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Optimization of the Preparation Process of Harmine Liposomes and Their Anti-hepatocarcinoma Activity

ZHANG Guangcai, SHI Kuohao, WU Kangxiong, LI Han"(School of Food and Biological Engineering, Shaanxi
University of Science & Technology, Xi’an 710021, China)

ABSTRACT: OBJECTIVE To prepare harmine liposomes and optimize their preparation process, and to evaluate the
characteristics of liposomes and their toxicity to liver cancer cells. METHODS The harmine liposomes were prepared by
membrane hydration method. Taking the encapsulation rate as the evaluation index, the influence of the mass ratio of soybean
lecithin to drug, the mass ratio of soybean lecithin to cholesterol and the ultrasound time as evaluation factors on the
encapsulation rate of liposomes was studied. The particle size, Zeta potential, appearance and stability of liposomes were
evaluated. The CCK-8 method was used to compare the anti-proliferative activity of harmine and harmine liposomes on liver
cancer cells. RESULTS The optimal preparation process was as follows: the mass ratio of soybean lecithin to drug was 11.4 :

1, the mass ratio of soybean lecithin to cholesterol was 4.4 : 1, and the ultrasound time was 33 min. The encapsulation efficiency
of liposomes prepared under these conditions was about 81.88%, the particle size was 143.65 nm, the Zeta potential was
—12.68 mV, which stability was good in low temperature environment with slow release effect. The anti proliferative activity of
harmine liposomes on liver cancer cells was greater than that of naked drugs. CONCLUSION The encapsulation rate and
stability of the prepared harmine liposomes meet the standard. The preparation of harmine as a liposome can improve the its
proliferative activity on liver cancer cells.

KEYWORDS: harmine; liposome; preparation process; anti-hepatocarcinoma activity
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Tab. 1 Factor and levels for response surface test

K ARZIH BEEZIL  CMEHE[E)/min
-1 5:1 2:1 20

0 10:1 4:1 30

1 15: 1 6:1 40

R2 RUFEFEFE T EHARER
Tab. 2 Experimental results of optimizing the liposome
preparation process

g5 A B C FLER/%
1 -1 -1 0 61
2 1 -1 0 68
3 -1 1 0 71
4 1 1 0 73
5 -1 0 -1 67
6 1 0 -1 65
7 -1 0 1 69
8 1 0 1 75
9 0 -1 -1 56
10 0 1 -1 58
11 0 -1 1 63
12 0 1 1 74
13 0 0 0 82
14 0 0 0 82
15 0 0 0 81
16 0 0 0 80
17 0 0 0 83

e 2 BRI TR, AR AR 3. 153
HEZGH . PR Lo AR A st ] 5 2 S 98 e S A AR 1R

f0 B R R LT 5 R . Y=81.60+1.63A+
3.50B+4.38C—-1.25AB+2.00AC+2.25BC3-3.55A%—
9.80B>9.05C2,

R3 N EREER NG E 5T
Tab. 3 Analysis of variance for response surface experimental
model

FEkE FHEM AHRE ¥F O OFHE P1H T
ikl 1 194.99 9  132.78 38.81 <0.000 1 2
ARZIL 21.13 1 2113 6.17 0.0419 ]
B iR LL 98.00 1 98.00 28.64  0.001 1 2
C#HIE 153.13 1 15313 4475 0.000 3 2
AB 16.00 1 16.00 468  0.0674
AC 20.25 1 2025 592 0.0452 b
BC 6.25 1 625 1.83 02186
A? 53.06 1 53.06 15.51 0.005 6 2
B2 404.38 1 40438 118.19 <0.000 1 2
c? 344.85 1 344.85 100.79 <0.000 1 2
B2 23.95 7 3.42
PR 18.75 3 625 481 00817 AEFH
4R % 5.20 4 1.30

MR 1218.94 16

#: DP<0.05, PP<0.01,
Note: DP<0.05, 2P<0.01.
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Fig. 6 Response surface diagram of lipid-drug ratio and lipid-alcohol ratio
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Fig. 9 Particle size diagram of harmine liposomes
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Fig. 10 Zeta potential diagram of harmine liposomes
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Fig. 11 Transmission electron microscope image of harmine
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Fig. 14 Effects of harmine and harmine liposomes with

different concentrations on the survival rate of HepG2(A) and
BEL-7402(B) cells on 24 h point
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