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Abstract While it has been reported that the blood level of dioxins and polychlorinated biphenyls in
humans may be decreased by treatment with colestimide, the effects of the agent are still obscure.
To address this issue, we examined the effect of Cholebine, a cholesterol lowering agent containing
colestimide as an active ingredient, on the excretion of 2,3,4,7,8-pentachlorodibenzofuran (PenCDF) in
rats. In ashort term study, male Wistar rats (5 weeks-old) were given chows including 3% Cholebine
(PenCDF/Chol group) or control chows (PenCDF group) for 7 days after administration of **C-labeled
PenCDF (0.5 mg/kg body weight, p.o.). On day 1, the fecal excretion of PenCDF in the PenCDF/Chol
group was greater by 15% compared to that of the PenCDF group. Although some increases were
also observed during day 2 and day 7, Cholebine did not exhibit any marked effect on the fecal
excretion of PenCDF. The tissue concentrations of PenCDF at day 7 in the PenCDF/Chol group
showed a 20%~30% decrease compared with those of the PenCDF group, except that the level in the
brain was comparable between the two groups. The fecal excretion of PenCDF in a long term study
(Cholebine treatment for 28 days) demonstrated the same tendency as that of short term study.
However, in long term study, the Cholebine had no effect on the tissue concentration of PenCDF
except for brain. An increase in PenCDF excretion by Cholebine seems to be due to the binding of
Cholebine to bile acids as lipid carriers. This is because no binding of Cholebine to *C-PenCDF was
detected. These results suggest that Cholebine has little effect on the reabsorption of dioxin, whereas
it reduces substantially the first absorption of dioxin.
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[1C-U-ring]-PenCDF (purity : > 98%, 2.9
MBqg/mg) (%, BlyChem. Ltd. (Billingham, Eng-
land) £ WHEA L7z, Cornoil 1%, Bk FEHKAS
oW % #HH L7z, Cholebine &4 fill ki,
ZEY VT 7 RS (B =250
HREH) L5 sh7. ZoboREix, #
BRI L 7-MiED b 0% fHH L7
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PenCDF i %

HOHLOMEL - 20CIZRFF L 72 PenCDF
wi (1.0mg/mL 7& b i®f) %, cornoil IZ
0.5 mg PenCDF/3 mL cornoil & 7% X912z,
BERITATT P 2RELTOBLFERIML 72

S L

5340 Wistar AHEMEZ v & (uBhikaNatt)
= 1BE3EE LC 2820, 1AM L 72,
Cholebine 7 H4EHZ & % PenCDF HEilt g5
B (LUF, 9k L 524) Tid, PenCDF %#0.5
mg/kg body weight/3 mL corn oil ® H= T
BG5 L, ZoE#E” S, 18121 3% Cholebine
AR, RIS 2 2R RS 2 108
WfE L7z, B, mEleklcg 2B, £
nehosy bokEZIELZ. £/, 1HD
rhoBfELERY, TNENT v P 3IEGD
MEs LCRHIL 7z, B L 72381, —x® (Y
5g 7TV —4 =MW1 r AME L Tz
R EREHEHOELXBIN L7205, $RIL
ATV, fEgs e fEH LT =30 CIZERAF L7z, $REX
L7z, 9,000 x g, 2043, 4T TELL, E
BTNV F2—71CB L T30 CITRAF L.

Cholebine EHMIERUC X % PenCDF #Efti2E
R (LUT, BHIgEEREFCT) T3, PenCDF #%5-4%
OfiE MM 2 28 HFIZIER L CBig 2 1To72. FhR
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T — % —NTHERES S8, S&fErHwv
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30% MR ILkFEARE 0.4 mL Nz, BREZEAL
B BHETHBELIZOL, Y rFL—Tarh
7 7 )V Hionic-Fluor ™ (Perkin Elmer f1#) #%
10mL Nz, BEATICC 1 HEHE L THEROY ~
T e L7z, flgs & Mgt o 7vicownCiy, |
HLoob zo—gEE (BEIZow» ik
50~100 mg, M E#E1Z0.3mL) %354 7IViZ
AL 720 BE#RI2xF L i, Soluent-350 % 1
mL, I FiE121% Soluent-350 : 2-propanol =1 :
1 DR~ 1 mL Nz, 60 CT 24 Fef, hmL,
30%EEEL kK% 0.4 mL M2 T, MEIFE
L2 %A THELL T0o0b,
Hionic-Fluor ™% 10 mL Iz, 1 H#i&E (BEET)
L TR > 7 e Lz, WEficBIr 2
SRR EE O Ml E 1, Aloka #1:#2 Liquid Scintilla-
tion Counter LSC-5100 % Fi\»CTAT\y, 52 FER
35 E L THlEZIT- 72,
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PenCDF % & s cornoil (0.17mg/mL) % Fi#L
L, Y7 NVFa2—=7121 mLaRLZ &512,
#3172 Cholebine & A ¥ 0.2 g 24 > 7 )L
Fa =TIz, 24 R L 72, e
%, 2,000xg, 24, |RTELL, Z0OLiE
0.5 mL Z /XA 7)VIZ4-HLL 72, Hionic-Fluor ™
#10mL Nz 1 HEE L7205, KGR % il
EREM 3R & LCllE L7,

5. frEtuiE

BHEAMEL 2 5H O Tld Student's
t-test &, ZHEMOLETIE, Fischer's Protect
Least Significant Difference (PLSD) test & Hv>C

e

(104)

I 4%
117z,
& R
1. Cholebine ZZEiRLEE (C & % PenCDF HEift~
7%

Fig. 1~5 121Z Cholebine #fH 12 £ 2 4 D3
B AT L 72k 2 R 945, 45 IXI2 1% Cholebine
FWFEBR O R LI (A St V), BHIFEERT
DR B 730, FElidAR) 268 BT 5.

JEIAFEER Tk, PenCDF HUHULEEH: (PenCDF
#) L BFH#E (PenCDF + Cholebine) DAEZAL
ICHEE R IR SN L o7z (Fig 1A). —F

60
50{ (A)
40-
30
20
?D 10_ *
E 0 —@—PenCDF
% —O—PenCDF+Cholebine
-10 . . . . . . ;
=
< 01 2 3 4 5 6 7
'g Days after treatment
%. 250
8 (B)
200+
150
100+
—{1-Control
50 —e—PenCDF
—O—PenCDF+Cholebine
0o . ; ; ; ;
(o) 5 10 15 20 25

Days after treatment

Fig. 1 Effects of Cholebine on body weight gain in
Wistar rats treated with PenCDF. Cholebine was
given to rats for 7 days (A) and 28 days (B). The
values represent the mean = S.D. of 3 rats. The
initial body weights (mean = S.D.) of rats in
PenCDF- and PenCDF + Cholebine-treated
groups in (A) were 178 = 6 and 189 += 7 g,
respectively. The initial body weights (mean * S.
D.) of rats in Control-, PenCDF- and PenCDF +
Cholebine-treated groups in (B) were 100 = 4,
101 £ 2 and 102 = 2 g, respectively. Significant
difference in PenCDF-group from control : *, p <
0.05; ™, p < 0.01; ™, p < 0.001. Significant differ-
ence in PenCDF + Cholebine-group from con-
trol: T,p <005 T T T, p <0001
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Fig. 2 The effects of Cholebine on food intake in Wistar rats

after exposure to PenCDF. Cholebine was given to
rats for 7 days (A) and 28 days (B). Food amount
consumed by three rats which were housed in one
cage was measured. Each dot represents the food
weight divided by the summed body weight of three
rats.
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WCHEINT A E AR H 7z (Fig. 2A and 3A).

F D PenCDF O#Eilb& % #llE L7285 %, 1
HHIZBWT, A X PenCDF B2~
15% 0¥z~ L7 (Fig. 4A). 2 HHLREEIZD
WC b M AR IC PenCDF HEilt & O 2R S 1L
7205, FOVTNGEI]L HEHTOEIZEDT
D Th ol FMEIIBIT S PenCDF O3~
ORHEIE X, FFHETESGEDH 42.9% Th >
72D1Zxf L, PenCDF #:TIIAY 28.1% Tdh - 7-.
E 512, BEEHPIZBU) 5 PenCDF &= % HI%E L
7oAER A B { & COlE#R 12 B\ T Cholebine
BRI L 2 FBELIT 2RO b7z (Fig 5A).
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Fig. 3 The effects of Cholebine on fecal weight in Wistar
rats after exposure to PenCDF. Cholebine was given
to rats for 7 days (A) and 28 days (B). Weight of feces
by three rats which were housed in one cage was
measured. Each dot represents the fecal weight
divided by the summed body weight of three rats.

F, 12 HH F TICHEA#EL PenCDF #I2B W T
bEPTEDLPEERECPHES N R
>1%) (Fig. 1B). F7z, BffEL#ERIZBVT
b, EIEBROYE LR, B CEIME 2
R Hzh (Fig 2B and 3B), PenCDF B L O
Cholebine RALEEHEE (LIF, 2 ho—u#EERd
) & PenCDF MLEEEE D M 12 B 72 2213300 5
Nihoiz. #EphA® PenCDF O #EM& %l %
L7k, 1 HBEICBWT, fEHEETIE PenCDF
A~ 15% Ok o B @BigE S /e
(Fig. 4B). 2 H HLFE S BEMIZERDIED S
N722%, WHELRLOTIE o7, 28 HREIZBIF
% PenCDF O#&Hkit &1, PR TS 20/
64.4% CT&H > 72D 1Zxt L, PenCDF # TI1x#y
48 4% THh o 7. F72, WEEFIZB TS PenCDF
GaEAE LR, BEROLA IR LD,
xR BICEE L Z RO Lo 72
(Fig. 5B).
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Fig. 4 Effect of Cholebine on the excretion of PenCDF into
feces. Cholebine was given to rats for 7 days (A) and
28 days (B). Feces of three rats which were housed in
one cage were pooled, and its portion was subjected
to the measurement of radioactivity due to “C-
PenCDF. Values represent the mean * S.D. of 3
assays. Significant difference from each
PenCDF-treatment group, *, p <0.05; **, p < 0.01.
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Fig. 6 The binding of Cholebine to *C-PenCDF. MC-
PenCDF was incubated with powdered diets in the
absence and presence of Cholebine, and the radioac-
tivity recovered in the supernatant of the reaction
solution was measured. The values represent the
mean * S.D. of 3 assays. Significant difference from
the control: *, p <0.05; **, p <0.01.
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Effect of Cholebine on the tissue concentrations of
PenCDF. Cholebine was given to PenCDF-treated
rats for 7 days (A) and 28 days (B). The values
represent the mean = S.D. of 3 rats, except for the
brain (N = 2) in the PenCDF + Cholebine group. The
PenCDF concentration in each tissue of PenCDF
group was as follows : In (A), Liver, 513 = 057 ug/g
tissue; Spleen, 7.56 + 0.64 ng/g tissue ; Thymus, 8.35
+ 0.63 ng/g tissue ; Brain, 4.61 = 0.64 ng/g tissue ;
Adipose tissue, 0.34 = 0.07 ug/g tissue ; Serum, 0.39
+ 0.09 ng/mL. In (B), Liver, 148 = 0.23 ug/g tissue ;
Spleen, 3.73 + 0.39 ng/g tissue ; Thymus, 3.22 + 0.22
ng/g tissue ; Brain, 324 £ 0.31 ng/g tissue; Adipose
tissue, 14.21 = 1.94 ng/g tissue ; Serum, 0.19 = 0.01
ng/mL. Significant difference from each
PenCDF-treatment group, *, p <0.05;*, p <0.01.
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