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https://www.youtube.com/channel/UCmMo9rj82_lMxgzoRnOWhqg
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Plasma hesperetin conc. (nM)
»

* 10,000X S KA %
*x 6 X SEY R HZE
*x BRERFERFSHRLZUTE

* B AR ERE IIRERIR
* EEIFTRER B ) aoae

-~ RenoCidin™
—&- Native hesperidin
-8~ RenoCidin™

-8~ Native hesperidin

Time after oral administration (h)

RenoCidin
(100mg/30mL —RIERE

Water)

(KRB K)

+600%

Bioavailability

PK parameters RenoCidin™ Hesperidin
AUC,.. (nM - h) 106.69 U%@@% 17.32
Cinax (NM) 97.30 Ug(@@% 2.85
Tmax () 0.25 4.0

[ Journal of Agricultural and Food
Chemistry 2021, 69(35) 1
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Salvage pathway of NAD*

. CD38
ATP production
P e—— NAD*

Redox metabolism ADPR " NaD |
wwfj/ © nepBuER

NAD* NADase
recycling Biological signaling F#Z : SENEFEH T

— AR ECD3SHREERT
FREINAD+ » BLE{RE EH
PPI + ADP B
NAM PT & EEEA | Jun 6,2022 2:28:53 PM
Rate-limiting enzyme

cADPR _ NMN. NR, NAM |




NAD* booster: Targeting on NAMPT-NAD*-CD38 axis

4‘? ATP production ik CD38 'l NMN. NR. NAM |
@w Redox metabolism NAD v NAD* |
PP Apigenin ,
NMNAT CLDA8 inhibitor
RIAGEYV AP
NAD* NADase SIRTs DNA repair
NMN FAFPRs Immunomodulation

I'ED')’C”HQ Biological signaling

¥
L]
Age-related disorder |
PP i
Genistein _
Upregulating NAMF"I.'-* NAM PT T C|5d2 T
—+ Rate-limiting enzyme t
Luteolin

NAM Hesperetin
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Triple transgenic AD (3 x Tg-AD) mice

)

8-week treatments (n = 10)
Luteolin 40 mg/kg (DMSO)

Sacrifice

novel object
recognition
test

step-down

Open filed test
avoidance test

3-day 3-day 3-day
interval interval interval

(SRR

-]
=]
1
N
S
-

Day 1 Day 2 Day 3

[=2]
o
1

24 h

N
o
1

Recognition Index (%)
g

Habituation (5 min)

Testing (5 min) 0-

) Tg-AD Tg-AD
Control Tg-AD Lut20  Lut 40

[Redox Biology 66 (2023): 102848.]

Attenuation of cognitive impairments by luteolin in Tg-AD mice. lllustration of novel object recognition
task. Assessing the effects of luteolin on recognition index (%) in testing stage after 24 h. # WT
group vs. Tg group; *: Tg + Lut group vs. Tg group. n=10 mice; #*P < 0.05 and *P < 0.05.

2 RenoSage” BEFRMINRFELE - WHISKEER
BERZEFEYERIFRZEE

RenoSage™ Ok FAEBEBEITEREREE
ZMNAB S HEIREERNE

0.10 = [Unpublished data]

T ()

=

o

[==)
1

s

o
[ =]
=)
1

0.04 —

0.02-

Organ luteolin con. (nmol/g)

0.00-

|
faE  BER Bk Bk

Tissue distribution of luteolin in rat at 4 h after oral administration.
Values are expressed as means + SD of concentration of each
compound in targeted tissues (nmol/g) obtained from 5 rats.
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The virus activates mast cells and enhances !
- a O &)
‘ proinflammatory molecules release. v I} N
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Y Y
IL-6, TNF G ;
; Luteolin
]
Y
L
> Microglia

IL-6, CXCL8

SARS-CoV-2

The virus enters the brain via the offactory nerve
tract and reaches hypothalamus,

The virus activates microglia and enhances
proinflammatory molecules release.

COVID-19 brain inflammation
and brain fog

Schematic visualization of the ways in which SARS-
CoV-2 affects mast cells and microglia as well as the
impact of luteolin on this process.
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Long-COVID syndrome-associated brain fog and chemofog:
Luteolin to the rescue

Theoharis C. Theoharides'****
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Immunopharmacology and Drug
Discovery, Department of Immunology,
Tufts University School of Medicine,
Boston, Massachusetts
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| Christos Cholevas® |
| Antonios Politis®

Abstract

COVID-19 leads to severe respiratory problems, but also to long-COVID
syndrome associated primarily with cognitive dysfunction and fatigue. Long-
COVID syndrome symptoms, especially brain fog, are similar to those experi-
enced by patients undertaking or following chemotherapy for cancer
(chemofog or chemobrain), as well in patients with myalgic encephalomyeli-
tis/chronic fatigue syndrome (ME/CFS) or mast cell activation syndrome
(MCAS). The pathogenesis of brain fog in these illnesses is presently unknown
but may involve neuroinflammation via mast cells stimulated by pathogenic
and stress stimuli to release mediators that activate microglia and lead to
inflammation in the hypothalamus. These processes could be mitigated by

phytosomal formulation (in olive pomace oil) of the natural flavonoid luteolin.

KEYWORDS

brain fog, chemotherapy, coronavirus, COVID-19, cytokines, fatigue, inflammation, mast cells,
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Inflamed joint

Swelling
Swellin

9

Deposit of

uric

Deposits  acid (Tophi)
M,

xanthine xanthine
oxidase oxidase
Hypoxanthine 7 Xanthine -~ Uric acid
02+H2O H202 02+H20 H202

Purine metabolism. During the final stage of the
purine metabolism, xanthine oxidase breaks
down hypoxanthine to xanthine, and xanthine to
uric acid, while reactive oxygen species are
formed. These free radicals inactivate the
vasodilator nitric oxide.

I\I

Luteolin and its metabolites inhibit xanthine

oxidase activity.
[Biomedicine & Pharmacotherapy 167 (2023): 115548.]

IC50 values of allopurinol, luteolin and its
metabolites on XO inhibition

Xanthine oxidase

Substrates
1C5p (MM)

Allopurinol 0.25%0.01
Luteolin (LUT) 0.21+£0.02
LUT 3’-O-sulfate 0.131£0.01
LUT 3’-O-GlIcAc 3.2210.24
LUT 7-O-GIcAc 5.201£0.38
Quercetin 11.02 £ 0.51

Concentration dependent inhibitory effects of
LUT and its metabolites and allopurinol on
xanthine oxidation (substrate concentration = 5
MM; n = 3). GIcAc: glucuronic acid.

I A CHgPRIES g
TR P Js L 3%

i

The uric acid-lowering effect of luteolin in hyperuricemic
mice. [Phytomedicine 41 (2018): 54-61.]

800 —

o
=]
=)

1

400 —

200 —

Uric acid in serum (mg/L)

Model Luteolin

Effects of luteolin on uric acid in serum of potassium oxonate
(PO)-induced hyperuricemia mice. Data represent mean + SEM
for 10 mice. Mice were administrated with luteolin (100
mg/kg/day for 7 days, n=10) or treated with only vehicle (saline
10 ml/kg/day, n=10) as model group after PO-induced
hyperuricemia in mice. #p < 0.01 compared with normal group
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research

HFD-induced arteriosclerosis C57BL/6 mice model
treated with RenoCidin™ for 8 weeks

ORIGINAL ARTICLE

Blood circulation effect of fermented citrus bioconversion
product (FCBP) in EAhy926 endothelial cells and high-fat diet-fed
mouse model

L

Control 45% 5 mg/kg 10 mg/kg

HFD  RenoCidin™ RenoCidin” Department of Convergence Science, Sahmyook University, Seoul, Republic of Korea; "R&D Team, Food &
Supplement Health Claims, Vitech Ca, Ltd, Wanju, Republic of Korea, *Department of Food and Nutrition, Sahmyook
University, Seoul, Republic of Korea

Eun-Chae Cho', Hyuck Se Kwon?, NaYoung Lee?, Hyun Jeong Oh? and Yean-Jung Choi**

Popular scientific summary
* This study investigated the effects of fermented citrus bioconversion product (FCBP), a fermented
citrus bioflavonoid, on cardiovascular health in mice fed a high-fat diet and in endothelial cells.

+ FCBP reduced weight gain and inflammatory markers (ICAM-1, VCAM-1) in mice.

- + It decreased procoagulant activity without affecting normal blood clotting time.

* In endothelial cells, FCBP increased nitric oxide production and eNOS expression, supporting
better blood vessel function.

+ These findings suggest FCBP may help manage cardiovascular health by reducing inflammation
Control 45% 5 mglkg 10 mg/kg and improving bloed circulation. Further research is needed to confirm these effects in humans.
HFD  RenoCidin® RenoCidin™

[ Food & Nutrition Research 2024, 68: 10682 ]
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Providing natural aging mice with Hesperetin (21 wks
old = equivalent to 70 years old in humans).

microCT Lean Tissue Yeh et al Journal of Biomedical Science  (2022) 29:53
hittpsy//doi.org/10.1186/512929-022-00838-7

g Journal of Biomedical Science

Hesperetin (100 mg/kg/day)

+ 13.8¢
100 7 . 13.8% RESEARCH Open Access
Maximum
80+ Lifespan H i | ; d del : q
X esperetin promotes longevity and delays =
e ol . . . \ . ;
T |o..Humanage7s "M aging via activation of Cisd2 in naturally aged
g5 407 mice
7
20 = Hegperetin Chi-Hsiao Yeh'?3, Zhao-Qing Shen, Tai-Wen Wang*, Cheng-Heng Kac®, Yuan-Chi Teng?, Teng-Kuang Yeh¥,
= Control Chung-Kuang Lu* and Ting-Fen Tsai**
o T T T T T T Control Hesperetin
20 22 24 26 28 Tso 32 Tas
=2 28 | Abstract
Age (week old) Human H Background: The human CISD2 gene is located within a longevity region mapped on chromasome 4g. In mice,
Age 85 uma Cisd2 levels decrease during natural aging and tu hown that a h prolongs mouse
Age 96 lifespan and healthspan. Here, we evaluate the feasibility of using a Cisd2 activator as a way of delaying

microCT Body Fat aging.

Methods: Hesperetin was identified as a promising Cisd2 activator by herb compound lib
has no detectable toxicity based on in vitro and in vivo models. Naturally aged mice fed dietary hesp
to investigate t t of this Cisd2 ac r on lifespan prolongation and the ame if age-re
defects and functional decline. Tissue-s ckout mice were used to study the Cisd2
aging effects of h etin. RMA seqy t
Results: Three 2ies are pinpointad. f
late in life, enhar 502 expression and prolongs
Cisd2 ndent manner to ameliorate a

fary screening. Hesperetin

Control Hesperetin

@ a9 @

"RE R
Cisd2 expression

in cardiac muscle 100% 45% 130%

Cardic function
Mechanical function 33 Tt

tin on aging.
n orally administerad
in functions mainly in a
( . posit 2, glucose dysregu
lation, and organ senescence. Finally, a youthful transcriptome pattern is regained after hesperetin traatment during
old age.
Concluslons: Cur findings indicate that a Cisd2 activator, hesperatin, 1
translational approach to slowing down aging and promating longevity via the activation of O
Keywords: Longevity, Matural aging, Cisd2, Hesperetin

[fournat-of Biomedical-Science29:1(2022):53] -

broadly effective

Electrical Function 433 1Tt

Control Hesperetin
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