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Activity of hollow nanocapsules loaded with asparaginase and evaluation of in vitro stability
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[Abstract] Objective To prepare hyaluronic acid-gra ft-poly (ethylene glycol) /a-cyclodextrin hollow nanocapsules
loaded with asparaginase (AHAPs) and to investigate their in wvitro stability and activity. Methods We prepared the
AHAPs by self-assembly method and detected the optimal temperature, optimal pH value, particle size, zeta potential
and entrapment efficiency. Then the differences in in wvitro stability between AHAPs and free asparaginase (AN) were
investigated by measuring thermal stability, acid- and basic-stability, stability to trypsinase, stability to metal ions and
organic compounds, plasma stability and storage stability. The interaction between AN and blank hyaluronic acid-gra ft-
poly Cethylene glycol)/o—cyclodextrin hollow nanocapsules was studied through the fluorescence experiment. Results
The optimal temperature for AHAPs was 50 C, the optimal pH value was 7. 0, the mean particle size was (424. 53+
7.25) nm, and the mean zeta potential was (—48. 7740. 99) mV. The entrapment efficiency of AHAPs was (64. 40+
1. 82)%. The results of stability experiment showed that AHAPs had a significantly better in witro stability than free
AN, and some stability experimental results were statistically significant (P<C0. 05). Fluorescence experiment showed
that the improvement of biological activity of AHAPs may be related to the change of protein residues microenvironment and
enzyme conformation caused by the interaction between AN and blank hyaluronic acid-graft-poly (ethylene glycol) /o
cyclodextrin hollow nanocapsules. Conclusion It has been found that AHAPs can not only improve the activity but also greatly
enhance the stability of AN in vitro.
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Fig 1 Optimum temperature of free AN and AHAPs
AN Asparaginase; AHAPs: Hyaluronic acid-graft-poly ( ethylene
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glycol) /ocyclodextrin  hollow nanocapsules loaded with asparaginase.
* P<<0. 05 vs AN group. n=3, 7ts
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Fig 2 Optimum pH of free AN and AHAPs
AN: Asparaginase; AHAPs: Hyaluronic acid-graft-poly ( ethylene
glycol) /orcyclodextrin hollow nanocapsules loaded with asparaginase.
* P<C0. 05 vs AN group. n=3, 7ts

2.4 A W 3 L S AR T U
AN IS8t 3 h B 58 4015 5 1 LI AHAPs
AN [3E AT 80% 2647 »5 h if AHAPs H1 AN
TR >500. SHREERILI AHAPs KR4 T
AN HSRETE .

*

100§
80
60

40

Relative activity (%)

—— AHAPs
20 - AN

O 1 1
1 2 3 4 =]
Time t/h
3 5% AN 5 AHAPs 7£ 55 C THIIEEE
Fig 3 Thermal stabilities of free AN and AHAPs at 55 C

AN: Asparaginase; AHAPs: Hyaluronic acid-graft-poly ( ethylene
glycol) /ocyclodextrin hollow nanocapsules loaded with asparaginase.
* P<C0. 05 vs AN group. n=3, x=*s
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Fig 4 pH stabilities of free AN and AHAPs
AN Asparaginase; AHAPs: Hyaluronic acid-gra ft-poly (ethylene
loaded  with

glycol) /a-cyclodextrin ~ hollow  nanocapsules

asparaginase. * P<Z0. 05 vs AN group. n=3, r+s
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Fig 5 Trypsinase stabilities of free AN and AHAPs
AN Asparaginase; AHAPs: Hyaluronic acid-gra ft-poly (ethylene
glycol) /a-cyclodextrin loaded with

hollow  nanocapsules

asparaginase, * P<Z0.05 vs AN group. n=3, r=*s
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AHAPs it AN {76 P25 R 3861 G it 22 3 L (P<<
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6 WMoEEBTRENLEYTIE
AN 5 AHAPs & H 5400
Fig 6 Effects of several metal ions and organic
compounds on activities of free AN and AHAPs
AN: Asparaginase; AHAPs: Hyaluronic acid-graft-poly (ethylene

glycol) /a-cyclodextrin ~ hollow  nanocapsules loaded with

asparaginase. * P<C0.05. n=3, r*s
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Fig 7 Plasma stabilities of free AN and AHAPs
AN Asparaginase; AHAPs: Hyaluronic acid-grafi-poly (ethylene
hollow loaded with

glycol) /a-cyclodextrin nanocapsules

asparaginase. * P<C0. 05 vs AN group. n=3, x=%s
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Fig 8 Storage stabilities of free AN and AHAPs
AN Asparaginase; AHAPs: Hyaluronic acid-gra ft-poly (ethylene

glycol) /a-cyclodextrin ~ hollow nanocapsules loaded with

asparaginase. * P<Z0. 05 vs AN group. n=3, 7+
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Fig 9 FITC fluorescence spectra
Excitation wavelength: 480 nm; emission wavelength: 500-600 nm.
1. AN; 2. Blank HA-g-PEG/«-CD; 3. AN+ Blank HA-g-PEG/a-
CD. AN. Asparaginase; HA-g-PEG/o-CD: Hyaluronic acid-graft-
poly (ethylene glycol) /a-cyclodextrin hollow nanocapsules
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