dependent tumor inhibitory
effect (76.09% for 0.4 mg/kg, 74.34% for 0.2 mg/kg, and 42.03% for 0.1 mg/kg, respectively). But there were three mice (3/10) died in
the high dose group. Conclusion ACGs-NSps with high drug loading capacity are successfully prepared and show significant
suppression against 4T1 breast cancer in vitro and in vivo. Judging from the in vivo antitumor efficacy and survival rate of mice, the

dose of 0.2 mg/kg (iv administration) is recommended for the further in vivo study.
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Fig.2 Particle size distribution of ACGs-NSPs
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1 ACGs-NSPs FREIRERYAMLE
Table 1 Hemolysis rates of ACGs-NSPs in different
concentration

Cacosnsps FELZE %

(MgmL™) SPCOmg SPClmg SPC2mg SPC3mg
500 82.3 68.3 68.3 61.9
250 66.9 58.5 53.2 48.3
125 58.8 43.3 36.7 28.1
62.5 334 24.0 6.0 7.8
40 21.7 7.2 4.6 0.0
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Fig.5 4T1 cell inhibition rate of ACGs-NSPs and DMSO
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Fig. 6 Mortality curves (A) and relative body weight changes (B) of mice after iv administration with saline, PTX injection,

and ACGs-NSPs (n = 10)
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ACGSs-NSps Bk BRI 7T (1) 4G 71 = o

% 2 ACGs-NSPs 3t 4T1 /NREHNER (n=10)

Table 2 Inhibitory rate of ACGs-NSPs in 4T1
tumor-bearing mice (n=10)

21 5 MEN(mgkg™)  RIFEG IRIE%
[MER RO — 2.76+0.15 —
VA AR N 5 1.07£0.26% 61.17
ACGs-NSPs 0.4 0.66+0.10%  76.09"
0.2 0.71+0.17% 74.34
0.1 1.60+0.19% 42.03™

PR R4 : #P<0.01; 5 E#AZIEAL L4 : "P<0.05, TP<0.01
#P<0.01 vs negative control group; “P<0.05, “P<0.01 vs PTX group
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