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Ruthenium-based metal-organic framework with reactive oxygen and
nitrogen species scavenging activities for alleviating inflammation

diseases
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ARTICLE INFO ABSTRACT

Article history: The overproduction of reactive oxygen and nitrogen species (RONS) is highly associated with a variety of

Received 20 July 2022
Accepted 20 September 2022
Available online xxxx

Keywords:

Metal-organic framework
Inflammation

Reactive oxygen species
Reactive nitrogen species

inflammatory diseases. Nevertheless, few treatments are clinically available to address this issue.
Developing new artificial enzymes with RONS scavenging activities might be a promising strategy to treat
inflammation. Here, we report a nanosized ruthenium-based metal-organic framework (Ru-MOF) with high
porosity and versatile RONS scavenging activities for treating inflammatory diseases. This Ru-MOF can not
only functionally mimic enzymatic activities of catalase and superoxide dismutase to remove ROS (H20
and 0,7), but also efficiently clear free radicals and RNS. Through eliminating reactive species, Ru-MOF
protects cells from oxidative-stress induced damage in vitro, significantly reduces the mortality of en-
dotoxemia mice induced by lipopelysaccharide (LPS), and markedly alleviates colon damage of the mice

Nanozyme with colitis induced by dextran sulfate sodium (DSS). The Ru-MOF with good stability and biocompatibility
as well as high catalytic activity is an effective and safe RONS-scavenger for treating inflammatory diseases.

© 2022 Elsevier Ltd. All rights reserved.

Introduction

Inflammation is a defensive response of organisms to resist
harmful stimuli [1]. Oxidative stress on inflammatory cells helps
remove external stimuli, but simultaneously destroys endothelial
barriers, which subsequently promotes migration and infiltration of
inflammatory cells to aggravate tissue injury [2,3]. The excessive
production of reactive oxygen species (ROS) and reactive nitrogen
species (RNS) is the vital pathophysiological alteration during the
occurrence of various inflammatory diseases [4-6]. These in-
appropriately-generated RONS (H>0,, *OH, 05", NO, ONOO", etc.) not

+ Corresponding authors at: Research Center for Tissue Engineering and
Regenerative Medicine, Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430022, China.

E-mail addresses: lin_wang@hust.edu.cn (L. Wang),
zhengwang@hust.edu.cn (Z. Wang).

1 These authors contributed equally to this work.

https://doi.org/10.1016/j.nantod 2022.101627
1748-0132/© 2022 Elsevier Ltd. All rights reserved.

only impair cellular components, but also act as signal molecules to
promote the infiltration of immune cells and their release of in-
flammatory mediators |7]. To protect tissues from RONS-induced
damage, various antioxidants have been employed to scavenge re-
active species, such as N-acetyl cysteine (8], glutathione [9], and
vitamin C [10]. Nevertheless, these molecules suffer from poor sta-
bility, low bioavailability, and insufficient antioxidant activities
[11.12]. Moreover, gh exogenous idant enzymes (e.g.,
catalase, superoxide dismutase) were reportedly administrated
using nano-delivery systems [13-15], these systems were limited by
finite loading capacity, premature release, high cost of fabric>""
and low enzyme stability. Therefore, it is necessary to develc  .ve:
antioxidant strategies for effectively scavenging RONS.
Recently, nanomaterials with inherent catahtic activ

cluding nano-carbons | 16-18], rrecious met>" .dicles | 1],
metal oxides [22-24], and _ shenol r particles (2520

thought to be an alter ative « ach t o rds a-
dressing oxidative .elatea ies. 1 ined as




Writing a S i1entific Paper: From Clutter to Clarity

G.oegory S. Patience, Daria C. Boffito, Paul A. Patience

L .y rtment of Chemical Engineering, Polytechnique Montréal, C.P. 6079, Succ. C'V
Montréal, H3C 3A7T Québec, Canada

Abstract

Preparing a manuscript is a time-intensive activity: organizing the technical
content, preparing graphs and tables, writing, proofreading, and correcting
syntax. Wordiness is a major impediment to communication: this document
advocates writing concisely. We identify best practices for preparing graphs
and tables. Together with conventions for significant figures, we tabulate
typical grammatical errors and extraneous expressions. Write your p =er
well so that reviewers concentrate on the content.

[ Keywords: Syntax, Graphs, Tables, Grammar Preprint submitted to Elsevier
January 9, 2014
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An instant beverage rich in nutrition and bioc-activity components manufactured from stems and leaves of Panax
notoginseng

The dried root of Panax. notoginseng (Burk) FH. Chen {Araliaceas) i1s defined as Radix Notoginseng and is used as the
most famous Chinese traditional medicine. However, stems and leaves of P. notoginseng (SLPN) has not been deeply
utilized since it is a newly authorized food resource. Thus, the application methods, nutritional and bicactive
components of SLPN need to be completely evaluated. In the present study. the extraction method was optimized to
manufacture an instant beverage. the nutritional and bicactive components of SLPN were analyzed. and antioxidant
activity of instant beverage was detected. The extraction yield of instant beverage was 3789 + 0.02% under the
condition of 48 50% ethanol concentration, matenal to liquid 1:21, extraction time 39 h, and repeat twice. Forty-three
triterpenoid saponins including ginsenoside La, ginsenoside Rb3. notoginsenoside D. notoginsenoside R1 were identified
in SLPN. The total saponin of instant beverage was 403.05 + 34 98 mg/g. The main nutritional components of instant
beverage were Gly 2.10 + 0.63 mg/g. His 123 + 007 mg/g. a-VE 18.89 + 187 pg/g. B-VE 1753 + 198 pa/g. 1166 + 1.24
pa/g. potassium(K) 4526 + 270 ma/q. calcium (Ca) 673 + 0.27mag/q; the main active components were
notoginsenaside Fd 22745 + 2.02 mg/g. notoginsenoside Fe 51.80 + 2 .33 mag/qg. Catechin 2457 + 0.21mg/q. ar
y-aminobutyric acid 750 + 1.85 mag/q. respectively. The 50% effective concentrations (EC50) of instant berera  « for
scavenging hydroxyl (OH-) radicals. superoxide anion (O2-) radicals, L1-diphenyl-2-picrylhydraz« 'DF H) .dic.  and
2.2'-azino-bis (3-ethylbenzothiazoline-6-sulfonate) (ABTS+) radicals were 0.07, 022, 013 and © 19 gs. ' zspectively.
Aryways, we optimized a method of high extraction yield for deeply utiization of newly au. = :d fo _d resource SLPN.
Meanwhile. we found that SLPN and its instant beverage contain richly nutnitional o npr .2nts __g.. y-aminobutyric
acid, Gly. His) and bioactive components (e.g.. ginsenoside, polyphenc's). an a.stan  ev  age shows a good

antioxidant activity.
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6 Introduction A The purpose of scientific figures

Scientific figures are designed to illustrate,

introduce, and/or emphasize ideas/data that are

8 Results and Discussion otherwise difficult or lengthy to explain via text

8 (1) identify the message
Fig1 Fig2 Fig3 Fig4 (2) consider the audience

Conclusion
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