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Abstract: Objective To prepare Celastrol Nanoparticles and study its anti-tumor activities in vitro and in vivo. Methods Celastrol
nanosuspensions were prepared by microprecipitation combined with evaporation method. Suitable stabilizer was screened
according to the size of the resultant nanosuspensions. Dynamic light scattering method was used to measure the particle size and
transmission electron microscopy was used to observe the morphology. The stability in different medium, drug release in vitro, the
hemolysis and the cytotoxicity were studied. Anti-tumor effect in vivo was investigated on H22-bearing mice using Celastrol
Injections as the control at the dose of 2 mg/kg. Results Polyethylene glycol-polycaprolactone (mPEG2000-PCL2000) was a good
stabilizer for Celastrol Nanoparticles. Celastrol Nanoparticles had (67.1 + 3.0) nm in diameter with a polydisperse index of (0.23 +
0.08) and a Zeta potential of (—10.4 + 1.5) mV. Celastrol Nanoparticles were nearly spherical in morphology and had a more uniform
distribution. They were quite stable in PBS, normal saline, 5% glucose, and plasma. Celastrol Nanoparticles showed sustained drug
release and the cumulative release reached 74.04% within 144 h. MTT assay displayed that Celastrol Nanoparticles had stronger
cytotoxicity against HepG2 cells than free ¢ elastrol (ICsy, 1.179 pug/mL vs 2.377 pg/mL, P < 0.05). It was demonstrated that

Celastrol Nanoparticles significantly improved the therapeutic efficacy in vivo on H22-bearing mice in contrast to Celastrol Injections
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(70.36% vs 51.1%, P < 0.05). Conclusion Celastrol nanosuspensions have characteristics of small particle size, high drug-loading

content, and good stability, which significantly improve the anti-tumor effect of celastrol, and it is believed to be suitable dosage

form for the application of celastrol in tumor treatment.
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Table 1 Screening of different stabilizers in prescription

Fae 7l HRifE/mm Zeta/mV PDI
SPC 175.742.62 —22.1 0.188
TPGs 142.0+2.24 —4.27 0.185
PR 78 113.4+3.22 —20.6 0.153
R LA 80 144.1£0.96 —-18.7 0.193
mPEG2000-DSPE 130.3+3.21 —30.8 0.176
mPEG2000-PCL2000  67.1+0.03 —-10.4 0.232
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Table 2 Effect of different drug loading ratio on particle
size in prescription

I ae K4t /nm Zeta/mV PDI
1:1 132.61.39 -20.6 0.161
501 152.0£2.13 -17.3 0.089
8.1 172.5+1.87 —26.2 0.131

10 0 1 213.14£2.53 —26.8 0.176
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Table 3 Effect of ultrasonic temperature on particle size in
preparation process

R/ C $i 1% /mm
15 77.8+£1.12
25 67.1£0.87
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Fig. 1 Particle size distribution of Celastrol Nanoparticles
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Fig. 2 Transmission electron microscope photo of Celastrol
Nanoparticles
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Fig. 3 Curves of particle size over time
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Table 4 Hemolysis rate of Celastrol Nanoparticles at
different concentrations
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Table 5 Various freeze-drying protective screening of
Celastrol Nanoparticles
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In vitro release of Celastrol Nanoparticles
TR TR AR R UK A AL =1 DMSO
W (20 mg/mL) FBERK 20, 10, 5. 2. 1. 0.5,
0.1+ 0.01 pg/mL, =5 A X5 RIS 6 25 1035 1)
MEM }:Fikk, ®ANREIRE TS 2 6 4, WE
48 ho Bt &FLINA MTT f) PBS % (5 mg/mL)
20 pL, 1E37 C. 5% CO, B F#AEh i E 4 h, Wik
HFLWAK, BEFLINN DMSO ¥ 200 pL, FIMAL
WP as e 15 min, FEARY 570 nm LbI0 LWL YR
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Table 6 Inhibition against HepG2 cells of celastrol nanoparticle suspension and solution ( X s, n=3)
AR /% ;
- - - B - ICso/(ugmL )

il 51 0.1 pg'mL 0.5 pg'mL 1 ug'mL 2 ug'mL 5 ug'mL
2% 6.48+2.0 13.2+1.9 152+23 34.6+24 90.4+0.5 2.377
YA B 7.25+3.2 23.8+1.9 343+5.8 77.7+0.5 91.84+0.9 1.179"

ST AT EWRALLLEL: TP<0.05

“P <0.05 vs solution group
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R AL ZRAPKIR XN HepG2 4l
ICso B ARL 1 5 (1.179 pg/mL vs 2.377 pg/mL,
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Fig. 5 Change curve of body weight of H22 hepatoma-
bearing mice along with time ( X s, n =10 )
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Fig. 6 Change curve of tumor volume of H22 hepatoma-
bearing mice along with time ( x+s,n=10 )
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