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They aie also produced during the manufacture and nse
of chloridecontaining chemicals .(Olie ¢t al.. 1983).
Dioxins -that have been released into the environment
can be present in the air, soil, and water. As dioxins dis-
play an extremely high chemicai stability and are lipid

+

the body through.food, as a result of biomagnification
in the food chain. Approximately 90% of dioxin intake
in humans reportedly occurs through -food; and :in
Japan, 60-80% of this intake is. through seafood
(T: dkaydmd et al, 1991; Tsutsumi et al.;

(Brimiingham..et al., 1989; :Sche
Yensen and Bolger, 2601} More
hurmans to dioxin via food has been esnmated to rangc

soluble, these - chemicals. are . primarily ‘introduced :into::

~2001). Con~
versely,in. Europe and North: America,: the: primary...
sources of dioxin are meat, eggs, and dairy products

from 0.3 to 3.2pg -of the toxic’ equivalency. ‘quantity: -
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bit absarption and promote the excretion of dioxins
are a potentially effective means by which to reduce di-
oxin accnmulation: ‘With regard to the promotion of
the excretion-of lipophilic contaminants, several studies
of dietary supplements, such as cholestyramine, mineral
= oil; hexadecane; and dietary fiber, in laboratory animals

1981: Rozman et al., 1982; Morita et al., 1997b). 1In
addition; Moser et al:reported that the enh‘mcmg effect
_ of the non-absorbable Lipid substitute olestra on the
“Z fecal excretion of PCDD/DEs and PCBs in the body in
humans {Moser and McLachlan, 1999).
“Ghlorella pyreno:d “one of the supplements or
Japan; the. USA, Europe,
noidosais 4 anicellular green
algae that grows in fresh water. It has the highest con-
centration of chlorophyll and protein of any. known

ilized

(TEQ)kg body weight/day among_ the above studies

plait; and &lso: contains high concentrations of certain
wt.uhms, mincrals, dietary fiber, as well as nucleic acid.

However, it is understood that ‘the mtdkc of dmxins :

““The protein contained: ‘within of C. pyrenoidosa contains

varies according to the Iocal cnvuronment

ik of the essential: amino’ acids required: for normal

Dioxins ‘are absorbed from the digcstwe tracl alongr :

with lipids in food due 1o’ their lipophilic nature. It-has-

- growth and maintenance of health in humans. This algae

been reported that the digestive tract absorption of the

‘has a strong ccll wall, so that the nutritive components

tctrd- to hcxa—congcncrs in. adult humansivia foud and

“in Ch_ rella can only be sufficiently digested by humans

|5 wall (MIISlldd ettal 197700°A

(Jodmkc et al.,

1992; Abraham et al., 1996 Schlummcr" =
et zl.; 1998; Moser and McLachian, 2001). Furthermore,:

absorption_of 50-90% of 2,3, 78-tetrachlorod1benzo-'

p—dloxm (TCDD) in vcgctable o:l has,bccn reportedin::

5 1973; Rose

cal and loxa—"—

TCDD ¢ causes both acutc and chronic tox:mty and has

y ;tdf;invésti gate : the ‘ef-

carcmogemc teratogcmc and lmmunosuppresswc ef-

a cxcrction and hcpatic

- ‘cases of " known cxposun: such

in Japan in 1968, and the Yu-Cheng incident in Taiwan

in:1979, both of which resulted from. the consumption of

cooking oil contaminated with dioxins (Hsu et al., 1985;
Masuda et al.

1985; Yamashita and Hayashi, 1985) e

Moreover, it has been reported that the TQs and reading
ability of children with @ history of high dioxin exposure

in utero, following maternal ingestion of contaminated
fish from lake Michigan in the USA; were infenior rela-

tive to children withi fow dioxin exposure i utero (Jacob-

' MaleC57BL16N mxce were puichased from Charles

"'?':.Rlvcr Japan Inc. (Kanagawa, Japan). All animals were

son and Jacobson, 1996). In general, children are more

susccpublc to dxoxm accumulauon- chxms :appear 10

,housca mdmduallym cages with a:I2 k light—dark cycle. -

. and 50 10%, rcspcchvely Mice (five weeks old) were

divided: randomly into three groups of 12 ammals each

The composition:of:

cult for humans to avoid cxposure to dioxins; si

Table ried C. :_p)renmdam (SUN-. CHLORELLA

 strain} powder (C. pyrenoidosa) of which the cell wall

are pervasive in the environment. Conscqucntly, n ordcr :

to prevent health disorders as o consequence of dioxin

“was_broke by DYNO-Mill processing (Mitsuda ct i,

was. provsded by Sun Chlorelia Corp {Kyoto,

: —eXposure m humans, dietary measures whu,h bothiinhi="

have been rcported (Boylan et al., 1978; Rozman et al.,”
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Table 1
Composition of the dicts
Component Diet group
Basal diet  Chlorellu dier  Spinach diet
@/100g) (g/100g) (g/100 g)
Casein 20 20 20
a-Corn starch 15 15 15
Sucrose 35 45 45
Corn oil 5 5 5
Mineral !mxtun: 3.5 35 15
Vitamin mixture’ H H i
pL-Methionine 0.3 .03 0.3
Cholinc Bitartrate 0.2 0.2 0.2
Chlorella powder - 10 -
Spinach powder - ~ 10
* AIN-76 mineral mixture {(American Institute of Nutrition,
1977).
b AIN-76 vitamin m:xturc (Amencan Tnstitute of Nutnnon
1977).

- “Japan). Dricd Spinach (Spinach oleracea L) powder
i Spindck) was -purchased from JA Otofuke Foods. Co.
- Tid. (Hokkaido, Japan). The experimental groups were

““fed a diet that contained 10 gf100 g of C.. pyrenvidosa,
SU9E 10:g/100 g of Spinach, for cither two- or six weeks.

The C. pyreiividosd and the Spirach were composed as
follows (2/100 g} moisture, 4.2 -and 4:1; -chlorophyll,
1.8 and 0.4; total dietary fiber, 9.8 and 6.5, protein
(V% 6.25), 66.9 and 27.2; lipid, 1.7 and 2.6; ash; 6.0
and 16.3, respectively. Each mouse was given a single
al:: dose “of 2.2 pg of purified - 1,2,3,4,7.8-hexa-
loredibenzo-p-dioxin- (HeCDD; Accn Standard Inc.,
ew Haven, CT, USA) dissolved in comn ol after-an
atization period, during whick mice from. the

the experimental dict for one week (Experimentalde-
‘shown in Fig. 1}. The mice were allowed fre¢-access
¢ experimental diets and water for six weeks. Body
weight and food consumption were recorded weekly. All

Tweek - J2"* week 3™ week [ 4% week§ - 5% week
S - ¥
: l-ec:s:ollccum ¥ Fcccscol!mim‘"
Liver collcetion® Liver collcction®

l Expcnmenlal design:- *The one»wcek acclimatization
“PThe mice were administered - 22pg-of 1,2,34,7.8-
orodibenzo-p-dioxin. (HyCDD). after a _one-week accli-
n period, during which they were fed eithie the basal
xperimental diet. “During -the: first- and: fifth: weeks,
ilative feces (produced over onic week) were collected from
¢ “One week and five weeks after administration of
H:CDD, livirs were coliécted from six mice within each group.

tée ‘tespective groups were fed either the basal: diet.

animal procedures were in accordance with the NIH
guidelines {Mational Research Council, 1985).

2.2. Analytical procedures

All feces excreted over one week were coliected from
the mice duriig the first'and fifth weeks after administra-
tion of HgCDD {results are shown:in-Fig. 1). The weight
of the feces excreted over both ‘periods was recorded.
Aftér one week or five weeks of the administration of
HCDD. the mice were killed by ether inhalation and
their livers removed and weighed:: Fhe:feces dnd livers

“were stoiéd at —20 °C until “use for analysis of dioxin:

and steroids:
2.3. Chemical analysis

Hexane; methanol, chloroform, dichloromethane, so-
dium sulfate and sodium chloride were purchased from
Kunto Chemical Co., Inc. (Tokyo. Japan). These re-
agents were of the dioxin analysis grade or: pesticide
grade. All other reagents were of the JIS special grade.
The silica“gel 60 (0.063-0.200 mm; ‘Merck & Co; Inc.,
Darmstadt, Germany) used for the multi-layer silica
gel column, and the alominum “oxide- 90- activity-basic
(0.063-0.200'mm, Merck & Co., Inc.} used for the alu-
mina column, were colunin: chromatography grade,

Fecal and kiver samples (0.5 g) from each mouse were
hiomogenized and quantitatively extracted with 16 il of
chloroform-methanol mixtore (2:1, vfv), after being
added to 10 ng of *C-labeled HoCDD standard solution
{Wellington. Laboratories, Guelph, ON, Canada) dis-
solved in-nonane as the internal standard. The individ-
ual extract of each sample was washed with 4ml of

5% NaCl solution. The chloroform layer was collected . .

by centrifugation’ at 1000 x g for 15 min: The concen--
trated chloroform extract was added to 8 mt-of I'M

KOH in methaiol, ‘and then the sample was Eydrolyzed

for 2-3 h.at room temperature. The alkaline hydroly-
sates of each:sample were shaken with 4 ml of hexane
and 8 ml of 5% NacCl solution. The liexane layer was
collected by “centrifugation’ at 1000xg for 15 min.

The aqueous layer was twice extracted with 2ml of
hexane. The hexane fayer was washed twice with 4 mi
of 5% NaCl solution. The hexane extract was concen-
trated to-2 mE by evaporation. This hexane extract was..
applicd to the multi-layer silica gel column (15mm
id % 300 mm); made from 2% (w/w) KOH-silica gel,

44% (wiw) H:80,—silica. pel, 22% (wiw) . HSOgsilica
gel, and 10% (wiw) AgNO;-silica gel, in that order, after

which the colimn was eluted with 120 ml of hexane, The
eluate was then:concentrated 1o 2 ml. The.concentrated
clnate was applied to’ the alumina column (10 mm
id x 300 mm), which was filted with .10 g of aluminum
oxide 90 {Merck & Co., Iac.), and ehited with 90 mi of
dichloromethane-hexane mixture {1:39, -v/v).-and: then
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with 120md of dichtoromethane—hexane mixture: (1:}
viv). H,CDD was contained in: this sceond: fraction.

The second fraction..was dried .and dissolved .in. 2044 = . =
of decane. The level:-of HeCDD: was: measiured- within::... ...

these samples. HsCDD was assayed by pas chromatog-

raphy/mass . spectrometry (HRGC/HRMS, . HP-6890; .-

Hewlett-Packard Com., Pale.Alto, CA, USA, ‘Auto-

spec-Ultima; Micromiss Ltd., Manchester, UK) with 4

capillary. column:(0.32 mm -idx60.m, SP-2331; SUPE-

LCO, Bellefonic, PA,; USA), and quantitation. was.
formed in the selected-ion monitoring (SIM) ‘mode.

Total: lipids-were. extracted from the i
mixtare | of - chioroform/methanol: {2:1;
ct akiy 1957) The. ncutral stcrol an each totz i
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. .feces was evaluated:by Pearson product-moment analy-
“sis.All statistical procedures were performed using SPSS

(SPSS: Inc;; Chicago, IL. -USA). The differences were
consxdcrcd s;gmﬁcam at P < 0.05.

3. Results

,3._ .'. ood mtake mouse growth, and femf weight

Thc rcsults are summanzed n Tdb!e 2. There wereno

"Vllg'mﬁcant differences in food intake or weight gain

ainong alkthe groups examined. The C. pyrenvidosa diet

bara.. et al, 1990) and analyzed by gés-hqmd_, L

chromatography .(GLC) using:a Shimadzu. GC-17A
(Kyoto, Japan) with a: DB-WAX capillary. c
(0:25mm idx30m; J & W Scientific, 'Folsom"' CA;

column

USA). Acidic sterols in:feces were: meastred by GLC,:

followmg the method:of Grundy et al (1965) -

2.4 Stan.sncaf analy.us :

Al ddld are prescnted as: mcans+standar
tions - (SD). . Statistical ..analysis:. waspel

ANOVA ‘When sugmﬁcancc was: cstabhshed; d:ﬁ"c;encs

carice using Tukcy 5 test. Corre!anon betWeen the eéxcre-

tion: of. ncutral sterols: and the cxcrctlon of H,,CDD n:

Txhle 2

H:CDD mgahon, comparcd to the basal diet.

232 Fecal excretion af H,CDD and lzpuiv

T.ible 3.shows the. amount of HCDD excreted in

- " feces during the first and fifth weeks after administration
_of HgCDD 1o mice. The amount of H¢CDD . excreted in

feces during the first week'in the basal diet group, the C.

: pyrenoidosa diet group, and the Spinach diet group, was
- 4.3%.39.6% and 23.0% of dose, respectively. In mice fed

the - 10% € pyrenoidosa: diet; fecal excretion. of HCDD
during -the.week: following :administration ‘was signifi-

cantly greater than that observed among - mice fed the

basal diet.: Mice fed the:10%: C.- pyrenoidesa. diet demon-

" strated 9.2-times: greater - fecal excretion. of HeCDD,

Food intake; weight ga:n and fecal welght o!‘ mice ﬁ:d'thc basal dict; the Cﬁlorclla diet, or the Spmach dzcl

Spinach diet.~.

- 1§ bOdy weight:(g)-
" Food:intake:(g/five weeks)
Weight gain (g/five wccks)
Fecal weight (gfone week)P o 7
Fecal weight (g/five wccks) i

113+oos”*‘
B W Y e g

t significantly increased the weightof -
ces produced:over- the first and:fifth wéeks following.

Valués within the same row and not. shzu'mg
* Values represent the mean £ SD of si

b * Fecal weight produced over one w:ck i lhc ﬁrst and ﬁﬁh woeks followmg H,;CDD adrmmstratmn :

Table: 3

Fecal excretion of: HGCDD in mice fcd thc basnl'

: L —*C‘hl&réllb'didl'r : Spinach diet
One week” (ng/recmfwcek) 872 62.6° S05.8% nzﬂ_gm
' 325475

ch Wecks (ngl feocs!w::ck}

l’!d!’f##),ar; significantly diffierent at P<0.05.

ks 'ﬁbéi-HBCDD'adminislralion.

Coprostancl (pmol/fecesiweek)
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Table 4
Bile aicids and neutral sterols excretion in mice fed the basal diet, the Chlorellu diet. or the Spinach diet during the fifih week™"
Dict group
Basal diet Chlorellu diet Spinach diet
DCA (pmolifecesiweek) 0.73 £0.21 107+ 0.35 1.20 & 0.37
LCA (pmol/fecesiweek) 041 £0.E0 0.81 2045 0401 (.21
Cholestérol (pmol/fecesfweek) 2711 + 9:60% 21102101577 12.95 + 3.92%%
43.03 + 15.59" 13847 + 89.92%** 330,16 £ 74.64%%

cothpared to the basal.diet group. Also, fecal excretion
of HgCDD during the first week. of the .C. pyrenoidosa
group was significantly gréater: (1.7-fold) than-that.of
the: Spimach- group. Furthermore, significantly ‘greater
‘cumnulative fecal excretiofi of He€CDD wis observed dur-
ing the fifth. week following H;CDD: administration in
the: 10%C: ‘pyrenaidosa geoup; compared to-the basal
iet. group::Mice fed the 10%. C. pyrenvidosa diet had
3.1 times greater excretionof H;CDD, compared to
the basal diet group. Mice fed -the 10% Spinach . diet
had 3.4 times greater fecal excretion-of HeCDD during
the fifth week, than the basal diet group.

The effect-of C. pyrenoidosa on fecal excretion of: bile
s and  neutral sterols ‘daring the fifth- week . post-
CDD administration” are- shown in~Table 4. -Fecal
cretion - of - deoxycholic acid- {DCA} and lithocholic
id (LCA) did not differ among the C. pyrencidosa diet
the basal diet groups. The excretion of coprostanol
mice: fed the 10%: Spinach - diet were significantly
ter than that excreted by mice on the basal.diet.

emonstrating lower levels -of neutral sterols. excretion
): The ‘correlation coefficient was 0. 646 with a sig-
aince:level of less than 1%.

Hepanc armmufarron af H;CDD

ve:weeks after H,CDI) administration to: mice,
one week, hepatic’ accumulation of HyCDD in

general, mice with greater neuttal sterols excretlon S
ccreted more HeCDD - in. their feces than those:. . -

Valtes within the same row and not sharing commeon superseript signs (# and ##).are significantly different at. P < 0,05
* Curnuliative bile acids and newtral sterols excretion over the fifth week following H¢CDD administration.
b Valucs rcpresent the mean £ SD of six mice per group DCA dcoxychol:c ac:d LCA luhochohc actd

50
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Ea a® y=0.0633x+ 12219

10+ = r=0.646
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Fig- 2- Com:latmn bctwccn the cumulative fecal cxcretion of
neutral -sicrols-and HCDD during the fifth week (The data
points represent the amount of neutrat sterols or 1,2,3,4,7,8-
hexachlorodibenzo-p-dioxin {HCDD) excreted in feces during
the fifth week: post-H,CDD administration” in each mouse.

Symbols: (.) Basal diet (n = 6); () Chivrélla diet (5= 6); (A)

Spimh dlet (n 6)

mice fcd,!hc C. pyrenoidosa: diet. was significantly less
than. .that -observed . in. mice fed the basal diet (by
45.6%}.- However,  a_significant " difference in hepatic
accumulation of HCIDD was not observed among mice
fed the Spinach diet, compared to those in the basal diet
group. Afier the fifth week, hepatic accumulation of
H,CDD was significantly lower in the C. pyrenoidosa
diet group,. compared to the basal diet group
(72.1% lower). In addition, significantly less hepatic

ccumulauon of HSCDD in mice fed the basal dict, the Chlorella dict, or the Spinucty diet

- Diet group ]

: = Basat diet Chlorella dict, Spinack diet | - ..

ck® (ngfliver) 1019.2 £ 118 9% 465.2+ 56.1* 813.7 103.8*?‘” o
(ngfliver) - 678.5 14517 189.5 + 40.3%* 5446+ 131.8%.

'alue's represent the mean + SD of six mice per group.
ceding period after the administration of HsCDD.

within the same row and not shanng comimon superscnpl signs (#, ## and ###) are significantly d:ﬁ'crcnt at P< 005,
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accumulation of HeCDD was observed in.the 10% C
prrengidosa diet group (65.2% less), than the 10% Spin-
ach diet group. after the ffth week.

‘4. Discussion

The main route-of human exposure by dioxins seems
to be through food. Moser and McLachlan (2001) have
estimated the: gastrointestina¥ absorption:of HsCDD in
humian-to be approximately 80% of intake. The gastro-
intestinal absorption of HgCDD. was estimated to be

05% . in: this -study, based on the fecal excrctlon of B

- HeCDD and dose in mice fed t_h_g_l_:e_l_s_ql-d
that the gastrointestinal absorption-of: dioxins i
high; ‘regardless ‘of the animal species beng studied:

Health-disorders as 2 result of dioxins ingéestion in hu-

mans may be prevented by inhibiting the absorption of .
dioxins via food from the digestive tract and by promot--:-

ing the fecal excretion of dioxins stored within the body,

thereby reducing the dioxins body burden_Tn this study, -
we evaluated the effect of C. pyrenoidosa on the climina-.
tion: of dioxin from the body by examining the fecal:

H. Takekoshi et al. | Chemosphere 39 (2003} 297-304

ins-accumulated within. the body were eliminated into
the intestinal tract by the biliary excretion or the intesti-

- nalwall- passage.-and then reabsorbed:from the intesti-

riaf. tract.: Thus, the amount of dioxins stored within
‘the body might be decreased by promoting fecal excre-
tion:of dioxins through inhibition of reabsorption from
the-intestinal tract; It seems reasonable 10 suppose that
the acceleratory effect of C. pyrencidosa and Spinack
on elimination of dioxin stored in the body is possible
o cvalua” - by examining the fecal excretion of

- HLDD over the fifth-weck following oral ingestion of
- HzCDD in mice. A significant increase in-fecal excretion

of HGCDD over onc. week-was observed in the fifth week

8 adiministration-in- mice:fed-the 10%
the-:10% Spingch- diet; compared 10
those fed:-the basal:-diet (3.1- and 3.4-fold: increases were
observed, respectively). This result:suggests:that: C.. pyr-
encidosa and Spinach. ‘inhibited the’ reabsorption of
H.CDD excreted into_the intestinal tract; thereby:pro-

_moting ‘the fecal excretion: of HygCDD stored within

the body. The mechanism by which C. pyrenoidosa has

inhibitory cflects: ‘on: absorption und  reabsorption of

i the intestinal tract has:not: been - clarified.

excretion and the hepatic ac:cumulduon of dmxm in mlce :

are se'vcral possuhle factors Morita et

adniinistered oral-dioxin: s

- Thecumulative excretion of: H;,CDD dunng thc wcck o
followmg HyCDD. : adntinistration _ was_ “significantly -

" contamcd Wlthm C‘?llorella oc!ls mlght havc an important

ro!c in mlubatmg absorpuon and reabsorption of dioxins

-greater(9:2-fold) in‘mice fed the 10% C: pyrenmdom diet.

than in those fed the basil diet:Also; the fecal: excretion
of H6CDD during:the first week of the €. pyrenoidosa

group. was s:gmﬁcantiy greater -(1.7-fold) ‘than: that. of P

the Spmac-h group. This result dcmonsl.rates that'

eno:dma has an. mhlbllory eﬂ'ect on. absorpuon of -

Chlorophyli and chlorophyllin,
:form:complexes with
y et 1l:::1980; Negishi etal.;
possible that.the: chloro-
ontained within C. pyr-
d:oxm congene:rs lhdt

H:CDD from -the digestive tract,’ thcrcby promoting -
HGCDD excretion mto fcces anbec etal. (1985) haveﬁ :

obscrvéd that -the: absorpnon of d:oxms OGS across
the microvilli of cpithelial cells “of ‘the small. intestine

“-by simple diffusion, and then ificorporation info chylo-="

microns in the presence of lipid from- food; after which:

they enter blood from the lymphatic system, travel 1o

Shino, 1964): It is not clear if chlorophy!l
s ~however;itis

feocs vnthdut accumulatmg in zhc

the liver via the portal vein, and are stored mradlposc tis-

sne orliver. Some of that which is stored

later. excreted with bile inte the intestinal “tract, “after ==

which it may be reabsorbed by ‘the miucosal cells of the congene
intestinal tract. With regard to reabsorption of dioxins, -~ emece in

waé"no'signiﬁcam differ-
" coprostanol; a- bacterial
olesterol in thc ‘intestine; between the

“Weber. et al. (1982) have.described a study in rats in_
“whiéh bile was removed by bile duct cannulation. The

et group and the basal diet group.

e found that a posmve coirelation between

anthors observed more rapid excretion of TCDD among..

cannulated rats than among: rats in 'whom bile was

utral: sterols and H.CDD excreted

‘allowed ‘to enter the - gastrointestinal Aract. -Morcover,

“Rozman et-al. (1982) reported that intestinal-wall pas-

H,CDD to mice. The méchamsm of biliary-and intesti-

nalexcretion: of: cholesterol, ‘and thereafter metabolisit

‘sape in the large intestine is a tmpor!ant -route of elimi-

of cholesterol into coprostanocl- by iatestinal microflora

nation. of hexachlorobenzene, @ lipophilic : chiemical,

niay bé involved in the fecal excretion of dioxins stored

from the body in rats. These findings suggest that qu- o

sund 1o be about 50%

~ following - administration of

in the body. It can be seen that the increase in the fecal
éxcretion of coprostanol became an iiidex of the activa-
tion of thie intestinal microflora {Arjmandi-et al., 1992).
Therefore, the potential function of C. p}renam'osa asa
prebiotic should be considered.
Most dioxins absorbed froni the intestinal tract accu-
“"mulate in liver and adipose tissue in humans and ani-
“ mals (Piper ¢t al., 1973; Gasicwicz et al.; 1983; Leung
et al., 1990): In this study, we measured hepatic accumu-
lation .of HgCDD:as an: index of dioxin accamulation
* within the body. Hepaticaccumulation of H¢CDD» after

significantly less among mice fed the 10% C. pyrenoidosa
diet than among mice fed the basal diet (by 27.9%), and
likewise than among mice fed the Spinach’ dict (by
- :34.8%). This result demonstrates that C. pyrenoidosa is
i effective in. preventing hepatic accumulation. of dioxins
~through -inhibition of absorption and reabsorption. of
dioxins within the digestive tract. In addition, we:calcu-
ated the ratio of the hepatic accumulation amount of
HCDD after the fifth”week for the total amount: of
H.CDD absorbed by the body. Resulis for mice: fed
the basal diet; the 10% C. pyrenoidosa diet, and - the
10% -Spindch. diet, were 32.2%; "14.3%, and- 32:1%,
respectively. Accordingly, C. pyrenoidosa might-acceler-
ate catabolism. of H¢CD'D within the liver, thercby pre-
venting accumulation of HgCDD in the liver. -

_In conclusion, our data suggest that daily intake of
C. pyrencidesa may be useful in promoting the excretion

0. define the enhancing mechanisne. of dioxins.excretion
by C. pyrénoidosa inchuding the promoﬂon of catabo-
1sm of dioxins in' the lwcr
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