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Abstract Thirty-eight years have passed since the outbreak of Kanemi rice oil poison-
ing, namely, Yusho in the western Japan. However, even now the patients with Yusho
have been still suffering from several objective and subjective symptoms. In order to
improve or, if possible, to cure the such symptoms, the most important therapeutic
treatment is considered to actively excrete the causative agents, that is, polychlorinated
dibenzofurans (PCDFs) and polychlorinated dibenzo-p-dioxins (PCDDs) from the bodies of
the patients and to reduce their body burdens. In rats, dietary fiber and chlorophyll have
been shown to promote the fecal excretion of dioxins and to reduce their levels in rat liver.
In this study, we examined whether such kinds of effect were also observed by FBRA,
which was the health food and relatively rich with dietary fiber and chlorophyll, in
eighteen patients with Yusho, which were divided into two groups, namely group A, ten
patients (Male : 3 and Female : 7) with the mean age of 67.7 years old and group B, eight
patients (Male: 4 and Female: 4) with the mean age of 64.1 years. Respective mean
concentrations of the three PCDF congeners, that is, 2,3,4,7,8-PenCDF, 1,2,3,4,7,8-HxCDF
and 1,2,3,6,7,8-HxCDF in the blood on whole weight basis just before initiating this study
were as follows ; group A: 1.36, 0.491 and 0.150 pg/g, and group B: 0.571, 0.159 and 0.
064 pg/g. Contamination levels of these PCDF congeners in group A were 2 to 3 times
higher than those in group B. Group A took 7.0 to 10.5g of FBRA after each meal and
tree times a day for the first one year and for second one year, they did not take FBRA
any more. Group B took FBRA with the same manner as the group A only for the second
one year. The concentrations of these PCDFs congeners in the blood of groups A and B
were also measured at the end of first and second year, respectively. Assuming that the
lipid content of the blood is 0.39 in order to convert their concentrations on whole weight
basis to those on lipid weight basis and also that the body fat is contaminated with these
PCDF congeners at their concentrations on lipid weight basis and the content of body fat
is 2094 of the body weight (60 kg), we computed the average amounts in the net excretion
of these PCDF congeners from the body of the patients due to the intake of FBRA in
groups A and B. As a result, in group A, 120, 372 and 96 ng/patient of 2,3,4,7,8-PenCDF,
1,2,3,4,7,8-HxCDF and 1,2,3,6,7,8-HxCDF, respectively, were excreted from the body of the
patients. In group B, however, 36 ng/patient of 2,3,4,7,8-PenCDF only was excreted, but
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other two PCDF congeners were not.

J. Nagayama et al.

Accordingly, promotive excretion of theses PCDF

congeners from the patients with Yusho seemed much effective in group A, of which their
concentrations in the blood were much higher than those of group B.

Introduction

Our environments including foods have
been polluted with extremely toxic dioxins
such as polychlorinated dibenzofurans
(PCDFs) and polychlorinated dibenzo-p-
dioxins (PCDDs) not only in Japan? but
also other Consequently,
human beings also have already been
We
already have investigated the effects of this

countries®~".

contaminated with these dioxins®~'%.

kind of compounds on the foetus and suck-
lings which are considered the most sensi-
tive stages of human beings as well as
animals, and observed their unfavorable
effects on thyroid hormone and immune
response systems in Japanese infants per-
inatally and lactationally exposed to
them!V~'%,  Their

developmental condition have also been

adverse effects on
found in 10-month-old breast-fed Japanese
infants!®19,

PCDFs have been the most important
etiological agents of Yusho!”, a mass food
poisoning that occurred in western Japan in
1968 and even now'®. At present, namely,
more than 38 years after the outbreak, many
patients with Yusho are still suffering from
several objective and subjective symptoms.
In order to improve or to cure various symp-
with Yusho, their
promotive excretion from the body of the

toms of patients

patients is considered very useful. In rats,
dietary fiber and chlorophyll have been
shown to promote the fecal excretion of
dioxins, probably due to the restriction or
some inhibition of their absorption and re-
absorption in the digestive tract and there-

fore to reduce their levels in rat liver!®?9.

In this study, we examined whether such
kinds of effect were observed by FBRA,
which was the brown rice fermented with
Aspergillus-oryze and rich with dietary
fiber, or not in patients with Yusho.

Materials and Methods

FBRA has been manufactured for over 35
years with Genmaikouso Corp., Sapporo,
Japan, and taken by more than 100,000
people as one of the health foods. Ingredi-
ents of FBRA have already been reported in
our previous study??.

Eighteen patients with Yusho were volun-
tarily participated in this study, and divided
into two groups in compliance with their
wishes, namely, groups A and B. Group A
consisted of 3 males and 7 females with the
mean age of 67.7 years old and group B 4
males and 4 females with that of 64.1 years
old. In group A, they took 7.0 to 10.5g of
FBRA after each meal and three times a
day for the first one year and didn’t for the
second one year. In group B, they took
FBRA in the same way as group A in the
second one year, but not in the first one
year.

Just before starting this study, 20 ml of
the peripheral blood was individually taken
by venipuncture in both groups A and B,
These blood
samples were analyzed for 2,3,4,7,8-pentach-
lorodibenzofuran (2,3,4,7,8-PenCDF), 1,2,3,4,
7,8-hexachlorodibenzofuran (1,2,3,4,7,8-
HxCDF) and 1,2,3,6,7,8-HxCDEF, which were
the most important causative compounds
for Yusho disease, by HRGC-HRMS tech-

nique using a Micromass Autospec Ultima

twice at one week intervals.

NT mass spectrometer directly interfaced
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with an Agilent Technologies HP-6890A
gas chromatography??.

The average concentrations of these three
PCDF congeners in the two blood samples
of the same patient were expressed as the
individual original ones in both groups A
and B.
FBRA on their excretion from the patients,

In order to evaluate the effect of

their blood concentrations were determined
again exactly with the same manner as
those measured just before beginning this
study at the end of first and second year in
both groups. Their concentrations mea-
sured at different times in each group were

statistically examined by student’s t-test.
Results and Discussion

Changes in concentrations on wet weight
basis of three PCDF congeners in the blood
of patients with Yusho during the period of

this study were shown in Table 1. Just
before starting this study, concentrations of
2,3,4,7,8-PenCDF, 1,2,3,4,7,8-HxCDF and 1,2,
3,6,7,8-HxCDF in group A were 1.36 £+ 1.
71, 0.491+ 0.734 and 0.150 = 0.195 pg/g
wet weight, respectively, and those in group
B 0.571 4+ 0.465,0.1594 0.113 and 0.064 +
0.037 pg/g wet weight. Although their
concentrations were 2.3 to 3.1 times higher
in group A than in group B, even in group B
these were 3 to 10 times greater than those
in healthy Japanese people, and the concen-
trations of 2,3,4,7,8-PenCDF, the main caus-
ative congener of Yusho, were the highest
and 10 times over those of healthy per-
sons?®. These results clearly indicate that
patients with Yusho are still contaminated
with high levels of PCDFs and in order to
improve their objective and subjective
symptoms, promotive excretion of these

Table 1 Changes in concentrations on wet weight basis of three PCDFs
congeners in the blood of patients with Yusho

Concentration, pg / g wet weight*

Congener Initial After 1st year  After 2nd year
2,3,4,7,8-PenCDF
Group / A 1.36 £ 1.71 1.32 + 1.68 1.31 £ 1.67
B 0.571 += 0.465 0.570 £ 0.476  0.561 £ 0.473
1,2,3,4,7,8-HxCDF
Group / A 0.491 = 0.734  0.410 £ 0.609* 0.423 £+ 0.648*
B 0.159 + 0.113  0.148 = 0.107 0.144 + 0.113
1,2,3,6,7,8-HxCDF
Group / A 0.150 = 0.195 0.128 £ 0.159* 0.133 + 0.174®
B 0.064 = 0.037 0.061 £ 0.037 0.060 = 0.040

* Mean = S.D.
a1 Significantly different from the initial concentration in group A, p<0.05

Table 2 Changes in mean concentrations on lipid weight basis of three PCDF
congeners in the blood of patients with Yusho

Mean Concentration, pg/g lipid weight*

Congener Initial After 1st year  After 2nd year
2,3,4,7,8-PenCDF
Group / A 453 440 437
B 190 190 187
1,2,3,4,7,8-HxCDF
Group / A 164 137 141
B 53 49 48
1,2,3,6,7,8-HxCDF
Group / A 50 43 44
B 21 20 20

* I Lipid content of the blood was supposed 0.3%

(91)
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Table 3 Changes in average body burdens of three PCDF congeners in

patients with Yusho

Average Body Burden, ng/patient*

Congener Initial After 1st year  After 2nd year
2,3,4,7,8-PenCDF
Group / A 5,436 5,280 5,244
B 2,280 2,280 2,244
1,2,3,4,7,8-HxCDF
Group / A 1,968 1,644 1,692
B 636 588 576
1,2,3,6,7,8-HxCDF
Group / A 600 516 528
B 252 240 240

* . Content of body fat was considered 20% of body weight (60kg)

PCDFs congeners seems quite useful.

As indicated in Table 1, mean concentra-
tions of 2,3,4,7,8-PenCDF, 1,2,3,4,7,8-HxCDF
and 1,2,3,6,7,8-HxCDF gradually decreased
from the beginning to the end of this study,
except those of 1,2,34,7,8- and 1,2,3,6,7,8-
HxCDFs in group A, in which their concen-
trations increased from the end of first year
to the end of second year and in this period
they did not take FBRA.

In order to convert the mean concentra-
tions in Table 1 to those on lipid weight
basis, we presumed the lipid content of
blood was 0.39, and the results are shown
in Table 2. Again, on the assumption that
the body fat was contaminated with these
three PCDF congeners at their blood concen-
trations on the lipid weight basis and the
content of body fat was 209 of body weight
(60kg), we calculated their total body bur-
dens and the results are indicated in Table 3.

As a result, effects of the intake of FBRA
for one year on the excretion of the three
PCDF congeners from the body of patients
with Yusho in groups A and B are demon-
strated in Figs. 1, 2 and 3.

Net reduction of 2,3,4,7,8-PenCDF in the
body of patients with Yusho were 120 and 36
ng / patient in groups A and B, respectively,
as shown in Fig. 1. Net reduction of 1,2,3,4,
7,8- and 1,2,3,6,7,8-HxCDFs were 372 and 96
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Fig. 1 Effects of the intake of FBRA for one year on
the excretion of 2,3,4,7,8-PenCDF from the
body of patients with Yusho
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Fig. 2 Effects of the intake of FBRA for one year on
the excretion of 1,2,3,4,7,8- HxCDF from the
body of patients with Yusho
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Fig. 3 Effects of the intake of FBRA for one year on
the excretion of 1,2,3,6,7,8- HXCDF from the
body of patients with Yusho

ng / patient, respectively, only in group A,
as indicated in Figs 2 and 3. However, we
could not find any significant reduction of
these two HxCDFs congeners in group B.
We have already reported the promotive
excretion of PCDFs and PCDDs from
healthy Japanese people by one year intake
of FBRA?D2425)
confirmed the reduction of PCDFs con-

Results of this study also

geners from the patients with Yusho by the
intake of FBRA, and showed that this reduc-
tion seemed more effective in the patients
with higher concentrations of PCDFs, name-
ly, in group A.
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GI&LE =9

MIEREICH TS5 FBRAERICKL S
sHIERE R PCDFs EixAD 5B (R E

D IR FER G R IEEE B0 T RIS
2 e VR OR BRI SER v bRt
D IMRFRFGER AR TEbE S E A B
VAL uNE R RYEEE R
VA at KRR

R E 8D, SF AP, R E R, Sl &R, Fe 59,
Er4+ B, EHE T, I Y, & IR R B

A& STHETFEESNFEL T o 8 EXFB L2, STHMERFRIELARLALEHESL X
VHRRER THE LATW S, 20O X5 ZERZHE LGRS 2123, ZOFELFERYETH 5K
VLS4 x> 7 F > (PCDFs) %R L, ERV NV EETIE S 2 ENE—
TH5., ZOWMFETIIEERIC LD 51 4 F ¥ VEOBRINEREEER RS 5 T 2 Bk
HE & TERR 2 LIRS I & DR BB AN FBRA  (FEEXCKEERBIARM N A -7 > F, BRK
B, At AGHEEALET) 1< & 2 4 2 SMEIRRYE, hTHRRcEERE R 2,347 8- AT A X
»V'7 7 (2,3,4,78-PenCDF), 1,2,3,4,78- (b A x>V 7 F > (1,2,3,4,7,8-HxCDF) 8 L
1,2,3,6,7,8- b5 4 ~ >V 7 5 > (1,2,3,6,7,8-HxCDF) OFAFRIHELE % 18 £ O E BE O
kDN,

WFEeHAR L 2 FFf T, BEFOFRE I LD A, BH IO, ABREYO 1FM, BEIX 24EH
D 1M, HR% 7.0~10.5g ® FBRA 2R L7z, AR 104 (B34, LW 74) T, FH
RS 67.7 5%, BRI 8% (BME44, 44 T, FUFERL 641K TH - 7z,

e =159 2 Fi oI+ PCDFs [AEAADFEHEE 1L A BEDS 2,3,4,7,8-PenCDF ; 1.36pg/g, 1,2,3,4,
7,8-HxCDF; 0.491pg/g, 1,2,3,6,7,8- HxCDF; 0.150pg/g T, B#», #h £ 0.571, 0.159,
0.064 pg/g THoTz. ABEDIZS WS, 2~ 3fEmE» o7z, WHEHMN 1 % L 2 581 b DI
PCDF's [AlffAARE 2 #IE L 7z,

e OHEERE LY, MEOIEHEEXRZ 0.3% LT, BIEEY) OBRE2ZEHLL, 20
BE CEREARNOREIEMSERINTE Y, (KE 60kg DBHFICOWT, EKIEHE% 20% & (RE
LT, oo PCDFs AEAOHNERE2H T 5, £ LT, ZOFRNERNED FBRA ik
FEWOHWHITED X S WCET 2%, MEECHBMREL 7.

AFOEE, 3 XTO PCDFs FEAT FBRA HIHAR D1 5 3JEEEEAR L b b LV ENS
<, PR EIXEE—AYY 23,4,7,8-PenCDF 28 120ng, 1,2,3,4,7,8-HxCDF 3 372ng, 1,2,3,
6,7,8-HxCDF 28 96ng T®H > 7z. BETI3 2,3,4,7,8-PenCDF D &, 36ng #8/4 L 7223, o> ~FED[F]
AR TIIRA A DOHEEAE IXFR D S e o 7z,

VI EOFERE XV, FBRA [ IZMEED EK & 7% - 7z PCDFs [AEAE O SRR EE 23380 5
M, ZOBRIFHERLVRVOEWEETIVEREF 2 S5z,





