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The Preparation and Analysis of Nanoparticle-Encapsulated Small-Molecule
TNF-a Inhibitor C87 Using In Vitro and In Vivo Models
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Abstract  In this study, nanoparticles loaded with C87, a small-molecule inhibitor of TNF-a, were prepared
and characterized. The effects of the inhibition of TNF-a cytotoxicity were assessed in L929 cells using a mouse

model of autoimmune hepatitis. Specifically, C87 NPs were prepared by using the nanoprecipitation method and

A H 41 2021-03-28 Be52 H 1 2021-04-29

o [ R 2R 2 R 2 R 2 BT AL B (HHE 52 2016-12M-1-003)- [H 5K B SRR 2 R G (HEHE 'S : 81970107 81600083)A1HH 20 2 2 VA AT 5t Ffr e AL ATV 35 B (4L
#E5: 2018RC31002+ 2018PT32034) % W i

*EIEE . Tel: 13820755331, E-mail: xuyf@ihcams.ac.cn

Received: March 28, 2021 Accepted: April 29, 2021

This work was supported by the CAMS Innovation Fund for Medical Sciences (Grant No.2016-12M-1-003), the National Natural Science Foudation of China (Grant
No.81970107, 81600083), and the Non-Profit Central Research Institute Fund of Chinese Academy of Medical Sciences (Grant No.2018RC31002, 2018PT32034)
*Corresponding author. Tel: +86-13820755331, E-mail: xuyf@ihcams.ac.cn



FLEE L TNF-o/No T3 7 C TGN 25 W 1) 4% T2 AR Py S PERTE 5T 1211

examined their physicochemical properties and the drug release profile in vitro. For mouse studies, LEGENDplex™
was utilized to determine the levels of 13 cytokines in the mouse serum and flow cytometry was used to analyze the
distribution, proportion and number of T cells (including subsets of T cells) and NK cells in the liver and spleen.
The C87 NPs exhibited a high loading capacity (34.4%) and stability, with an encapsulation rate of 48.1%, an aver-
age particle size of 82.57 nm, and a polydispersity coefficient of 0.115. The C87 NPs were electrically neutral and
displayed spherical structures as revealed by transmission electron microscopy. The NPs released C87 in a sustained
manner with a duration of no less than 8 h. The C87 NPs inhibited the killing effect of TNF-o on L929 cells in vitro
in a concentration-dependent manner (ICs,=9.13 pmol/L). Moreover, the results from the mouse studies showed that
the C87 NPs increased the survival rate of the mice from 0% to 66.7%. while subsequent biochemical and patho-
logical analyses demonstrated that the tail vein administration of C87 NPs in ConA-treated mice significantly re-
duced the serum levels of ALT, AST and several cytokines (P<0.01), the liver injury, and the infiltration of CD4"T,
CD8'T and NK cells into the liver and spleen (P<0.01) after 12 h, while increasing the proportion of Treg cells in
the mouse spleen (P<0.05). Together, this study has successfully established C87 NPs that exert a strong inhibitory

effect on the cytotoxicity of TNF-a both in vitro and in vivo. It lays a foundation for future clinical applications of

the small-molecule inhibitor C87.
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A: schematic diagram of the preparation process of C87 NP; B: appearance of C87 NP prepared with different amounts of feed ratios; C: encapsulation
efficiency (EE) and loading content (LC) of C87 NP prepared with different amounts of feed ratios; D: comparation of the solubility of C87 and C87 NP

in PBS; E: transmission electron microscope images of C87 NP; F: analysis of the particle size distribution of C87 NP; G: analysis of the drug release

rate of C87 NP.
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Fig.1 Preparation, characterization and drug release analysis of C87 NP
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A: morphology of L929 cells after treated with hTNF-a alone (Ctrl group), hTNF-a and Enbrel (Enbrel group), hTNF-o and C87 (C87 group) or
hTNF-a and C87 NP (C87 NP group); B: survival rate of L929 cells in C87 and C87 NP groups; C: representative Western blot of apoptosis-related
proteins expression in the mentioned-above groups; D: gray value analysis of apoptosis-related protein bands. Blank group: no drugs; Ctrl group: 1 ng/
mL TNF-a; C87 group: 1 ng/mL TNF-a+25 umol/L C87; C87 NP group: 1 ng/mL TNF-0+25 pmol/L C87 NP; Enbrel group: 1 ng/mL TNF-o+1 pg/mL

Enbrel. *P<0.05, **P<0.01, ***P<0.001.
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Fig.2 C87 NP inhibits the cytotoxic effect of TNF-a on 1929 cells
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Fig.4 Effect of C87 NP on cell infiltration in mice liver and spleen of autoimmune hepatitis model
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