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EZ RS B B M 52 j T <l i A 2 T B TR ARV PR B AT 7
TEPNASZ:E FHIH SCE “Moderation of mitochondrial respiration mitigates

metabolic syndrome of aging” . (https://doi.org/10.1073/pnas.1917948117)

Mito-Fu B HEAE K N\ FE A B3 i (X1 245 47)

Mito-Fu, Probable Drugs for Human Health Span

N4 (Health Span) J&fafbfg RIS MR, TAUAZ TS
FEIPRTE] . ARYESEE E KB T (PNAS) 202044 5 17H — i 3 &H
[1], A8 R AR K22 MR E AT T — K&,
2-(2-(4-FH B E MR 50 7 B I ) -2 - OB MR ) =R BR R AT AR (TRTAR
TPP-WEME, EMito-FuF IR ) o FE/NRARIN, XA AW BERS e HL 5T
I LR RIAR, CRARREE AN IR BEL b A 4 AF DG P JIEL PR A I8 O RRE 1) R
A, FRREK N R AR R 1

A person’s health span is the length of time that the person is healthy — not
just alive. According to a paper in the April 2020 issue of Proceedings of the
National Academy of Sciences of the United States of America (PNAS)[1],

scientists from Shanghai Jiao Tong University (SJTU) and Stanford University
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designed a novel drug, a triphenyl-phosphonium derivative of the
2-(2-(4-methylthizol-5-yl) ethoxy)-2-oxoethyl triazole (TPP-thiazole), a member
of Mito-Fu family. This compound specifically targets mitochondria and
consequentially alleviates aging diseases, impedes the onset of age-associated

obesity, blood glucose complications, and improves health span in mice.

ZIRSCRIE IS . Rl R A 2 B R i, < BATRIL T —
MR AR AL, BT AR s R S R 2R A BRI B
RIS NGRS SRR R, ST XA RIS, X&)
G — BT, R A ZWAAERNIRARRN T .

“We have discovered a proprietary mechanism to improve mitochondrial
quality and quantity in the animal model.” says Professor Fu at SITU School of
Pharmacy, a corresponding author of this PNAS paper, “these compelling results
in mice show that the impact of this compound deserves a closer look as there

are many potential clinical applications based on this proprietary mechanism.”

WriHAR K22 Collman# 3% 58 i . “IXTHFFERIE T — M i, JoH
254, e RN R, KKFREEZ ARSI, FF et i 2k
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“This study reports a new, seemingly innocuous drug that inhibits

respiration in mice, strongly diminishing the adverse effects of aging and

creating new mitochondria, the power cells of all air-breathing animals. This

water-soluble compound treats type II diabetes and reduces inflammation.”

Professor Collman at Stanford emphasizes.

Moderate CcO Inhibitor
(Mito-Fu series)

Rectifies Age-
associated
Diseases

Himinates unhealthy
| Mitochondria (Mitophagy)
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Mitochondria are the part of eukaryotic cells that convert nutrients to create
energy. Mitochondria decay with age. “Mitochondria are like a furnace in the
body; they produce energy but at the same time make harmful byproducts which
accelerate aging and expedite the age-linked diseases. Therefore, we believe that
this intervention by inducing a regulated pause to these organelles allows them
to rejuvenate,” according to the study's lead author, M. Tavallaie, a Ph.D.

candidate in Dr. Fu’s lab at SJTU School of Pharmacy.
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XU FIR B T — 2R BB & B 1240 & YL 2R AR g 4i
R cE A B (CcO) o T XFEFINEE, WrtHAE K2~ CollmanZ 5 it
FRIBANKIL T — RV I EP[2-6].

This research stemmed from the synthesis of a biomimetic compound that
imitates the respiratory enzyme, cytochrome c oxidase (CcO) in the
mitochondria. Based on this enzymatic mimic a series of novel compounds were

discovered by the Collman group at Stanford [2-6].
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In this PNAS paper, the SJTU research team randomly divided 60 male
mice into compound-treated and control groups and characterized a variety of
mitochondrial functions, such as respiratory activity, mitochondrial
bioenergetics, and biogenesis, and few age-associated comorbidities including
reactive oxygen species (ROS) production, glucose abnormalities and obesity in
mice over a period of 18-month treatment. The team was able to demonstrate
that chronic moderate inhibition of CcO reduces ATP synthesis, promotes
mitochondrial biogenesis and mitophagy, subsequently decreasing ROS
production and mitochondrial decay, and rectifying vital cellular energy
metabolism regulators; thus, effectively refining energy homeostasis and curbing

obesity and glucose irregularities linked to aging.
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“We have demonstrated that a member of Mito-Fu family boosts
metabolism and mitigates aging complications. New derivatives are being
examined for efficacy. Future research will test these drugs on larger animals
with an ultimate application in humans.” Dr. Fu added, “at this point, we have
uncovered a myriad of active compounds. These are small molecules with low
levels of toxicity. We have also discovered a simple strategy to increase the
activity of this new class of drugs. Understanding the underlying mechanism
may allow us to develop even more active chemicals directed specifically in

particular disease states and to translate the intervention in humans.”
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