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Cytotoxicity and Cellular Uptake Test of Brucine-loaded Solid Lipid Nanoparticles

GUAN Qing-xia, WANG Li-ping, LIU Zhen-qiang, FENG Yu-fei, WEN Mei-xin, ZHAO Yi-jun,
FENG Wen-jing, LYU Shao-wa "
(Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract | Objective; To investigate cytotoxicity and cellular uptake of brucine-loaded solid lipid
nanoparticles ( B-SLN) on HepG2 cells. Method: 3- (4, 5-Dimethylthiazole-2-yl) -2, 5-diphenyltetrazolium-
bromide ( MTT ) assay was used to detect the cytotoxicity of B-SLN on HepG2 cells, the cellular uptake
experiments were observed by fluorescence microscopy, flow cytometry was used to detect the cellular uptake of
cells under different conditions. Result: Both brucine solution group and B-SLN group had an inhibitory effect on
the proliferation of HepG2 cells, and the inhibition rate increased with increasing of the time and the concentration
of brucine, half-inhibitory concentration (1C,,) of brucine group in 48, 72 h were 208.5, 78.5 mg-L ™", IC,, of
B-SLN group in 48, 72 h were 563.3, 114.9 mg-L~'. When the concentration of brucine was in the range of
125-500 mg-L "', with increasing of the drug concentration, the cellular uptake increased from 50.2% to 71. 2% ;
when the temperature was under the condition of 4 °C and 37 °C, the cellular uptake increased from 43.0% to

55.2% ; within uptake time of 30-240 min, with the incubation time increasing, the cellular uptake amount
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increased from 9. 7% to 56. 4% . Conclusion: SLN administration system can significantly improve the activity of

brucine against cancer cells, B-SLN has the ability to increase cellular uptake of drugs.
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£1 DHFHEI HepG2 MMM EN(n=3)
Table 1 Cytotoxicity of brucine on HepG2 cells(n =3)
R T, 24 h 48 h 72 h
/mg-L.7! ACx &) 15/ % ACx 5) E ACx £5) 1%/ %
7.8 0.524 +0.041 5 9.3 0.580 £0.033 5" 11.5 0.707 £0.012 4% 26. 4
15.6 0.516 +0.036 7 10.7 0.551 +0.016 3% 24.3 0. 692 +0. 023 52 36. 4
31.2 0.511 £0.041 8 11.5 0. 544 £0.050 1% 30.3 0. 638 0. 038 3% 43.1
62.5 0.514 £0.023 2 11.0 0. 547 £0. 040 6% 34.2 0.602 £0.014 7% 49.1
125 0.499 +0.053 7 16.7 0.533 +0.031 4% 42. 4 0.549 +0.034 12 58.7
250 0.474 £0.064 5 23.5 0.438 +0.035 7 53.2 0.493 0. 028 8% 63.7
500 0.426 £0.042 2 34.2 0. 428 0. 058 9% 56.3 0.369 £0.014 1% 72.0
1 000 0.408 +0.042 6 35.1 0.323 £0.024 7% 63.5 0.311 £0.025 7% 85.5
2 000 0.303 £0.053 4 41.3 0.322 +0.043 1% 69.3 0.204 £0.018 4% 91.4

T 25 (4 SLN 417F 24 ,48.,72 h [ A 43514 0.578 +0. 031 3,0. 616 +0. 052 0
Y P<0.05,2P<0.01(F£2[F).

%2 B-SLN X HepG2 I A B (n=3)

Table 2 Cytotoxicity of B-SLN on HepG2 cells(n =3)

,0.831 £0.017 2, 48,72

h 4193530 5 24 h A [F] S5 Ik 41 L

B-SLN 24 h 48 h 72 h

/mg- L7 A(x 5) /% A(E £5) /% A(x £5) %R/ %
7.8 0.545 +0.021 5 4.4 0.607 £0.024 5" 9.5 0.657 £0.015 4% 17.4
15.6 0.534 £0.032 7 5.7 0.581 0. 023 3% 12.3 0. 642 £0.033 5% 26.3
31.2 0.521 +0.031 8 7.5 0.564 £0.035 1% 15.3 0.598 0. 034 3% 34.2
62.5 0.524 £0.025 2 9.0 0.557 +0. 030 62 23.2 0.572 £0.032 7% 44.1
125 0.513 £0.043 7 14.7 0.543 £0. 035 4% 34.4 0.532 £0.024 1% 55.3
250 0.484 £0.034 5 18.5 0.498 +0. 023 7¥ 43.2 0.483 0. 023 8% 59.7
500 0. 466 0. 062 2 19.5 0.478 0. 034 9% 49.3 0.389 0. 024 7% 63.0
1 000 0.438 £0.052 6 21. 1 0.433 £0.034 7% 57.5 0.301 £0.035 7% 74.5
2 000 0.363 £0.033 4 23.3 0.362 £0.033 1% 65.3 0.284 £0.015 6% 87. 4

725 [ SLN 41 7F 24,48 ,72 h () A 43514 0. 561 £0. 034 3,0. 679 +0.052 1,0.751 £0.037 2,
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Fig. 1  Detection of cellular uptake of B-SLN by fluorescence

microscopy
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Fig. 2 Detection of cellular uptake of B-SLN by flow cytometry
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Fig. 3 Scatter distribution of effect of concentration of brucine on cellular uptake of FITC-B-SLN
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Fig. 4 Scatter distribution of effect of temperature on cellular uptake of FITC-B-SLN
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