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BREEXICA RVAORERTHS, APLAEES OEBERLIEDD 28> TH0. ELICEEE.
R OES, RhEEE. SLTE BELEREDQEESERBTFO—DXBETENTNS,
EEIZA L ADD S ERMOPRTH HER THIRBE T, RBHREERS, AIBHERERES
(TERT YY) OAWAENT 5, FhiclbRWFS ) a7 37 RuBcamEn. BIEsR 5
ISR T E AW TI S NE BB I TS, . MFRENS I, BIFEEREEIVE >
(ACTE) D4 EAHRM L. BIBRERIVEY (23N FaA F) OBELL>TY IRUBENRE
NEFEXNTINE-EELTHEINS, Thbb, A AT EARGIL. BBRAERIES
ERLICELRRNVESOHECLIVEE,. BE. B UV RORBMEITES TS,

—F A T LR T NAD %7213 NADP & UTHTEL. 400 B EOB{LETBROMEBERELT
TENE—RBEEEIODDSTHEY., BVHBEROZNVESYI LV ELTASNTNS,

ARLVANLE hOEFEREDLS RFEERITITNIEYIV C FUNVE E—BOEBEOEREN
BAF LM E AEHREINTHARNY, TENVE—RBCBTE 17 o ORBNEEZDLTAT

S UFARLBINT 3R REENBVRERDNS.

FrTAEAHCSEETRAZESL. ThOKLZEHERERA L LT, REBA NV AZAH
LRI, EhOFTA 7 ARBNEDLS CHEEZT 2O ERF L.

A. BFEE®

£HZ ML ANE FOTRNF—RBMETLET D
zEMS. BER - R R L ABRNRTAT
CRABBICES I AEEERME L. £EGERE
EN TWARBRO—KFHEZANELEFTY
L URBREROREZD I,

B. PR FE

B-1. g8 #

B-2 RBROHRE

EEHAMIZ 153 16 BT, B4D 5 HREZ@EG
HEL., EELBEBICERESER IS, HHH

19 B 5 26 MO BEERREER F 12BERRIT
HRE{T> 7z (Table 1). EREIEHITHREZE
VREE - RBRMETHERERREICERIE, A%
FEHLUN OBERSHEER ZHR LA TRBL
7.

AP, EiEE - KERATREERSAN
EORITHETE, Fig. REERT, NV IUFE
ERUAHRFTHREBZERBTE > TRBE N,
iz 1848, S 2o 8AMELZ. €LT,
R TS 3 B E PR E L.
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Table 1. Subjects.

Subjects Sex

Age Height (cm) Initial weight Final weight (kg)

(kg)

A female 23 152.2 45.12 46.07
B female 21 162.0 57.29 56.75
C female 20 168.7 57.21 57.09
D female 20 1645 55.23 56.42
E female 26 167.0 61.78 60.18
F female 19 163.2 51.36 51.75
G female 19 164.6 57.40 56.84
H female 21 164.9 60.54 59.82
I female 22 164.2 56.54 56.72
J female 20 157.4 48.75 49.02
K female 19 164.9 58.21 56.55
Lo _1 fomale 21 1680 ___ 4659 _____ 4669 __
Mean 20.9 162.6 54.67 54.49
SEM 0.6 1.3 1.57 1.41

B-3 &% _
BHEAMPIZ1IYI 7N 4 BEOY T 27V A=
—ZRWEHEREZSRBRE . KSR F>
RPKEEHBERE Lo, ToMoRede TR
kU7, AEREIIHA 8:30. BR 13:00. I &
18:30 &L, BEEHEH—L L, BRFFOIX
NFEF—RUF1 7 2 BRIZMNET A 2R REE RS &
LOEHL, Table 2 IZRLE, -

B-4 ANV AAFOTaba—l

BHELE 2 A—HO6 VN—TanT. o000
W—TRA ML ZAEHR 1 OBHO 3 B
—7BRERLIEEOA NV ARAKTEA MK
#. 4 HEHEWELE LA NV AEAFLRWAEL
7o ROWTAMLZEFHHA 2, B EL. Ak
VAAHE LE—OREREZERIE, A®FETH

WBELE, BODO3IN—TEARRE
Fill 1 2NEEL. ANLVAAHH2ZA ML
Hi& L7=(Table 8. Fig.1),

B-b AWA ML X

a.ft®

NER SEAMBERRUINETELETRL, #®
ENBEENDH LT, 1 R-TZLIEZED
wEL, BB EHRIP0RBL. ﬂﬁﬁhtﬂ?&{
RO OROR—TJETTUHET. FHFES S
ReffT o 7=,
b %%

4COI-NW RN —LANTEEZEH L. MoOKR
SEZEBEUERTEHET. FRFH#RE 2 K
304fTo 7.

20



Table 2. Food Compositions of the Experimental Diet.

Energy Niacin Trp Niacin derived Niacin equialent
keal)  (mg)  (ug) fomTip(mg)  (mg)

Diet No.1

Breakfast 663 4.6 185 31 7.7

Lunch 766 6.6 175 29 9.5
Sunner. Q46 1.9 3581 6.0 7.9
Total 2065 131 717 . 120 2561
DietNo.2

Breakfast 582 2.6 158 2.6 5.2

Lunch 593 4.0 164 2.7 6.7
Sunpner. aho. 8.8 371 a.3 14.6
Tatal 1831 148 699 116 264
DietNo.3

Breakfast 699 1.7 309 5.2 8.9

Lunch 490 1.6 121 2.0 3.6
Sunner, H99 9.2 218 4.6 13.8
Total 1788 125 707 118 243
DietNo.4

Breakfast 434 4.6 204 34 8.0

Lunch T20 3.9 265 44 8.3
Sunner 717 4.] 230 3.8 7.9

Total 1870 126 639 116 242
Table 3. Experimental Protocol.

Naxs 1i2i3:i4 5] G 1 o) 9 10Q 11 12
Diet No.11i2:i3i4 ] 2 3 4 1 2 3 4
Group 1 cal- dark- cold- cal- dark- cold-

(A& B) control i control i control stress i stress ! stress
Group 2 dark- | cold- cal- dark- { cold- cal-
C&D) control i control i control stress { stress i stress
Group 3 cold- cal- dark- cold- cal- dark-
E&F control i control i control stress | stress i stress
Group 4 cal- cold- dark- cal- cold- dark-

(G &H) stress i stress | stress control { control { control
Group 5§ cold- dark- cal- cold- dark- cal-
dI&dD stress | stress | stress control { control i control
Group 6 dark- cal- cold- dark- cal- cold-
K&L) gtress ; stress i stress control i control i control




» ) - " b gk S < = =4
2 B e® 3 RIS 22 =2 2 S
g g s 3 FEL 83 2 g g
) 2 &
]
el ebs| B
3 3gE% | 2| 2f&® =
- @ - (u m m m. m
3 b4 £ =4 3 = S
(0€:80
©€:90 e (00:€T ~0£:80) ~0£:90) 190 ~{E:
~0ETD am% a...w%c (O£:8T~00:€T) (&) PuHn (V) 9man Dounp|  (IESTSID @
(@ suan

"I[nPaS AWy, T°Fd

52



c. R

BCHOATRBEENZHITL. BH<SLADOTY 1
AV EHEL. EBENOBLIKFFICERL.
ERTHHETFHTRE3RMTH I .

Fhe. A MLUAAKHRMUAORMICIE. R&RO
EDHICBRELEDADOZ ML ANEL ShANED
WO BN T,

B-6 BRG&

R E(RYIZHE ;6 : 30~8:30), AFRT;8:
30~13 : 00). B(F# ;13 : 00~18:30). C¥ % ;
18 : 30~22 : 00). D(#&M ; 22 : 00~E# 6 : 30)
B UTHEBLE (Fig. 1), SERMEICBERE
E0TRREZTW, TOERRHEREGLE. €
O%. REE. REEEZHEL. 42 7IEIAN,

—-26CTHEEGRELE.
C. HgHEk
RbpD, F1M7 U RUECTORBMENTHS
MNA(N; -AFN=aF 73R ) 2py ( N; -A
FN-2-BVY R B HIARFHI R ). 4py (N, -
AFI-4-BY R8N RFHI R) 2REL .
AL, Shibata S OFHEIzL 1P,
D. #%
D-1 X bPLARKRTEZF1T7 S RENOEE
X DAL AAMICHITS MNA, 2-Py, 4-Py
DREREEEHLU1IBRELT, Tabled~ 6 TR
Uiz, £, 28RO 1535720 0R#E%Z Fig.2
~4 K, VT FoHE L mg Mk ORBEE
Fig. 5 ~ 7 iR L7,

Table 4. Effects of Cold-stress on the Urinary Excretion of Nicotinamide Metabolite

in Terms of Daily Urine.

Cold-control Cold-stress
(rmol/daily urine) (rmol/daily urine)
MNA 27.04 + 3.59 34.57 + 3.57*
2-Py 42.80 + 5.40 49.27 + 4.25
4-Py 5.46 + 0.89 6.52 + 0.61
Sum! 75.40 +9.18 90.36 + 8.70*%
(2-Py + 4-Py)/IMNA 1.86 + 0.15 ___ 1.69 + 0.10
{nmol/mg of creatinine) (nmol/mg of creatinine)

MNA 24.76 + 3.14 31.99 + 3.05*
2-Py 39.34 + 493 45.59 + 3.54
4-Py 5.02 + 0.82 6.04 + 0.52
Sum! 69.12 + 8.24 83.62 + 6.63*

1Sum = MNA + 2-.Py + 4-Py.

Each value is expresed as mean + SEM (n = 12). The stastical analysis was performed by paired Student

t-test; the value having as asterisk means significant different at p<0.05.
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Table 5. Effects of Calculation-stress on the Urinary Excretion of Nicotinamide

Metabolites in Terms of Daily Urine.

Calculation -control

Calculation-stress

{mmol/daily urine) {pmol/daily urine)
MNA 2b5.61 + 2.92 27.35 +2.33
2-Py 43.49 + 3.36 46.06 + 2.87
4-Py 5.79 + 0.62 6.06 + 0.44
Sum! 74.89 + 6.63 79.47 + 4.66
(2-Py + 4-Py)/MNA 2.04+0.14 2.02+0.17
(nmol/mg of creatinine) (nmol/mg of creatinine)
MNA 23.59 + 2.37 24.75 + 1.86
2-Py 40.63 + 3.04 42.15+ 2.72
4-Py 5.38 £ 0.54 556 +0.42
Sum! 69.60 + 5.96 72.46 + 4.01

1Sum = MNA + 2.Py + 4-Py.

Each value is expresed as mean + SEM (n = 12).

Table 6. Effects of Dark-stress on the Urinary Excretion of Nicotinamide Metabolites

in Terms of Daily Urine.

Dark -control Dark-stress
{wmol/daily urine) (wmol/daily urine)
MNA 27.82 + 3.68 2764+ 281
2-Py 46.77 + 4.28 49.44 + 5.92
4-Py 6.66 +0.75 6.62 + 0.80
Sum! 81.25 +7.77 83.70 t 9.19
(2-Py + 4-Py)/MNA 207+0.18 2.04+0.16
(nmol/mg of creatinine) (nmol/mg of creatinine)

MNA 2594 + 3.37 2591 + 2.64
2-Py 4349 + 3.68 45.75 + 5.32
4-Py 6.21 + 0.68 6.13 + 0.72
Sum! 75.64 + 6.86 77.78 + 8.29

Sum = MNA + 2-Py + 4-Py.

Each value is expresed as mean + SEM (m = 12).
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Fig.2 Effects of Cold-stress on the Urinary Excretion of
Nicotinamide Metabolites .
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of Nicotinamide Metabolites (nmol/mg of creatinine).
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