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fig, M, FENE, FEEAZERERL, BHEAZH

45

EL. 2L T, PO SHT BEO Trp ##
FE, APl O NAD EAJE L. £72F
TIv, URTZIEy, BX I BaAVHTE
¥ (4-vU R¥T g, 4-PIC), BX I
Bi, aF T I REACAREEY, v
N7 URR, ER, B TFUOBLURT Aan
E U ERO R THRIEEOHIE BT o 7.
<MEHH >

(/‘l}*‘

i

- iR Trp, & h=> (5-HT)
 JRR Trp, 5-BE FuF%i A R—/L
FEfE (5-HIAA)

- iThgd  NAD

R FTIv, VRTZIEY, B

% 32 BefUHIEEY (4-PIC), B4 XV By,
Ry T VB, ERE, BATF L, T AL
B,
Tip— A 7 ¥ U AREPEW

(7 > AT =)VEE(AnA), F X L UEE(KA),
FH VL UBEXA), 3-E FrExd T s
X7 =g (3-HA), QA, =aF 7 I K
(Nam), N'-Z2F/L=aF o7 I F(MNA),
N-ZAF L2 Ry5-BARFH IR
(2-Py), N-AF/L-4-£) R 3- 00 RxH
2 F(4-Py))

C. fiREBL
(OWIRERINE & RHE R

Day 20 ¥ Ti, faBHERREIZEAL T
control #£ + 0.5%DEHP #f &, 1.0%DEHP #f
DN ENIH DTN, TILBIIKE 72
FEixH NItz (X3).

REH &L, SEHEIRE IR L 2T,
1.0%DEHP BEAY T 2372 A3 & HA N & D il
DABHBIVEN, (XX FR U a7z, ¢
SC, REHINE R OEEHEREIC
7 TEGT NSV A WA N o

B



QIR E X I kiR
R Trp— A 7 3 o Ef R B APE D BE
QA * Nam * MNA * 2-Py * 4 -Py * Sum

AVZHER AR L7=. Sum (X Nam, MNA,
2-Py, 4Py Z/-L7fETH%. QA * Nam *
MNA * 2Py * Sum (2B T, HEltE - 6is
AR & 4 (CHAZE I DEHP OFSHNC L 0 80
L7-.

Trp—QA #5#232]%, Control # &,
0.5%DEHP £f + 1.0% DEHP #£[#] CTH EZH
FHAL, ERHAERIT 46 5N L7, Lol
ITEVRE 70 & SRR R I b Bl S s
MNoT.

Trp-Sum #&#23R & [F]£RIZ Control Ff &,
0.5%DEHP £f + 1.0% DEHP #£[] CTH EZH
FHOITo. FOMEINET 4 [FREE - 7.
AnA - KA

S5ITHER AR Lz, JR AnA &S,
Control #£ & 0.5%DEHP FE] CHEZEN A5
L7273, Control #£ & 1.0%DEHP #E[E Tl
DRBNIRN- T2,

JRH KA BEME:1%, Control #f &
0.5%DEHP - 1.0%DEHP #Efl CHEZEN LS
.

XA + 3-HA

6 ICHE SR 2R LTz, R XA P&,
J8/> L. Control #: & 0.5%DEHP - 1.0%DEHP
HEMCHEENA L.

PRH 3-HA i - f5isR I BT R S
Niginoiz.
2-Py/4—Py - (2-Py+4—Py)/ MNA

TICRER AR L7, 2—Py/4—PyflI
MU 72725, (2—-Py+4—Py)/ MNA flI%8
pLT=.

(2—-Py+4—-Py)/ MNA fHIX, ¥ /"7&

46

RENEAL LI L &0, RN EIRD L
K< 225 (11).

JEH VB, * By * Bjp,4-PIC, /X bT Vi
(PaA) ZEW#%( FA), biotin , ascorbic acid HEift:

i

FERAX 8 IZ/Rk L=, V.By, 4 —PIC, biotin
I% Control #f & 0.5%DEHP -+ 1.0%DEHP #¥H]
THEZN, FA, ascorbic acid I Control
& 1.0%DEHP B CHEZEN R 60, HRit
BIIEAD L-. UL, PaA 13RI &
I L7=. VB, VB IZAEZEITR b7
MNoT.

(3l B

B A HICBIE L, M, DM, Al A
ik, e, CEFNE, ASEROEEARIE Lk
R, (KH 100g H7- Y DligsEE L L TK 2
WZEE DT, 0.5% & 1%DEHP RINEEZE
W, M, ATiE & B EAS control BEL W B
BIZEWEZ LY L. OO,
HREENHL LN Do T,

(4) Trp, 5— HT, 5 — HIAA I 7E5HE 5

il Trp, 5 — HT &

IITHER AR LTz, B Trp, 5 - HT I
J£1Z DEHP O, AEAREELZBIIX
ot
JRH Trp, 5 — HIAA BEifit &

10 IZfE AR L7z, Trp JEEICHE
XA SN2 o 7208, 5 — HIAA HEfib &I,
control #£ & 1.0% DEHP iR INEER] CHEZEMN
BT,

(5) IFlE+ NAD HIE

IR E R L. Tprb=aF
7 2 R~OA RIS TiThivs.
control & & 0.5%+ 1.0% DEHP R[] CA & 2%
MFBHITE, K2 LT,



D. f@REfaRkE
KR o L

E. WFE385&
1. FEim L
L

2. FERER
L

F. GEHEEME D I - eI (TEZ S

ir)

1. FFTE
7L

2. EAPREREK
7L

3. Foft
7L

G 5|3k

1. Goldberger J. (1916) Pellagra: Causation
and a method of prevention. J] Am Med
Assoc, 66:471-476.

2. Carpenter KJ. (1983) The relationship of
pellagra to corn and the low availability of
niacin in cereals. Experientia Suppl,
44:197-222.

3. MSAATBAENE R S5 O A8 — 2
—. http://www.jica.go.jp/

4. Shibata K, Motooka K, Murata K, Iwai K.
(1982) Increase in growth rate and activity
of the tryptophan-NAD pathway caused
by di-n-butylphthalate in rats fed on a
tryptophan-limited diet. J Nutr Sci
Vitaminol, 28:173-177.

5. Shibata K, Fukuwatari T, Enomoto A,

Sugimoto E. (2001) Increased conversion

ratio of tryptophan to niacin by dietary
di-n-butylphthalate. J Nutr Sci Vitaminol,
47:263-266.

6. Fukuwatari T, Suzuki Y, Sugimoto E,
Shibata K. (2002) Elucidation of the toxic
mechanism of plasticizers, phthalic acid
esters,putative endocrine disrupters:
effects of dietary di(2-ethylhexyl)phthalate
on the metabolism of tryptophan to niacin
in rats. Biosci Biotechnol Biochem,
66:705-710.

7. Fukuwatari T, Suzuki Y, Sugimoto E,
Shibata K. (2002) Identification of toxic
mechanism of plasticizers, phtahlic acid
Esters, which is a Putative Endocrine
disrupters: Time-dependent increase in
quinolinic acid and tts metabolites in rats
fed di(2-ethylhexyl)phthalate diet. Biosci
Biotechnol Biochem, 66:2687-2691.

8. Ohta M, Kitamura J, Fukuwatari T, Sasaki
R, Shibata K. (2004) Effects of dietary
di(2-ethylhexyl)phtalate on the
metabolism of tryptophan to niacin in
mice. Experimental Animals, 53:57-60.

9. Fukuwatari T, Ohta M, Sugimoto E, Sasaki
R, Shibata K. (2004) Effects of dietary
di(2-ethylhexyl)phthalate, a putative
endocrine disrupter, on enzyme activities
involved in the metabolism of tryptophan
to niacin in rats. Biochim Biophys Acta,
1672:67-75.

10. Fukuwatari T, Ohsaki S, Fukuoka S, Sasaki
R, Shibata K. (2004) Phthalate esters
enhance quinolinate production by
inhibiting

oi-amino-f-carboxymuconate-g-semialdeh



yde decarboxylase (ACMSD), a key
enzyme of the tryptophan pathway.
Toxicol Sci, 81:302-308.

11 SeEw (1990) ==2F 27 I RO
REEY, N' - AFL=aF 7
FEeZDOE ) FAROPt &R &7 3
JWERAE L OB, B I, 64:1-18.

48



P CoHy(CyHs5)CyHg

X 0
G

O
N C,HA(CoHe)CaHo

O

1. YT AT T ZEET AT )V (DEHP) DA% E

49



F-btREF AV R—LE#E «— BB PV e— Y Fr o770
(Trp)

(5 - HIAA)

TI)INAREFVLAa VB -

(G -HT)
|
!

X lb=Vv

3-E FeFordFxX L U@
(3 -HK)

3-E R I TV RT =L@
(3- HA)

0-TI)PBIAEXRLAITR— b-g-
£ITAFE K (ACMS)

ITATE RIAFRFTF—F

(ACMSD) \

2.

o-73I/)AbhaRx—h-g- /U
EITAVTE R (AMS) (QA)
7 & F/N -CoA N,ID <« NADP

=aFr7IF
(Nam)

|

Nl-AFpr=aFr73IF

/ (NA
NL-xXFn-4-vY Fr-3-

NL-xFn-2-vy Fr-5-
DARRFIR (@-Py) PAREFIE @-Py)

)R T 7o AT AR

50



# 1. BB (%)

Control diet

Test diet (control diet + various amount of

DEHP)
20% casein diet 0.5% DEHP 1% DEHP
(%) (%) (%)
Casein (Vitamin-free) 20 20 20
L-Methionine 0.2 0.2 0.2
Gelatinized cornstarch 46.9 46.9 46.9
Sucrose 23.4 23.4 23.4
Corn oil 5 5 5
Mineral mixture 3.5 3.5 3.5
Vitamin mixture* 1 1 1
L-Tryptophan** 1 1 1
DEHP 0 0.5 1
*nicotinic acid-free
*¥Day 45 L 1) /N
# 2. DEHP R ERICKITTHE
(g/100g of Control Test
Body weight) 0.5 % DEHP 1.0 % DEHP
i 0.242+0.02° 0.30+0.02° 0.304+0.02°
e 0.272+0.04 0.25+0.01 0.259+0.01
Jiti 0.423+0.03 0.37+0.01 0.412+0.02
JiFHi 3.04+0.06 4.46+0.10° 4.892+0.07°
R i 0.169+0.01 0.18+0.01 0.202+0.01
¥ ik 0.512+0.01° 0.61+0.02° 0.635+0.01°
Fo B 0.743+0.02 0.80+0.02 0.787+0.02

BT EAIEESEM TR L7z (n=5~8). BRDIA T p<0.05 THEENRBO LN &

ZRY
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Body Weight Gain (g)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Days

25.

Food Intake (g)

T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Days
—o— Control —=— 05%DEHP —2— 1%DEHP

3. DEHP 237 v b OREMINEA)E L O EHEREMB)ICE LT 22

FE 4 ALY, TXTORIC1%ERDEDE, NI T M7 7 2R UTfEEZ &5 L
7-.

EIXFHMEESEM TR L7Z (n=5~8)
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