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Celastrol-loaded macrophage membrane camouflaged PEG-PL GA
nano-particlesfor targeted therapy of severe acute pancreatitisin rats
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Abstract: Severe acute pancreatitis (SAP) is characterized by both local and systemic inflammatory
responses. This study was designed to develop a site-specific delivery strategy for SAP therapy using celastrol
(CLT). First, murine RAW264.7 cells were used as a model of macrophage cell line, cell membranes were
obtained by emptying intracellular contents via hypotonic lysing, mechanical membrane disruption, and
differential centrifugation. Poly(ethylene glycol) methyl ether-block-poly(lactic-co-glycolic acid) (PEG-PLGA)
nanoparticles (NPs) were then prepared by sonication. With the collected membrane materials, macrophage
membrane coated PEG-PLGA NPs (RNPs) were then prepared by extrusion through a 400 nm polycarbonate
membrane. Biodistribution study in rats with SAP showed RNPs selectively accumulated in the inflamed
pancreatic tissues. Compared with CLT loaded NPs, CLT loaded RNPs were proven to effectively attenuate local
pancreatic inflammation and systemic inflammation in rats with SAP.

Key words: RAW264.7 macrophage; poly(ethylene glycol) methyl ether-block-poly(lactic-co-glycolic acid);
nanoparticle; celastrol; severe acute pancreatitis
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Table 1 Size, polydispersity index (PDI) and zeta potential of
nanoparticles (NPs), membrane, and macrophage membrane
coated PEG-PLGA NPs (RNPs). n=3, X+s

Parameter NPs Membrane RNPs
Size/nm 1388+ 2.1 2135+ 6.7 1783 +55
PDI 0.137+0.021  0.257+0.058  0.225+0.032
Zetapotentia/mV ~ —23.6 + 2.5 -95+1.8 -10.2+25

2 RNPs/Did £ SAP XREIIER 7

A AT IR 7 vk R Th 2 5r SAP K RUBEAY, DAL
AR ICERER Did AR Y ARG K BLTE &
i KBRS rh R A A 73 AR AE . Did & — Al S AR T
BT AMREE (Lex =634 NM, Agn=648 nm), HTE
RESPEIR 58, BT AR &R AR MR, # &9 H Tk E
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JRAREZE A, B AR 5 NNPs/Did 207 %
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Figure 1 Biodistribution in the pancreas of severe acute

pancreatitis (SAP) rats in 1 h and 3 h (A). Semiquantitative
analysis of fluorescence intensity of pancreas (B). n=3, X=s.
"P<0.05 vs contral; *P<0.05 vs Did; “P<0.05 vs NPs/Did
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Figure 2 The therapeutic effect of celastrol (CLT), NPs/CLT, and RNPS/CLT on local and systemic inflammation in SAP rats. The
serum amylase (AMS) concentrations (A), the weight of ascites (B), the pancreas wet/dry ratio (C), myel operoxidase (MPO) activity (D),
TNF-a (E), lung MPO activity (F), and IL-6 (G) in pancreas or lung was greatly downregulated after various CLT-based treatments.

n=5 X=£s.

"P<0.05 vs model; “P<0.05 vs CLT; ¥P<0.05 vs NPS/CLT
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Figure 3 Morphological analysis of pancreatic and lung tissues
in each treatment group by hematoxylin-eosin staining. Scale
bar =100 pm
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