RS ETY Drugs & Clinic E3H HoW 2016 4E9 A * 1325 -

&7 Z ML A5 & R E BRI RFR

- & RN U E 7 SRR o T

L SERVTrREE 2R 2%k, BRIl MURIE 150040

2. E P AREER AR R 2 MY ) RS IR R E S E, dbal 100193
3.0 WREERIEIR S Akl HFEERFA b0, BRI HIKEE 150076

1 E: BM BB SR, FUHT RN SR, B RN ORG AT TR A DELORE
WA (Ke) SA¥RFR, KA EASRE S K S r & B A TR EFE & T R AT %2, b4t
TIMC o R AUKFLSINUIIZ 5 e ) RS i IRBON 7 7 22 WARFLIFRLAR N R A (K580, DA 2280 5 B 5 i
HLZE R R UM, BRI R b i et RAEME (MTT) VP 7 7% 22 WAL BFLIE 4T1.
NS0 200 ASTS AN RA AT AN IR HepG2 MM dibt . gl o7 IR TS H22 A st Ry, DR ig B R UMA. B
R, IR R ER B R WAL A EL AN T W KM R 10%, FLAEFLE RN 3%,
FEAoRs I B T ORG-S R L ALER 80 LR LL N 8 & 25 I 1 1500 bar, BIBUKEN 9 IR. 4R WAFLAN T B R+
FasE, RERE, RRECDN, FEAE 100 nm a7 . Fah 2 WAUELN 4T1. A875. HepG2 4 fitd ICso {E 435l 3.082, 2.001. 1.762
pg/mL; ig 4525 | mg/kg &7 &% WAHFLE 4 mg/kg MR H22 A BRIKHIRSCRAN M (65.0% vs 56.5%). 4518 HH R
T DA e 75 2 Tk AET-45 2910 1), Re e BT 251 [R] I FH 24 7 AR BIE G vl ¥ 14, 5 — e R
AT BB EEE A

KEER: HAHRWMIL: BOREFE: H1&: E30ulie; HuMEEN

PENZES: R4 XERFRERD: A XERS: 1674 - 5515(2016)09 - 1325 - 06

DOI: 10.7501/j.issn.1674-5515.2016.09.003

Preparation of annonaceous acetogenins submicroemulsion and its anti-tumor
activity

XIAO Yao"?, SU Wen-jing’, ZHANG Ming-zhu®, HONG Jing-yi’, WANG Xiang-tao®

1. College of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin 150040, China

2. The Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine, Ministry of Education, Institute
of Medicinal Plant Development, Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing 10019, China

3. Life Sciences and Environmental Sciences Center, Harbin University of Commerce, Harbin 150076, China

Abstract: Objective To prepare annonaceous acetogenins submicroemulsion and study its anti-tumor activities in vitro and in vivo,
so as to provide a feasible solution for oral administration of annonaceous acetogenins. Methods Centrifugal stability constant (Ke)
was used as indexes, factors of formulation, such as the amount of soybean oil for injection, the total amount of mixed emulsifier,
and the mass ratio of mixed emulsifier were optimized by orthogonal test. Effect of process parameters operation pressure and
operation frequency on particle size and distribution of annonaceous acetogenins submicroemulsion were investigated. Annonaceous
acetogenins submicroemulsion obtained by the best parameters was observed with TEM, and its stability in biological media was also
investigated. MTT assay was used to evaluate the in vitro anticancer cytotoxic activity against mice breast cancer 4T1, human
melanoma A875, and human hepatic cancer HepG2 cell lines. Solid tumor model on basis of murine hepatic cancer H22 cell were
established and mice were ig administrated with annonaceous acetogenins submicroemulsion and oil solution to obtain the tumor

inhibition rate. Results The optimal formulation was as following: 10% injectable soy oil, 3% combinatorial emulsifier ( the weight
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ratio of purified SPE . Tween 80 being 8 : 2 in the composition of the combinatorial emulsifier). The optimal homogenization

condition was 1 500 bar for 9 cycles. Annonaceous acetogenins submicronemulsion showed good stability in artificial gastric and

intestinal juice, and waas spherical, with smaller particle size, mainly around 100 nm. Annonaceous acetogenins submicronemulsion

showed strong cytotoxicity against 4T1, AB75, and HepG2 cell lines with ICs, values 3.082, 2.001, and 1.762 pg/mL, respectively.

Annonaceous acetogenins submicronemulsion ig administration of 1 mg/kg achieved the same anti-tumor efficacy as that of 4 mg/kg of

oil solution on H22 tumor-bearing mice (65.0% vs 56.5%). Conclusion Annonaceous acetogenins submicronemulsion effectively

resolves poor solubility and difficulty to be delivered in vivo, and can reduce the dose to 1/4 in contrast to oil solution, and meanwhile

maintain similar aiti-tumor efficacy.
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Table 1 Factors and levels

K e

A% B/% C
1 10 2 9:1
2 15 2.5 8:2
3 20 3 7:3
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Table 2 Results of orthogonal test

(R A B C D (%[F1)  Ke
1 1 1 1 1 27.28
2 1 2 2 2 6.38
3 1 3 3 3 5.03
4 2 1 2 3 5.46
5 2 2 3 1 51.76
6 2 3 1 2 2.13
7 3 1 3 2 5.72
8 3 2 1 3 21.14
9 3 3 2 1 14.84
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Fig. 1 Size distribution of annonaceous acetogenins

submicroemulsion
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Table 3 Physical properties of annonaceous acetogenins submicroemulsion based on optimal formulation

itz Kift/mm PDI Zeta FLAZ/mV Ke
1 129.9£2.166 0.167£0.011 2.74 14.10
2 130.6£2.352 0.173£0.006 1.02 15.54
3 127.0£1.222 0.161£0.014 2.08 15.86
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submicroemulsion in artificial gastric juice and

intestinal juice along with time
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Table 5 Tumor inhibition rate of annonaceous acetogenins

submicroemulsion and oil solution on H22

hepatoma-bearing mice ( X£s,n=10)

Ay R (mgkg D) MR TTRg R 21%
X — 1.00240.359 —
RIAGER 1 0.436+£0.144 65.0
I 4 0.35140.147 56.5
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