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Points

* High fat diet- induced mitochondrial dysfunction
and insulin resistance

* Lipid/glucose metabolic remodeling in obese
mouse/AD: Biomarkers for early diagnosis

e Target mitochondria by mitochondrial nutrients:
Punicalagin and Hydrogen
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Relative TNF-0. mRNA level (%)
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Relative liver free fatty acid

sk ok ok

ok

—c
—
=
-

Control
HFD
HFD + 50 CC
HFD + 50 CCH

(a) BRAEHEERSRABKF

—
(=]
(=]
*hKk -
700 Fekk Fk*k

n
=3
<

w
3
<

-
=3
<

(c) FFAETNFoukF

Control

HFD

HFD + 50 CC
HFD + 50 CCH

Relative IL-6 mRNA level (%)

<
3
<

n
=3
<

w
3
<

-
=3
<

" " N N
° N e g
3 S S S

Relative liver triglyceride content (%)
n
<

Control

—
3 HFD
=
-

(b) FUFETE=REKE

1001

(d) BFBRIL-67K¥E

Control

HFD

HFD + 50 CC
HFD + 50 CCH

Relative CRP mRNA level (%)

HFD + 50 CC
HFD + 50 CCH

N
o
S

v
3
S

w
e
S

-
3
S

3 Control
3 HFD
—2** @ HFD +50CC
L B mm HFD | 50 CCH

(e) BFAECRPIKE

XI'AN JIAOTONG UNIVERSITY



HE

EM

100 X

SRRt SEehii Rz




OCR (pMoles/min/protein)
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Measuring Mitochondrial Respiration
and Glycolysis in a Microplate

The sensor
A transient
micro-
chamber is
formed

vasciic

The transient micro-chamber
enables rapid measurement of
mitochondrial respiration and
glycolysis in minutes

: L - -

\Alall 1 \Aloll 2




Measuring Oxygen Consumption Rate (OCR) and Extracellular
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Points

* High fat diet- induced mitochondrial dysfunction
and insulin resistance

* Lipid/glucose metabolic remodeling in obese
mouse/AD: Biomarkers for early diagnosis

e Target mitochondria by mitochondrial nutrients:
Punicalagin and Hydrogen
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Higher body weight gain, exacerbated hyperglycemia
in AD mice subjected to HFD
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Higher body weight gain, exacerbated hyperglycemia
in AD mice subjected to HFD
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AD mice were refractory to HFD-induced
hypertriglyceridemia and hepatic lipid deposition
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AD mice developed hepatic inflammation at
early stage
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IL-6 and TNFa inhibited activation of SREBP-1-
mediated lipogenic signaling under high glucose in
primary hepatocytes

[
=2

pre-SREBP1 n-SREBP1

= wex
LG HGI 51 5
Veh IL-6 TNFa Veh IL-6 TNFa H g 20 Mmoo LI
g s
_EERBEE - ; :
5 5
) )
‘ ——— — —-——‘n-SREBP-1 o« = _ =
c LG HGI
‘— — —— — ——“ FAS ACC1
’ — —— — i —‘ ACC1 E g
c 2 = 2
k= X
24 @1
“. — —— e - — Actin g :-:-’_
@ 1 @ 1
3 @
= 2
ko] =
T T
o o




Early inflammation-associated factors blunt SREBP-1-
mediated de novo lipogenesis in AD mice under HFD

Hyperglycemia f’
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Escape latency (s)
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HFD did not deteriorate the working learning and memory

performance in APP/PS1 mice

%

*E

| |

£ &0

w

=

=

5 40

c

2

= 20+

u_
HFD +
—— C57BL/6
CS57BLI6 APPIPS1 C —— APP/PS1
100 —= APP/PS1+HFD
30001
80 828 &&&
60 E_ 2000 P 8
8 & BBl
40- =
& 10004
20 o

day1

0
day2 day3 day4 day5 dayB dayl day2 day3 day4 day5 day6



HFD protects from AD-induced loss of cortical bone

APP/PS1 APP/PS1+HFD

Yunhua Peng, et al. Front Cell Neurosci , 2014



Early inflammatory factors promote ketogenesis in AD
---HFD increased brain Ketone body in AD ?

Dr. Le Shi
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ADEHRIZRTIIE
Early diagnosis kit
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Points

* High fat diet- induced mitochondrial
dysfunction and insulin resistance

* Lipid/glucose metabolic remodeling in obese
mouse/AD: Biomarkers for early diagnosis

e Target mitochondria by mitochondrial
nutrients: Punicalagin and Hydrogen
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Mt Nutrients- beneficial to mitochondrial function/integrity and

rescue mitochondria decay
Antioxidants: CoQ, Lipoic acid, H, (PNAS,

2002; Biochem Pharm, 2016; Free Radic e )
Res, 2018) LRI EFRE Mt-N ]

Energy enhancers: Carnitine/Acetyl-L-
carnitine, Creatine, Choline. (J. Nutr
Biochem,2009 )

Cofactors and precursors of cofactors of
mitochondrial enzymes: Lipoic acid, CoQ,
B-vitamins (Neurochem. Res. 2009)

Natural products: grape seed extract,
hydroxytyrosol, EGCG, etc.

(Rejuvenation Res, 2009, J. Nutr Biochem,
2011; Mol Pharm, 2015)

Complex supplement.( Age, 2011; Mech
Aging Develop , 2012, Free Radic Bio 2
Medi, 2014)
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Pomegranate, Not Only a Fruit!

The protective effect of punicalagin on cardiac metabolic disorders

Xi’an Jiaotong University
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Pomegranate/Punicalagin on metabolic disorders

%,

%, e *%

Punicalagin

Scientific Reports, 5:14014; 2015.
Antioxidants & Redox Signaling,
21 (11): 1557-1570; 2014.
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Pomegranate
Not Only a Fruit, but also a mitochondrial nutrient!




Hydrogen gas concentration (ppb)

Hydrogen storage powder-High fat induced obese rat
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Molecular Hydrogen-A Novel mt-nutrient
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Summary

e High fat diet- induced mitochondrial stress

* Lipid metabolic remodeling in AD: Biomarkers for early
diagnosis

* Punicalagin and Hydrogen: mitochondrial nutrients,

targeting mitochondria and improving metabolic

disorder
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