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Fig.1. Change in serum HbAlc and HDL-C.
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a) HbAlc, b) HDL-C. Results are expressed as mean + SEM, n = 16, * p < 0.05, paired t test. HbAlc, hemoglobin Alc;
HDL-C, high density lipoprotein-cholesterol; SEM, standard error mean.
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Fig.2. Change in serum adiponectin and DHEA-s.

Glycative Stress Research

b)

DHEA-s

(ng/mL)
1,600
1,400
1,200
1,000

800
600
400
200

»—T—| —
——

ow 4W 8W

a) Adiponectin, b) DHEA-s. Results are expressed as mean = SEM, n = 16, * p < 0.05, ** p < 0.01, paired t test.
DHEA-s, dehydroepiandrosterone-sulfate; SEM, standard error mean.
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Fig. 3. Ratio of Treg to CD4* T cell.

Results are expressed as mean + SEM, n = 16,_* p<0.05, paired
t test. Treg: regulatory T cell, CD4+CD251m/h'ghCD127low;
SEM, standard error mean.
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TWwWh,

— . R, A0, THISKR. o F v, RR
HE, WTNL TBRETIESH A 1-24T—BHEICHS
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Fig.4. Change in serum NMN/NAD/NAM/sirtlmRNA expression.

a) NMN, b) NAD, ¢) NAM, d) sirtl mRNA expression. Results are expressed as mean + SEM, n = 16, * p < 0.05, ** p < 0.01,
paired t test. nRNA expression of sirtuin 1 was evaluated in isolated peripheral mononuclear cell. NMN, nicotinamide mononucleotide;
NAD, nicotinamide adenine dinucleotide; NAM, nicotinamide; SEM, standard error mean.

2.60

2L
l

2.40

2.30

arimn

Skin AF

2.20

2.10

2.00

ow 8w

Fig.5. Change of skin AF.

Results are expressed as mean = SEM, n = 16, * p < 0.05,
paired t test. Skin AF value was measured by AGE reader mu.
AF, autofluorescence; AGE, advanced glycation endproduct;
SEM, standard error mean.
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Table 1. Skin changes evaluated by visual analog scale.

Before intake

After intake

Questions (0 week) (8 weeks) p value
How is your skin moisturized ? 52.1 = 5.1 31.6 + 43 <0.001
Is your skin dry ? 46.5 £ 5.3 25.1 = 4.7 <0.001
Do you care about age spot ? 74.5 £ 4.6 52.8 + 6.0 0.001
How is your skin firm & elastic ? 581 = 43 31.8 £ 4.1 <0.001
How about a make-up routine ? 539 = 5.0 30.1 = 44 <0.001
Do you care about pimples ? 69.1 + 5.2 70.1 = 7.1 0.865
How about rough skin ? 46.5 + 5.5 23.0 £ 4.1 <0.001

Table 2. Subjective change (Bodily sensation)
O SKIN

Age spots, wrinkles, and freckles have decreased/Nasolabial fold becomes inconspicuous
Skin becomes moisturized/Skin is getting whiter

OO SLEEP

Better sleep quality/Not easy to wake up in the middle of the night

Awaking is getting better
OPHYSICAL PERFORMANCE

Not easy to get tired/Fatigue recovery has become faster /Body becomes flexible
Run faster/Less muscle pain after exercise

O OTHER

Reduced eye strain/Better night vision/Reduced allergies around the eyes

Body becomes warm/Not easy to get fat/Not easy to get a hangover

Constipation improved/Hair grows faster/Hair becomes smooth/Appetite improved
Reduced joint pain/Feel better/ Mind becomes clear

Headache, malaise, diarrhea, dizzy, sleepiness (transient symptoms 1-2 participants)

FERE % FH 720 5 D221 & - T NADIZX DG L s h
B sirtuin EHDHE 4 L BETORBREZHE T 2 ZAK T
LIV bR E L CTER L. B Rk S12E < Rb o
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WIBF 72 25 RIER 1A DD D 5 6
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¥, NAMPT (nicotinamide phosphoribosyltransferase)
12 & %5 NAM 7 5 NMN ~DZ: 4t 2 NMNAT (nicotinamide

NA

—»

mononucleotide adenyltransferase) (2 & 2 NMN 7> 5 NAD
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& LT, M+ ONMN, NAD. NAM, sirtl mRNA%
BlE ol ez £l 7.

8 M 124725 NMN 300 mg/HD#FETHEIN ORI % TH
xRk sirtl mRNAZEH = & MANMN =22 %o
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(Fig. 4-a, b, ¢, d) o NMNI iJI[[{{qu“C@(”‘”HTFEJﬁ“TT&)“C
L T HALTHARNASHICIIN S NUNADICA R S
BT ENMENTNS'Y, %@K@hﬁ@ﬁL&b%~
ML H NMN #1330k L 2 OME 38 L < 2o T <, Mg
ANTHIN L 72 NAD & ER AL & 70 SIS R sirtuin,. PARPs 72 &
W& 2BESEZEELL. HHIEINAMIZA#H SN S,
NAM 7 5 NMN O CEH 3 2 A2 E ONAMPT
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NTWo 722 D) Db Nb,

sirtl mRNAIX, Z O EZIHEHRAFER S Musirtuin &
@%&ﬁﬁﬁuonﬁﬂ%%z %éﬂfw< NAD®
HEIEINMN & [R5 AL T ’E{r Emen
fwa”zNADa®£HW%T@§ WA LTl
sirtuin DD 7212 sirtl mRNA f)"‘fﬂb“(#% S

sirtuin

1

Trp =t
de novo
pathway

salvage
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ADP ribose

Hﬂ
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Fig.6. NAD synthetic pathway.

Trp, tryptophan; NA, nicotinic acid; NAD, nicotinamide adenine dinucleotide; NMN, nicotinamide
mononucleotide; NAM, nicotinamide; NR, nicotinamide riboside; NAPT, nicotinic acid
phosphoribosyltransferase; NMNAT, nicotinamide mononucleotide adenylyltransferase; NMNPT,
nicotinamide phosphoribosyltransferase; NRK, nicotinamide riboside kinase; ADP, adenosine diphosphate.
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DHBIZIZIANT B 5T, FORENEfLT AL L%
HI9ETRETHA o

sirtuinl 2% B OFRR FEB7Z 0 CTHIINS 4 X ) IE R T8
£ L 72 BRASTO~ 7 ZADFEEE T, BLIZfPwAR 5N 5
FER L P O MBI I ASRIE L, W R & X 2Tl
16.4 % . F A TIL9.1 % EREF 5 DIEMATH 5N T 51,
CAUIABNZ S TIED S L LML 13~ 1445, BHIE T~
B LWV T LI, FadE{ o TH ZIUIEFE
WOV A BRI TV R WBLIR Z iR L 9 2 W HEME 2 R
TLDOTH D, REFGOLEMOI-0I2IE, BILEES
W) IREOFHESR - #EERTH B A N L AD
T D & L0, WERRE, % Lo&KHMOHP, Fv
BV, RERLEOWTNRONGE L A S TICHE#EE T
NG U ARBEERRIT A EDEF L,

Rifsecld, BLZFi#E5E220HMOMEEO IR % RT
HbAlcO F A& L7z (Fig. I1-a)s 7K 7R RpER &0
HICHE E B EOIEREET O MG TH LA LIE, PRE
D—DTdhDHHbAlc % & & #EH L THAEMLEY (AGEs)
ARSI, AR OEAE OGN - BRI S E 7253,
HEALEE DRl & LT, K NE G AGEs B = % JOM4
HAFES BB LI T A SN (Fig.5)*, £72. LDL-c
1 ZELH 2\ —J5 CHDL-cfiA L5 L T b O3 fRE
RAOUFEEERTHOTH Y . FERIBEARB OLED
AoNFzLT5HINETOWE L EHT 2 (Fig. 1-5) 'Y,

sirtuin 1 XA ERIEER OS2 7 71 RA 7 F ~
DFEBEEZMTE XD LT EPHSN TS, NMNIZ
EZ OB IR (& AZHBEIRH) 22507 71 K A
7 F W OTTEIC A BB, S 5 S ND Y =k
E v EFbILLDHEA-sOENE. NMNIZ X 5K LVE ¥
BANDBENTERTLDES 2 LD (Fig. 2-a,b)

HIEMIBO TS TH LY ¥ 35k S EFHBEOFE LM
WO L) IR UBRRER 2 8L T2 P, 20—HTH 5
HEPE T MM (Treg) (a8 7 S0 BOS % B35 2 & A
5. BB KBRESL 7 O—VHEREOATRERE ., 7LV
F—afk, BREAREOMFELLTERSNTWSMY, K
WFZETid. SEATIRIRIFZEI2 I3 A H e Treg RPJEHE. EAL
Ml % &0 T) V8BRS Ty MIOWTHANR, B
O Tregld A EICH 2 725, JEsE, ZBILTHREEES D
HELREIRIA SN LD o7 (Fig.3). HRIERDOFEIZIE
R AZET 52 00 8 HBEEORMTIEIA TS THLD
b AN T, BAGHREOBREC L 2 EERED
WgesitEDd LN TE TV L H T, BILMEAZENE 57

(8)
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7 F OB ENT, < ZADEAL T HINE iR il
HEDUEED A LN TEY, SHO M TORFESFF2N S,
ZAHS 2B LR T VIO VTR, £ ToOmmE T
WS DR EwENHENT WS (Table 1), 72, Lo
ZALDZ 7, EROE OB T REN L E O~ AN - 4
HOUFENR DL OBMEDOF L LTHLELN TV D
(Table 2) o NMNOERUL, FH N A T~ — 5 — DA
MY Th L, HEMZEAD () b A DN T WRERM
= Y

F 7o, WERFEE R EORALA ML AAFRVIREETIE 3
Y FYTHAOTCAY A 7 VOBEEDH: U, NAD H3H
FELTCAVA V) EL MO ALY e b EELE
BENDZ ENALN TS, NMNH#iFEIZ. NAD
AR T BxLde LTHMERDbNR S,

Washington K54 E—FEE 23208 5 5 NAD world
(AL - FHw LB OHIEHIEINADZ A L TEHMITHE
ENTW2E) OEELHE TH %S NMN OHFE I M
WM 5HH, A1) =R THNAD OB HIIZ LD sirtuin
PIEHEALT 2 2O TR, KuA v icETh
% resveratrol (& sirtuin B OFELIE- DS 5 & S
—FHHREEIC 2 5 7205, A CEGENZERIASEZ
Db LI o TS, Lo L. resveratrol = &Rk A
Y IFAD 8HIZ 72 B KEITHEHL (resveratrol 19.2 mg/H)
T, I HEER 2 Sl S U7z sirtl mRNA ZE 3 &= o 3
me A v 2 vESHOIE R R 72 & 3 2 ERIRITZE DS
2020 4 |2 ST, BIRIEWHEERTH D, BR
BRAEIEEE NS, 20 LY AT AL -V I RERE
FEE) T NAD G B OB EEE R TH 5 NAMPT 7% 1
ZHIERENL, Dhh S TRIESLAD L EFEED
RELPSHEDLNETHS o

i it

NMNO#EAERUZ X ) SN, F < — T — DUz B
b7z &b NMNIZ Bz HiIlH LS dr % I 1X§
TR DDHHH N REZMERY ) BRIEDNH S,

i

COWIEDFEH L, HERIZBI 7272 W 73RS O &
FRICIEH L 970 ARWFZEIE. 5522 Il H AR PTG E 4 248
% (20224E6 H. KB THREI N,

kY=
H B LRI B L ORI 2
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