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Effect of Dietary Fiber on Fecal Excretion and
Liver Distribution of PCDF in Rats

Kunimasa MoriTa, Takahiko MATSUEDA and Takao Iipa
Fukuoka Institute of Health and Envivonmental Sciences, Fukuoka 818-01

Forty male rats (126 g body weight) consisting of four rats a group were housed and rats of
each group were given a treatment diets containing cellulose, rice-bran fiber, spinach fiber,
burdock fiber, cabbage fiber, soybean fiber, Japanese-radish fiber, carrot fiber and corn fiber for
five days. The remaining four rats were fed a non-fiber diet as controls. The animals were orally
administered with 0.5 ml of the rice-bran oil used by Yusho patients and kept on the same diets
for five days. The rice-bran oil was contaminated with 2, 3, 7, 8-tetrachlorodibenzofuran (2, 3,
7, 8-T,CDF, 458.7 ng/ml), 2, 3, 4, 7, 8-pentachlorodibenzofuran (2, 3, 4, 7, 8-P;CDF, 802.4 ng/ml)
and 1, 2, 3, 4, 7, 8-hexachlorodibenzofuran (1, 2, 3, 4, 7, 8-HsCDF, 752.3 ng/ml). PCDF in feces and
liver were analyzed by high resolution gas chromatography-mass spectrometry. The fecal
excretion of 2, 3, 7, 8-T,CDF in the group fed rice-bran fiber and spinach fiber was significantly
(p<0.01) stimulated 11.3 and 6.8 times, respectively, as compared with controls. Moreover, 2, 3,
4,7, 8-P;CDF and 1, 2, 3, 4, 7, 8-H;CDF were excreted in stool at the rate of 4.1 and 3.4 times,
respectively and 2.1 and 2.2 times, respectively, as compared with controls. These results suggest
that administration of dietary fiber is useful for a new approach to therapy of Yusho patients.
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BRZ A A4 AV IZESRE > SRS K EMH
Db DOT1ImlY 7 D PCB 780 ug (853 ug/g),
PCDF %%9.3 4g(10.2 ug/g) &tk zER L
7z. E7% PCDF A&&EDHEE % Table 1 iR L 72,

BYBERT I TV IV T F U ERVE
FWEIZ LY, 85%EDOME DKL, FTL VY
v, TRY, FarY, F4X, F4ay, =vIv
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Z v b IIRMEREYE» SEAL, 7 v hOEHD
HEA Y, TEAINVEENAN—, EF I VEANA
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2, EHRER

hERK 126 (5B OVA RS —RET v b %,
1EE4 5 LT 10 Bac 17, Table 2 1@nd BEEHRK
OFEIT5 HETFHAT L. — KRSk A
BagwEHRS A AZF AN 0.5ml ZHMLTREL,
§lxgix, FAUAPET5 BEMAEL 2. PCDF O
58337 ug/kg THY, ZD>%2, 3, 7, 8-T,CDF

Concentrations of PCDF in
the rice-bran oil used by
Yusho patients

Table 1

ng/g ng/ml
2, 3,7, 8-T,CDF 501.6  458.7
2,3, 6, 8-T.CDF 1914  175.1
1,2 4,7, 8-P,CDF 459.3  420.0
2,3,4,7, 8-P,CDF 877.4  802.4
1,2, 3,4, 6 8-H.CDF 109.8  100.4
1,2, 4, 6 7, 8-H,CDF 163.2  149.2
1,2 3,78 9-H,CDF 11.9 10.9
2,3, 4, 6,7, 8-H,CDF 224.3  205.1
1,23, 4,7, 8H,CDF 822.6  752.3
1,236, 7 8H,CDF 128.9  117.8
1,23, 4,6, 7 8-H,CDF 321.9  294.4
1,2, 34,78 9-H,CDF 16.9 15.4
0,CD 38.0 34.7

1.8 ug/kg, 2,3, 4,7 8PsCDF % 3.2 pg/kg 1248
L33, 7y rRABS—YR1IETOAR, REE
AIFEMIE 2 12, FEZEBEREATTHIERELT
MmE 2N, FZ70C TC—RERLEEEZFEL
7z,

3. #B5SLUFFRFD PCDF 0EE

BRIV I7AV—HHEBEERAWT, Zuokriris—
X% =) (211, v/v) 150ml T 10 BERHH L 72,
HHEEIZFS5ml FTEKEL, 7ou kA T50ml i
Ui i A% 2 —n32ml, Zuuki s 16ml %
mz, RKY ruvyRESFAF—2HALTHRES 2 —
MUt ZoodRivs 16ml ZMZAEEREY X —
ML, K16 ml 2z TRE|Z@L Iz, E 512, BaW
zuouaRivh30ml ZMZFESF— b LzE, K|
Z@L7, 7uaRVABEORUEKRGEERF Y Y
LTHAE, $930ml 2 TEMEL, 202KV ATS0
ml &2 U7z, EOHHE 4 ml 38 X CHFIE O 8 ml
PENETN1I0ml OFEBE LY, ERSAT7un
RVAERER, ~FV > 1ml 2L, THICEE
[FRifATH 53C-2, 3, 4, 7, 8-P;CDF % 720 pg, *C-
2, 4, 6, 7-T,CDF, ©¥C-1, 2, 3, 7, 8-P;CDF, *C-1, 2,
3, 4,7, 8-H,CDF 8 XL U'*C-1, 2, 3, 4, 6, 7, 8-H,CDF
#7500 pg, *C-0,CDD % 1000 pg NIZ¥EWE
ELTHML, INKBESY Y YAZY /) — VIR 1
ml 22 FEC—ETNA VBB LT, ~FH>2
ml, &K 0.5ml 2MZEE S L, KERRELE, &
SEAFYVEEKIml THER, BRE2ml TS
BB L 72, ZONFY VB E 0.6 g OWEEEEY Y
ATNATECEAL, ~NFY > 6ml THEHLEL
mlWEHEL 7z, 51 0.6gD7 Y VNh T LT
JAFH > 8ml TPCB %2, FEnwT¥7un Xy > 20
ml T PCDF 2%H U7, HHRIFEZEL, ~F¥ 1

Table 2 Composition of diets (g/100 g)

Non-fiber diet Fiber diets
Dietary fiber? 0 10
Sucrose 70 60
Casein 20 20
~ Corn oil 5. 5
Mineral mixture 4 4
Vitamine mixture 0.85 0.85
Choline chloride 0.15 0.15

1) Rice-bran fiber, Spinach fiber, Burdock fiber,
Cabbage fiber, Soyheans fiber, Japanese-radish fiber,
Carrot fiber, Corn fiber, Cellulose
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ml 202 GiERALE % 1 BT /2. PCDF i3 A~V att
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1. BYE#ORMERE, 4E, FRERSIU
HEHORBEBCRITTHE

PCDF OBERI IR FORBRLEC L5 T
BEHREELPZTEIENEZ 5N D DT Table 2
ERT L CRYBHRERS 7 =2 —BTHEL, %
DEPOMER IR L bE—IC L, Z0OBE, &Y
B 5B OMEHENE, fEB L UHBER T >~
b2 —VEED Nonfiber B v a— R EHERTK
xR bikAS>hRdo7z (Table3), LaL, &Y
W 5RO EHEME 13 Non-fiber & & b T
BVHLRD, Kadk, RyvrVy, IRY, ¥
Y, FAX, F4ay, =rIrBLUa— i
BERFTNAL6, 4.4, 2.7, 2.0, 2.1, 1.9, 1.9, 2.6
fFHEmL T,
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Table 1~ L 7z PCDF RlkfEDgi» & 4 &k
®2,3,6,8T,CDF, 23,7 8T,CDF, 5#{t#ko 1,
2, 4,7, 8P;CDF, 2, 3,4,7, 8P,CDF, 63f&ED 1,
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2,4,6,7,8H,CDF, 1,2, 3,4,7,8H,CDF, 7tk
D 1,23, 4,6 7, 8-H,CDF B X U 8 #{tik D O,CDF
D8BEIZO>VT, ERIA A4 A VikE5#% 5 HED
FhPER % Table 4 8 X U Table 52573, Non-
fiber 2Ok 3 5810 LT 4 HALETH 1%,

5 BAET 2~5%, 6 BT 9~20%, 7HEbET
49%, 8RR TH2%Ic2Y, FRE (%) Bkrun
BHOR %\ PCDF FEEOHBE o i,

ZhZFhnd PCDF BHEEKIZDOWT, 3> ba—VEE
LBV SO R 2 KT 2 &, 2,3,6,8-T,
CDF 8 X142, 3,7, 8-T,CDF iksad, vyr>ry
B LU R 7 B 2 h 2 h Non-fiber &M 10.4;
6.0, 3.4 518 X 10 11.3, 6.8, 3.6 fFchie D OEELE
THEML Twiz (P<0.01), ¥Ry, ¥4X, 74
ayv, =vYrBIta—CE#EOZ ORIz Z N
Z i Non-fiber 8D 2 FEhiL Tz,

1,2, 4, 7, 8-PsCDF ik, kv vy, oK
7, FyRY, FL4RX, F4ay, 2vYrBLva
— UMD 72 L7 h Non-fiber 8D 5.7, 4.9, 3.7,
2.4, 2.3, 2.9, 2.3, 2.1 fEwHREINL T Wik, 2,3,
4,7,8-P,CDF iksad, toLvyyy, IRYBLIU
&4 3 VD 7 7 h Nonfiber 8D 4.1, 3.4,
2.3, 1.9fEB L e —XAD 3.6, 3.0, 2.0, 1.7
fEsEmL (P<0.01), ¥¥RY, 4R, =vYv
B & Ua— vt 7z OHEME X Non-fiber & DY
1.5 fEIEL Tz,

1,2,4,6,7,8-H,CDF 8X'1, 2, 3, 4, 7, 8-H,CDF
Bkad, FYLYVYY, TRY, FeRY, F4X,

Table 3 Food intake, body weight, liver weight and fecal data in rats

Diet Food intake Body weight Liver weight Fat in feces
(g/5 days) () (g/100 g) (mg/5 days)
Non-fiber 99.8+ 1.3 197.5+ 9.0 9.4+0.47 189+ 42°
Cellulose 104.2+ 5.1 205.6+12.3 8.5+0.28 530+ 38
Rice-bran fiber 96.7+ 9.4 206.0£16.8 8.01+0.64 869+114°
Spinach fiber 96.7+ 3.0 190.5+15.3 8.7+0.71 832+ 74° -
Burdock fiber 104.0x+ 8.4 204.8%+ 9.2 8.51+0.38 515+ 982
Cabbage fiber 98.81+10.1 203.2+14.8 8.4+0.45 383+ 478
Soybeans fiber 94.5+11.7 189.4£13.7 8.9+0.46 392+ 96°°
Japanese-radish fiber 85.8+ 9.4 192.4£15.5 8.5+0.94 3594129°
Carrot fiber 97.1+ 1.5% 195.7+ 9.6 - 8.7+0.60 356+ 562°
Corn fiber 102.0+ 4.3 202.2+15.8 9.1+0.61 493+ 828

Values represent the mean + SD for four rats

a Significantly different from a non-fiber group, p<0.01.
b Significantly different from a rice-bran fiber group, p<0.01.
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Table 4 Effect of diets on fecal excretion of T,CDF and P;CDF for 5 days after adminis-

tration
Diet 2, 3,6, 8 2,3,7, 8 1,2 4,7 8 2,3,4,7, 8
T.CDF T.CDF P,CDF P;CDF

Non-fiber 0.86%0.35 0.73%£0.31 2.4%0.4 4.9+0.3
Cellulose 1.87+0.89 1.48+0.65 4.0x1.7 5.5%1.6
Rice-bran fiber 8.91+1.19%® 8.30+0.832° 13.6x2.1%° 19.8+1.1%°
Spinach fiber 5.18+0.972 4.97+0.96%° 11.5+2.6% 16.4£2.42°
Burdock fiber 2.91£0.57° 2.61+0.422 8.8+1.0% 11.2+1.5%
Cabbage fiber 2.01£0.82 1.65+0.66 5.7+1.62 7.5+1.9
Soybeans fiber 1.71+£0.52 1.45+0.40 5.3+£0.72 7.0£1.2
Japanese-radish fiber 1.81%+0.45 1.50+0.46 6.9+1.3* 9.2£0.642°
Carrot fiber 1.51+0.73 1.31+£0.72 5.5*1.9 8.1+1.9
Corn fiber 1.75%0.38 1.42+0.29 5.0+£1.22 7.2%1.12

Values represent the mean of Percene of dose = SD for four rats
a Significantly different form a non-fiber group, p<0.01.
b Significantly different form a cellulose group, p<0.01.

Table 5 Effect of diets on fecal excretion of H;CDF H,CDF and OsCDF for 5 days after

administration
Diet 1,2,4,6,7 8 1,2,3,4,7 8- 1,2,3,4,6,7, 8 O CDF
HCDF H,CDF H,CDF
Non-fiber 9.1+£0.6 19.8+2.5 48.6+3.0° 52.1%4.1
Cellulose 11.3+3.8 21.2x3.1 58.7£2.7% 64.5+1.22
Rice-bran fiber 28.5+4.6% 40.8+3.4% 72.9+£5.6* 72.5+7.4%
Spinach fiber 28.5+5.3%® 42.6+4.0% 75.5+4.32% 71.9+6.3%°
Burdock fiber 23.8+3.5% 34.84+4.9% 67.3+2.7% 65.1£7.3°
Cabbage fiber 16.0+3.9 26.1+4.2 61.5+4.8% 65.6+1.42
Soybeans fiber 14.4+2.42 26.6£3.5 63.7+£5.12 78.8+8.42
Japanese-radish fiber 21.1£2.0%® 33.5+2.1% 64.8+3.6° 71.7+5.8%
Carrot fiber 17.2+4.9 30.2+4.62 60.8+5.5% 73.2+5.22
Corn fiber 14.6+2.9 26.3+3.1 62.6+3.92 81.5%5.22

Values represent the mean of percent of dose = SD for four rats
a Significantly different form a non-fiber group, p<0.01.
b Significantly different form a cellulose group, p<0.01.
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T, STEOARMPMER S OWINEL Non-fiber &
X LT 4 bR Tz 1~8%, 5 HEALETIX 2~15%,
6 AL TIX 5~21%, 7HAAETIZ 12~24%, 818
TEETIX 13~20% DIET 2R L, BYEE T X 3 RIX
RO &7 v VEOBEBIB D% v PCDF B HEED
FHRLBLAZRKERDIZR> Tz,

4. PCDF OB CRIETEDBEOHE

FEESA XA 4 VvEES BEOS v N FFES O
PCDF #3#i& % Table 6 3 & Ut Table 7 IZ7RY., £h
Zh o PCDF [tk owTa >y vu—LvE LAY
BRSO AR KT 5 L, 2, 3, 6, 8T,
CDF S/ kaad, kv vy s, IR, £y~

VB X UF 4 XD Z 1 Z h Non-fiber B D 49,
44, 52, 54, VU EBFRERZETH A& 5 iz (P<
0.01). I — VT Non-fiber BB X UV ro—
R EHRTHHESEP 212, 2,3, 7, 8-T,CDF 4347
Bikay, svvyVYy, IRY, Fry, ¥4
AB IV 4 a > @D Z 2 h Non-fiber D 78,
63, 80, 75, 47, BRIZET L Tnizds, Rxfiz, =
UOVBIPa—- B ETIROFENRS o T,
1,2,4,7 8-P;CDF SAEIXKbL», cyvryy,
TRY, F¥VY, ¥4 X, F4ay, =Yk
Vo — v i#Es %2 Zh Non-fiber 8D 41, 38, 48,
51, 47, 57, 75, 4R WINIBWLL Tz, —7F,

Table 6 Liver distribution of T,CDF and P;CDF 5 days after administration
Diet 2, 3, 6, 8- 2,317, 8 1,2, 4,7, 8- 2,3,4,7, 8
T,CDF T,CDF P,CDF P,CDF

Non-fiber 2.08+0.47 0.73£0.07 1.72£0.53 65.9+5.0
Cellulose 1.49+0.12 0.70£0.19 1.34+0.15 74.8£5.0
Rice-bran fiber 1.02+0.21% 0.57£0.15 0.71+0.13%* 67.3£2.8
Spinach fiber 0.91+0.16%° 0.46+0.12° 0.65+0.03° 73.1£1.5
Burdock fiber 1.09+0.19® 0.58%0.12 0.82+0.13° 78.0£3.72
Cabbage fiber 1.12+0.18¢2 0.54+0.12 0.87+0.14° 82.0+6.02
Soybeans fiber 1.00£0.06° 0.34+0.15° 0.8140.08 83.3+5.8°
Japanese-radish fiber 1.63+0.32 0.69%0.15 0.97+0.18 71.1+4 .4
Carrot fiber 2.09+0.58 0.93+0.16 1.284+0.26 75.8+£1.12
Corn fiber - 2.4210.26° 0.81£0.11 1.61+0.16 74.8+3.9

Values represent the mean of percent of dose = SD for four rats

a Significantly different form a non-fiber group, p<0.01.
b Significantly different form a cellulose group, p<0.01.

Table 7 Liver distribution of H;CDF, H,CDF and OSCDF 5 days after administration

Diet 1,2, 4,6, 7 8 1,2, 34,78 1,2, 3,4,6,7 8 0OCDF
H.CDF HCDF H,CDF
Non-fiber 1.30+0.65 48.1+7.7 30.5%5.5 13.1+4.6
Cellulose 0.90%0.13 54.1£5.2 29.1%£4.0 11.7£2.4
Rice-bran fiber 0.3840.05° 43.7+2.1° 18.241.32% 6.3+0.7°
Spinach fiber 0.32+0.02° 42.4+3.1° 14.9+1.52%° - 5.1%+0.4
Burdock fiber 0.45+0.08° 50.1£2.5 20.5%+2.1° 7.2%+0.8
Cabbage fiber 0.54+0.09° 56.8£5.4 23.8+4.1 8.9+2.0
Soybeans fiber 0.52+0.09° 60.6+7.5 24.1£3.7 8.7+1.8
Japanese-radish fiber 0.56%0.15 50.1£3.5 24.3+2.5 8.6£0.9
Carrot fiber 0.67£0.08 54.7+£4.5 27.8%£4.2 10.7+0.6
Corn fiber 0.98+0.11 62.2+3.0 32.0+3.2 9.6x+1.4

Values represent the mean of percent of dose £ SD for four rats

a Significantly different form a non-fiber group, p<0.01.
b Significantly different form a cellulose group, p<0.01.

(90)


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


PCDF o #hikith i3t 3 5 RUpkiE DR

PCDF O TR b ERNEEMESE N 2, 3, 4,
7,8-PsCDF idkiady, R LYo, TRY, X
V, FA4R, F4ay, 2vIrB Lo —vEs
#h %1 Non-fiber D 102, 111, 118, 124, 126,
108, 115, 113% & W Fh b AfEISEIML Tz,

1, 2,4, 6,7 8-H,CDF SR iTKad», x>y
v, TRY, FeRY, F4X, F4ay, =vyr
B LU — Vs 72 h Non-fiber D 30, 24,
35, 41, 40, 43, 52, 75% & BEEEICE T LT 7z, Table
S5ICmEL7zE STy P ORI AENTZ6, 75
X 0 8 #1bfk D PCDF 813 Non-fiber £ & &yt
LOMTHROKRERELNS SN0, FFE~DF
RN S BT B S E (A R/ &
INE) D WT HREF L, Z DR, AR/ K
VB #iE ¥ 2 & # ¥ h Non-fiber D 38, 31,
41, - 45, 43, 50, 57, 80% LW FNHWAL Tz,
—%, 1,2,3,4,7, 8-H,CDF & IZ:Kbd»B L Uk
v VY v F 2 h Non-fiber & 91, 88%1
ETFL, RicaRY, F¥yY, F4X, F1av,
SYYrBLUa—-vBETIENRZTR 104, 118,
126, 104, 114, 120%HEML Twiz, L L, K
SRR/ RINE BT 2 &, kbd, "YLVVVY,
IR, FeY, F4X, F4ay, =rIrB8L
W a — k98 7 h# h Non-fiber & D 123, 123,
128, 128, 138, 126, 131, 141% W b#EmL T
Wiz, »

1,2, 3, 4,6, 7 8-H,CDF % & 1" O;CDF O3
Kk, KvvrVy, IRY, FrRY, 54X,
F4ay, =y rsrtta—rBEsTheh
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