AR @R ICBE§ 5 W%

£

2

LT

WiEEa & bilirubin OIFERIICEE T 5 ST

MR EFERE—ARHE
(FFE  RBFRHAR 158 /MRZRATHIR)

S

#qoX

(FRFn534 1 A308 %2/)

#®

bilirubin OIS & h DRINOTEEM TV T,
18834 Baddi iz k- CHEHl s h, ¥ 51z Naunyn &
Minkowski (18854F ) 13X 34172 bilirubin AT
9 bilirubin %> 3&EF ATz, 72 Wertheimer

(18964E), Wilbur & Addis (1914F) 6tk T
b bilirubin HBEL HRININ B ZEHTRRIN
T3, 1952EHEO/HH 134 2 DEERITY v
DB 2 &% U, BIHEER bilirubin ASFEEEEY biliru-
bin X HhIBN INPLF T & 2EDTz. Lester 57
i3 “C-bilirubin 2N BEA 5> 2 HT 2 EEDOERH
ZRICEAL, BB bilirubin i LT, ¥ C-bi-
lirubin %28 U 2% I8 H FhicHEtlt S hisoa
&%) bilirubin ZEERICERLUIEEIZBHPIT,
WEHIh AT EnnEBLE L. HHELY §
*H-bilirubin 27 » FBERICAFK L, BHH~D
Pttt 2 QI L, T8, FHRN, KRBHOIEI
TNDET T2 & 2T 5. F *H-biliru-
bin B R HE & n1#8E 8 *H-bilirubin
% ester B bilirubin ICEREH L) 7 MBEIC
BT 5 L+ BEN, THXE, KBBE §i13T%
USBIR & h 545, MERICHEL TR TEET
HBHELTVWA. BHER bilirubin (Xf9#EEEY biliru-
bin iIKHE L T EbHTRN S WHEROR
ER3—BU TS, —HEER bilirubin X alkali
IEAEES bilirubin glucuronide™ % alkali %
5€7Z bilirubin sulfate®” % bilirubin phosphate®®
Bdh, BxOEER bilirubin BN L b DR
INDERITONTIZbd - TVWiEW. XEHER bili-
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rubin RIS INIETIOMTHERL Hh RN s h
b BENTERORICZ->1ZObIRBRRSNS
WITOWTIE, B TAE S Y Arias 5, Okol-
icsany 5 Acocella 5™ B %! bilirubin D %
FTCHMM EANB EEZZLTVBH, BEEER bilirubin
PRI X 3 O RGHERY bilirubin ~Ex#R 9 % ATRE
HEBELALV. Th6DHIKAVWTHBERD
alkali % ZEUT alkali KEE/LEER biliru-
bin MY & *H-bilirubin sulfate 2V TZ DB
FYX ORI EHRE L. F1- *H-bilirubin & #
ITDoWT b HREt L 1z,

1 =8eY

bilirubin ¥ &8 FE TH % glucuronyl trans-
ferase MHERMNTREE, TIZIRET LT3 hete-
rozygous Gunn rat"' o8 Wistar 25 v b 2{FH
Uz, 5 v bEOWTH b IKE300~350g DALRAGEN:
Ths. BEEBLUARIC—ESILEERLL.

0 E=BMBELESTICHEE

1. *H-bilirubin

BA7Z74Y b—THE L b Wilzbach IE® itk b
eSS 3Ntz 1 mCi/4. 2mg @D *H-bilirubin (1.77 X 10°
dpm/mg) ZEEAULERA L.
2. bilirubin sulfate D&HEE

bilirubin sulfate i Watson'® O /HEEICEL TS
L1z, T/ % *H-bilirubin 4. 2mg iCkE5 bili-
rubin (B—{%8) 50 mg ZMAFRL, 2010 mg
% chloroform100m! {Z/8fR L, T hiCi/KEFES,
WEEE (201 1, V/V) BK20 ml 2 A T+ IR
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&L, BROSHRBERERLIIZSIE, Kekied
AebiICHHL, COMHKREHRET =9 4T
RIFNEEAT U, %5 [ RBI LIZERE 2T AP 5> IC metha-
nol it LIMBIL C @2 MEZE L THEL I
BaPHALE Ul 468 *H-bilirubin sulfate Ok
HradiEsE X1, 20 X10'dpm/mg Tdh - 12,
3. A M ORREREUR

ERYBER I I-EREMY % ether BT ICH
WIEARS L THBE L, #IBEIC polyethylene tube
No.10 (IGARASI Ef{ L% KK#) 2fA LA BRE
55 2VEBILT.. ZO tube > HIBHRHEOREFT
b5 T ERIEREMD, ether BEELL hEBEL T
WAL ERREDIZDO LR BERIRL 1. JEAREUS
ke ZBERMICEAR2, 4, 6, 8, 24FH
ESEFR L. XRERE, NREAICERORK
SiEEHTE=—V7 - FTEEL, 24HOR%
BEAESR IR VB - 2. L OEREMITIZKD A%
Bzl
4. *H-bilirubin sulfate ¥ *H-bilirubin D&
ik

Sy MEEOWMMERIZNE HITFM 5 cmdD
Az, EIEERHEERCZNL HOMS cm DAL,
HEBERTRFZNL DIIFAIS cmDBfiZ Z0
Zh$E% L, (isolated) duodenal segmet ([EHEE)
+—$8B%, (isolated) small intestinal segment

(FEEE) /MRS, (isolated) large intestinal seg-
ment (BREE) KBEE Uis. SREHLICHAEBER
0.5 ml §"DHEHEBECHEA L. AREEIE *H-bili-
rubin sulfate {& pool rat bile ICIER L1126 D (8
cholesterol 102. 4 mg/dl, bile acid 3.11 mg/d],
bilirubin 6.90 mg/dl, pH6.8), F 1 I3EEHNRE
KiciE#E L1z 6 @ (bilirubin 9, 50 mg/dl, pHS6.8)
%R\ 1z, *H-bilirubin 20,1 N-NaOH 1 ml iz75f2
# pool rat bile 10ml%ZHN A, & 5120.1N-HCI
ImlznAAmFILIz & D (cholesterol 85.9 mg/dl,
bile acid 2.54 mg/dl, bilirubin 7. 20 mg/dl, pH
6.8) BEERLIL.
5. bilirubin sulfate OFEHRER

A% L1z bilirubin sulfate DR 2R ¢ 5 1=
%, Ehrlich K diazo 25, Ehrlich i aldehyde
R i, Schlesinger G X Gmelin K% 17- 12.
6. charcoal column |ZIEDRZE D BEHEMRE

EERIE (FIl{bs) & celite 545 (FriLfk32)
211, WWIiZigH, ethanol 95%, 75%, 50%,
25%, KOIFCEE(LLTERZLlem, X3 cm O

column Ve U T:. AMRAKRUEAREO ~465
ot Zzh 0.2, 0.4, 0.8, 1.6 ml % column
KHTF S HEBIOWKE DS column 5 HELIID S,
3H-bilirubin sulfate & ¢*fEH Tix column @ 3 £%
AD K%, X *H-bilirubin i column D 3 FEED
0.1 N-NaOH 2K T IR EOKR TR 2A1&E I Z D
% %120, LN-HC TrRfn# B &t 2fE L.
7. paper chromatography

1) &l

*H-bilirubin sulfate F1zi% *H-bilirubin &
0 —4 B3 % CITEREL U 2Bt %2, B0E TI3AETT10
ml 20,1 N-NaOH 15 ml % tn 2 {8 F 3053 HEL
7714, Weber 5® DL b bilirubin sulfate %
6 N-HCl 3 (pH2.0LLF) & L T chloro-
form 100, 150, 150 ml ¢ 3 [Al#fiH % L, chloroform
BeilE L R R REEE L s 0L, BEDE
MR BFIRREE 7 L e = ¥ & THEFFH methanol i,
B REEEE U - Bai B3R V&K *H-bilirubin
sulfate 2%} & L1z
2) EEME L BHK

BEEHE U THERE No. 502ER L. BRERK
X n-butanol: ethanol: 7k (4 :1:2,V/V %2{#
AUt
3) BM .

EsEHE Eizz8$} % methanol iZpEME L, M10.3 cm
UUPI®D band & LT, 48K *H-bilirubin sulfate &
1.22X10*cpm/25 ul, *H-bilirubin sulfate & H&
B DB 39561 cpm/25 41, *H-bilirubin &7
H O BFEL 54 X 10 cpm/25 pl, 287 UE1RE,
IheFESE ULTERT (15T ~20C) BHRT—&
T ERHECE Y BEEU. EERTERSH16 cmitE
UtREZ2HIEL THagBR I,

8. HHIEHORIE

scintillator (X PP04. 0 g, POPOPO. 1 g%toluene
750 ml, ethanol 250 mlICP7EME LYERR L 12, B
scintillator 14 ml {26 A #0. 2 ml 2404 Beck-
man #:§ LS-100 C scintillation counter G5 43}
FfE L 1.

1) fBH & R BAHERRIE

RRFHICERER L 12 fEH B DB D0. 2 ml 2, LRI
BEAEARIC R S HERER L 12 & D %+ 8454 5 ml
DKRTHIHL, Z200.2ml 2HERLE L1z
2) BBORFRHAEEORE

ERBOBREFHHERLOR EIZ, Wistar BT v
F—BE3 L2 AV, AR *H-bilirubin sulfate



HEEPAS R bilirubin DBYERIVIZEE T 5 1T

4,88 X10°dpm/0. 5 ml ¥ 7z *H-bilirubin7. 32 X10°
dpm/0. 5 ml Z/NBIC A R4 X COIRH & IR
P BRI, EREMEERL, FTH, EE, B
B UER/NEBL2EHLTT b 2R UEBNAE
KCIMEICHBIR L, £0D0.2ml # scintillator 14ml
KA RE L.
3) paper chromatogram O HitétiE kD RIE
paper chromatogram DF ML h F0.5cmb 5 b
BHNlem BOHE LTHHHL, 2hZh% met-
hanol 1 mliziEH# % 0.2 ml % scintillator 14
mliZRABIRE L 1.

I REMME

1. &K% *H-bilirubin sulfate DEMER
*H-bilirubin sulfate {X Gmelin UGG, B

diazo Bk, Ebrlich K aldehyde SUGEE ¥ &

¢ Schlesinger K izt CHEBRY bilirubin O#
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Fig. 1 Radioactivity in the effluent of
commercial $H- bilirubin(TB) and
synthetic®H-bilirubin sulfate(TB-
S) on charcoal column
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volume of test material

B ALl TH B *H-bilirubin sulfate(22, 743dpm/
0. 1ml, bilirubin 9. 50 mg/dl), *H-bilirubin(123, 566

ReE—FH UK. dpm/0. 1 ml, bilirubin 7. 20 mg/dl) K2 Zh Zh
2. E#HEE *H-bilirubin sulfate &z ¢* *H-bili- charcoal column ZEDBD 3HEIL>VTZhZ
rubin OEMRIEFERETEYE 0.2, 0.4, 0.8, 1.6 ml¥H>ERFL, ZOMFK
Table 1 Bile volume collected after loading of *H-bilirubin sulfate (TBS)or *H-bilirubin(TB) into

the isolated intestinal segments of heterozygous Gunn rats (G) or Wistar strain rats (W)

duodenal

small intestinal

large intestinal

G (A)| G (B)

W (A)

W (C)

G (A)

G (B) | A (A

w (C)

G (A |G (B)

W (A)

W (C)

|
lhrs
0-2

1.5+0.4| 1.740.3

1.310.6

1.5+£0.1

2.11+0.5

2.010.4|1.4£0.5

2.110.8

1.940.4|1.81+0.2

1.2+0.4

1.610.1

0-4 |2.8+0.8) 3.420.2

2.7+1.1

3.3%0.4

4.11£0.7

3.9+0.3]/3.3+1.5

4.210.8

3.7+1.0/3.210.4

3.3+0.9

3.3+£0.4

0-6 [4.0%1.1]| 4.8+0.2

4.1+1.7

4,9+0.5

6.3+1.1

5.61+0.3]4.710.8

5.9+1.3

5.5+1.4|4.7+0.5

5.1+1.2

4.710.5

0-8 [5.7+1.1) 6.1+0.3

5.1+2.1

6.21+0.6

8.21+1.3

7.0+0.6|6.0+1.2

7.7+1.6

7.1£1.6/6.1%0.7

6.6+1.4

6.31+0.4

10.9+2.7/10.1£1.5

0-24

8.1+3.3

12.5+1.0

16.3+3.8

11.1%+2.9

12.4%2.1

17.41+3.4

15.7+3.2[13.8+1.8

15.3+1,7(12.7+2.0)

A: TBS dissolved in pool rat bile
B: TBS dissolved in saline

C: TB dissolved in pool rat bile
expressed in mean value (m!) £ SD 5 male rats,
350-400g by weight used for each experiment

Table 2 Recovery of radioactivity in the bile and urine collected after loading of *H-bilirubin
sulfate (TBS) into the isolated intestinal segments of heterozygous Gunn rats

hre 0-2 0-4 0-6 0-8 0-24 A Y
segment

duodenal A 0.54 0.91 1.28 1.58 3.05 0.56

B 0.55 0.88 1.25 1.56 2.90 0.62
small A 0.67 1.32 1.57 1.89 4.56 0.81
intestinal B 0.66 1.23 1.56 1,82 4.16 0.79
large A 0.59 1.10 1.49 1.83 4.23 0.67
intestinal B 0.54 1.11 1.48 1,80 3.58 0.89

A: TBS dissolved in pool rat bile
B: TBS dissolved in saline
expressed in mean value (%) 5 male rats,
350-400g by weight used for each experiment
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Fig. 2 Recovery of radioactivity in the
bile collected after loading of
$H-bilirubin sulfate (TBS) into
the isolated intestinal segments

|

of heterozygous Gunn rats

o
5 segment
4 duodenal
o small intestinal
1" large intestinal

i

A B A B A B A B
0—2 0— 4 0—6 0—24hrs|
A : TBS dissolved in nool rat bile

B : TBS dissolved in saline

expressed in mean value(%):50
5 male rats, 350-400g by weight used for each experiment

L e

1he 14y
A B

N & X

4.5, 5.0, 6.5ml, 248%f] TX1513. 0 ml DREHHEM#
Bh-T.
4. *H-bilirubin sulfate, *H-bilirubin 5% & 7§
#REH R OF R OSSR M O Bl 3
1) Gunn rat OBE~ *H-bilirubin sulfate &7F
HOIEH & RO HaHEE B R

Gunn rat OBEE N IC *H-bilirubin sulfate %
pool rat bile AR ULAMUIE L, SENAE
KIC TSR U BT U - B O RBS AR B, [RABSE
POt R LIGE TR LD, R2THA.
pool rat bile CIEM U I-ERBRIBTCIX, +=48
B3R, MEER, KEEIRICE R 2457 ED I AP
SHEMHE SRI3F193.05%, 4.56%, 4.23% T, IR
Rkt 3K, 0.56%, 0.81%, 0.67%TH-12. &
BMAEKICIAR U iz ARARIE TR 242D B
i~ Rz, zhe#h¥ig2.90%, 4.16%,

Table 3 Recovery of radioactivity in the bile and urine collected after loading of *H-bilirubin sul-
fate (TBS)and *H-bilirubin (TB) into the isolated intestinal segments of Wistar strain rats

brs 0-2 0-4 0-6 0-8 0-24 urine/
segment 24 hrs
duodenal A 0.49 0.84 1.18 1.55 2.58 0. 40
B 1.62** 2,77** 3.56%* 4, 12%* 8.55%* 1.39*
small A 0.64 1,18 1.49 1.83 4. 41 0.96
intestinal B 1.34** 2.38** 3. 18%* 3.99*%* 7.35%* 0. 86
large A 0.58 1,11 1.44 1.74 4.33 0.73
intestinal B 0.61 1,20 1.55 1.92 3.77 0. 56

A: TBS dissolved in pool rat bile #*+ p<0, 005

B: TB dissolved in pool rat bile

* p<0.05

expressed in mean value (%)
5 male rats, 350-400g by weight used for each experiment

PR SHE R OA FRICHT 2 BAHERED 10033
1iRTELT0.2,0.4, 0.8 mlARFT *H-bi-
lirubin sulfate Ti%2.9+£0.11(SD) %, 2.5+0.14
%, 3.1£0.05%, ¥1t52.8%, *H-bilirubin Ti32.7
10.18(SD) %, 2.6+0.06%, 2.910.18%, ¥y
2.1%2 % b hiliZicidZid b -1, CORTHK
& Gmelin )i, Ehrlich [, diazo G 3tic e ¢,
»>-> pentdyopent &' b M TH 72, X1.6ml
BTk, MEFL Y Gmelin FUSEMH, diazo KIiG
BHED bilirubin L Z A b 2 HEBYE 2 MER
HIC.

3. 59 BB~ *H-bilirubin sulfate, *H-bili-
rubin BFHEOEH B

£ LIRULEBERM~DARNK2, 4, 6,

8OOt EDOEHIZIZh 2h1.7,3.4,

3.58% T, RAPEit$x0.62%, 0.79%, 0.89% T
btz f8rt, AENAEKBRARRNBEORE
NHt R e ZzhZh i 3 L BEOZR kb -1,
0~2, 0~4, 0~6, 0~8, 0245 DHE
WERPHELIONH2 ThHAS.

2) Wistar 25 » DB *H-bilirubin sul-
fate Bz¢* *H-bilirubin % pool rat bile IZAREL
T R R BRI, IR 3 his
BANTEME OB 2 LIGE TR LI DMK 3 TH 3.
*H-bilirubin sulfate BHE CI3-+=$2B5E, /N
B, KIBERIC &R 2405 R 2 D B Fp il g S i it
i3 V152.58%, 4.41%, 4.33% ChH 1. Rk
it % 130.40%, 0.96%, 0.73% Td - 1z. *H-bili-
rubin & 8 TIX2MNIEDO BT R EEIERIZ, 2h
Zh8.55%, 7.35%, 3.77%, IRepHFMsRi1.39%,
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Fig. 3 Recovery of radioactivity in the
bile collected after loading of s
-bilirubin sulfate (TBS) and #-
bilirubin (TB) into the isolated
intestinal segments of Wistar s-

train rats
%
10 A:egment
osmall'nhst'nall
= large intestinal
5
b i * *
A [ }
A [be KT .l.}H +}H t
0“‘B'BABABAB
[ 0o—2 | o0o—4f0o—6 | 0—8 | 0-24hrs

A : TBS dissolved in gool rat bile
B : TB dissclved fn pool rat bile
expressed in mean value{%)=S|

5 male rats, 350-400g by wei

0
ght used for each experiment

Fig. 4 Recovery of radioactivity in
the bile collected after loading
of H-bilirubin sulfate(TBS) into
the isolated intestinal segments

of heterozygous Gunn rats and

Wistar strain rats (W)

e

5 segment

a duodenal
o small intestinal
a large intestinal

2 i i i

AL
G W G W G W G W

0—2 0— 4| 0—6 0—8

0-24hrs

T8S dissolved in pool rat bile
expressed in mean value(%):SD

5 male rats, 350-4009 by weight used for each experiment

0.86%, 0.56 % Th- 1. BEEEHHEIES, *H-bi-
lirubin sulfate & °*H-bilirubin &#EED AEH A
HES O ETHEBT 5 &, *H-bilirubin AT
i, *H-bilirubin sulfate &fict L, +=EEL,
INESFADEFDIEICERICE { BHicHft s h
(4450855 T n =9, t=8.42, P<0.001; /M
‘n=9, t=4.04, P<0.005), KIBHB~OEHT
YEEER T h 12, X *H-bilirubin BHET, +
—EBRADAKE & /NER DA CIIERE
278, KESH~OEmEICHLARIC L <t
dhicttantz. 0~2, 0~4, 0~6, 08,
0 ~ 24 DOHFHE L2 RLUTI:DOMVR I TH 5.
3) Gunn rat, Wistar %7 v FBEEN~ *H-bili-
rubin sulfate £ 5% DIE R R AR TE B
%

Gunn rat Etzid Wistar &7 v b DBERIK *H-
bilirubin sulfate % pool rat bile IZARRL 12508
P EFROBEIEMIEH A, RAPBEHEE O R %
#F2¢& 3TRLIC.

Gunn rat O-+HEISEE, /NBE8, KEERICERHHR
240 R D BE i Fh O T M it 313593, 05 %,
4.56%, 4.23% T d - 12. R e ¥ 1X0.56%,
0.81%, 0.67% T & - 1. Wistar 1J » b Tid24
BRSO IR FRPEH SR132.58 %, 4.41%, 4.33%,
RebHEEME 2RI, 0.40%, 0.96%, 0.73% ThH 1.
Gunn rat, Wistar &5 - b QOREH ARBSHEROHE
WEITEICEEDER STz, 0~2, 0~
4, 0~6, 0~8, 0 —24BFMOHMEZRLIZ
DOHH4L TH 5.

5. 3o k%%~ *H-bilirubin sulfate, *H-bili-
rubin €% 2466R TORBHSIEGE (BEX)

AP, BREL, BRERCARDNEBICERARR24
HEOBREHEE 2 ARRICH T AERFERELT
F4ITRLI.

6. °H-bilirubin sulfate, *H-bilirubin & & ®

Table 4 Distribution of recovered radioactivity in the bile and urine for 24 hrs. and remained
radioactivity in the several organs after loading of 'H-bilirubin sulfate (TBS)and *H-
bilirubin (TB) into the isolated small intestinal segment of Wistar strain rats.’

Distribution of recovered radioactivity

recovery intestinal
segment liver kidney spleen bile urine
TBS 84. 20 94, 02 1.13 1.49 0.17 3. 46 0. 86
TB 81,32 87.49 2.45 1.80 0.19 7.16 0.91

expressed in mean value (%)
3 male rats, 350-400g by weight used for each experiment
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Fig. 5 Radioactivity in the effluent of
rat bile collected after loading
of H* bilirubin (TB) and He-bilir-
ubin sulfate (TBS) on charcoal
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Fig. 6 Radiopaperchromatogram of the
bile pigments extracted from the
bile collected after loading of
- bilirubin sulfate (TBS) and *H-

bilirubin (TB)
@ synthetic TBS
le.o A loading of TBS
® Toading of TB
—{ 0.35
L"" 0.26
0.12
p ===
origin
0 1000 2000 30°°cpm
B Fh D B IR FE IR U TE

*H-bilirubin sulfate 23 » + 3TLOBERNICH
Fi% 0 ~ 4 BfigcAbhiz 7 — B (1. 81X10*
dpm/ml, bilirubin 2.45mg/dl) HAVIXRABEICL
T3PEDF » hiC *H-bilirubin B HH D 7 — VHE
# (5.19X10*dpm/ml, bilirubin 4. 15 mg/dl) %2 %
n#h charcoal column 0.2, 0.4, 0.8, 1.6 ml
TORML, ZOWFRPOEMBSEREICNT S
HE EHE D 1003 L 2K 1z (K5). *H-bilirubin
sulfate 0.2, 0.4, 0.8ml&#H¢1.9£0.08(SD) %,
2.2+0.08%, 2.110.08%, ¥#52.1%, *H-biliru-
bin &% T, 2.1£0.52(SD))%,2.0+0.30%, 2.6

+0.79%, ¥#52.2%3» 6, TOFFKRIE, Gm-
elin & i3, Ehrlich [ diazo ZJi5, Ehrlich [ alde-
hyde &, Schlesinger SZJt, pentdyopent'™ i
F~TERYTh-12. 1.6 ml B TIRFE FIRIC Gme-
lin KB, Ehrlich K diazo RISEHE®D biliru-
bin L EZ A bR 3 HEYEEEDI. YLL Y bili-

"rubin > HWEREL I EEALN A HIZ3 BUTT

Hol.
7. *H-bilirubin sulfate, *H-bilirubin € /& D
§B#3%® radiopaper chromatogram (EJ6 )
&% *H-bilirubin sulfate @ paper chromatog-
ram Gid RE{E0. 12 £.0. 26 D53 B IS ERED peak
1. *H-bilirubin sulfate 7D alkali &
U 2R A 12 BB AR bilirubin § [@#Ei20.12, 0.26
O REEIC—B L THSHEMD peak 2FB¥1z. *H-
bilirubin A #E#M 8 A bilirubin Ti& RE{#O. 26,
0. 35\ ST IEHE D peak 2Tz, BIE OBRETERE
DL AN HI3 1592, 4% T RI{#0. 12, 0.26/C peak
2ED I BOHRSTEEOFNIL82.5, 86.8, 81.5%¥
583.5% Th - 1z. BBEDLMIEITT88.9% T
RE{#0. 26, 0.35iC peak %W I HOBEEHEOH
1379.2, 88.5, 83.5%Yi983. 7% Th~1-. XNHBE
@ *H-bilirubin BHEDIBH % alkali FILE 2 L
12Ok 2 BRI T 5 & TR OKRTT MBRRI
L &F b, RE(EOD. 26, 0.35iC peak ¢ LTEDHLN
Ttz

BEEEEE

RESEEBEICAHE D 5 5 MK EER bilirubin
BESL b RN AN EER bilirubin ¢ ZA SN
Tz, U LU bilirubin O % L b ORILICDWL
TIIBEREH) AriasV ZEDWMENSDH 545, BHO
5 bilirubin 2 ABEMT 2 & O TEBN R
%A LTI, PRHE DS, 20 CHEHER
bilirubin DEBFE X h DRI %25 % BT *H-bili-
rubin %2{FF U bilirubin sulfate 2Rk L, BE
& b ORIIT2WT, (DBEBMIC L 3 RIXDE,
(2) bilirubin OB & b DIRINOFAE (EHER bili-
rubin D> % bilirubin 4>), (3)§E A ~DOHEt
e zoHRITOWTRET L.

¥ PEBICE W TAMERRIDS Wilzbach gric & b
&4 iz *H-bilirubin & b, ERICBWTKE
1F L LDOBBOTEMDH B. %2 T T charcoal
column {2 X b bilirubin & i35 L 72 *H O HE
HERELIBEED 3 BUTCERALS> A L%
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RE U 21z, BEER2ARRRPICED L
N BETEERBEH 5 VI ERICS VT HEEEL
tEZLN, BT H & AkFREORIKERSE ST
Lhid, BE L b ORI R A B B S 2
S enh, HEEAZHELICULALWNI
», [ Sh i BEEEO S 2RIENR L
ui.

FEHER bilirubin & 2 VIEHEE diazo IG2RT
bilirubin sulfate % ICEAR L, 24652 EH
mAOH RS 25 &, 15BN, PNER, KiE
G R bilirubin 13REERY bilirubin iKUK
IRz N ET ARERD" Y " ie—BU Tz,
SERE S * i3 *H-bilirubin % B & ic A B AEH HICHE
#t s hi-fa4#E *H-bilirubin & b ester & biliru-
bin 2B EREBY L1cd B, 5 v MEEICAR U 18K
RS20 JEH Fh~OHE % A T\ 5 b5+ 1558, ZiE
AR EBITITEL{4.1%,4.0%,3.9%L LT
3. ZEZ DMK T *H-bilirubin sulfate THHD
fric X 2 EBZER RV, M, KBEK, +=15
BXRolEick { R s hs@EABALGhIZ. X,
SH-bilirubin AR TIX, +=EET, MEE, KB
WOMEIC X BN ¥ h, +=1EE5W, NMEREART
i3, EHER bilirubin T & % bilirubin sulfate &
i hEEREIRIAER AN, REREHTIE

FEI -T2 BEHY IZRER bilirubin D
BIHIVEHRAL IC>WT+ 28818, —BEBB L omE
Bl hRININABL VIZIZEAETRRINZNE
BELIZDR—BLTVAE.

E R bilirubin (3ZRGEER bilirubin B LT
ShHTHE I WS, ToBEERGgahcE
TORTEEEL Y RN a5 », BENCERER
>z DBIREINSh 3 hiconT, BH" A
X DERT, NMNERME, BR, By —-¥5ED
BERNEHEZZhZHhBEETRBENEER bili-
rubin D ELRITREVAZNT L 28BEL, BE
P bilirubin A3 3 h % BEICE R bilirubin A3
fEi#EEY bilirubin (BT 2 BEZFEHL AL
to. HEELY S, 5o FOBEREYICL AEHHH
a4 % bilirubin OREERY bilirubin ~NDIRHL % &
HUY, Z0EHRIZSKETLES%ICTET, %
BB ARAEYD F-glucuronidase [EY: & IXEHED
HEM 2D LT, —FF Arias 5™ i3 homo-
zygous Gunn rat i2-2\VTEE “C-bilirubin %
BEAIAN, ZORIN %K UIERD SRATR
bilirubin 25 % @ ¥ & DR TR I N 5 D72 5 1FH

#ER “C-bilirubin & UTIRENICES 20T T
»BH, EHTIEREFER “C-bilirubin HMFHIC
AT L HHEER bilirubin 13ZD L EORTIX
RIRShiz @ EEx . —) Okolicsany 5™
2 Acocella 5™ |XEAZEM FEMFIC bilirubin glu-
curonide HFFD lysosomal B-glucuronidase THi
Y38 % 23 C B bilirubin & 72 b AR ICHHRY
BEHELTVS. Acocella 5 DR 5 EHER
bilirubin B E» 5 2D L FTOR TR SN, &K
KCHEELST3 C & § B b, EHEE bilirubin
DRI & 2T EER bilirubin NERRT A0 E
5D E BB G2V, bilirubin glucuronide &
ik & { B-glucuronidase iz & - THEBERIIC
723D T4 [ B-glucuronidase DB 2 Z T2
BB R bilirubin T# 4 bilirubin sulfate % {§
L1255 bilirubin sulfate § sulfatase®™ ASAEGR M
RPDOZLHEBILHAC E L DKBUTHEED
bilirubin & UL TRIR 3N 2AIREHEMSHS. 2L T
RE7 A ic R & Au7z bilirubin A3 bilirubin sulfate
TH 2 hEDVIE & 725 »3, *H-bilirubin sulfate
PIREA~A TR AicHEf ShIzfEH &SRO paper
chromatography iz X 23 ¢, BEARIIOZRE
3H-bilirubin sulfate ® Rf{E0.12, 0.26ic—FH L
T, alkali CHILE U7 BB bilirubin DY
HHEMD peak BRAD Hhiz. T DEHEXIZ biliru-
bin ASEERE X NIIBEITIIAE S S bilirubin glu-
curonide &72 % &EX b, 72 bilirubin sulfate
OO AT OFF RN RIEOEVSE D
LM B%CHb bilirubin sulfate XZDF FTORHY
CHitt ¥ 3 2 & %55 KL Tz, bilirubin sulf-
ate i% alkali ICEEZEER bilirubin T, L2 b,
Isselbacher & McCarthy” (32 D¥)E S B-glucu-
ronidase L& - TMKDHE IN/S D T, glucuron
BEBATHWINZ L 2R, HEBLEY X5 b
PHAGVE®BIRE b *H-bilirubin sulfate Z2&HL,
ZzhsiEH A IcHEf S B B, glucuron EAE X
BRAMEOENEZIRZVTZOEIDOE TH
ansLgsrme—HU LBEMCERINI
bilirubin sulfate #SKSR®D bilirubin sulfate & ff
—¥Cd B »ILOWVTid, paper chromatograph
B AR 1k X b A—IR2RTC L
ShE-EEBELTINWEBDONhS., UEXHBE
ICAE I N1z bilirubin sulfate (3B Tld » % 53,
ZDEEORTRER L b RN s hBH A B &
hasboeELI.
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{L2E I S /K U 12 *H-bilirubin sulfate & *H-
bilirubin % pool rat bile & 3\ A BN AIEKIC
5B L, heterozygous Gunn rat, Wistar 87 »
r O+, MBI, KEMCAR LRI
I S hrcjert, R~ OBEHEEOPHIRE 2 R
HULROERE2AI.

1) *H-bilirubin sulfate % Gunn rat, Wistar &
7 v MBEICaRE, B, R~ OBRSEHED
#3245 ¢ Gunn rat TiX, TEBREART
3.05%, 0.56%, /INEAKTL.56%, 0.81%, K
A T4 23%, 0.67% ThH-12. Wistar R7
g b T, ToEES&HET2.58%, 0.40%, /NE
WEH TL41%, 0.96%, KEEEREAK TL33%,
0.73% & -1>. Gunn rat, Wistar %7 v bDZ
B Ot DX/ 12,

*H-bilirubin sulfate %75 pool rat bile %
ViZHE R AEKICL, Gunn rat FEEERMICE
RigiEH b, RAAORSHEEEHHY i3 248 THE
HicBER L LRE TR+ i5EMan©3.05%,

X

0.56%, /NEERERT4.56%, 0.81%, KISERERH
4.23%, 0.67%ChH -1, EBRNAEKICERL
rEEcR, +iEERART2.90%, 0. 62%, /|
BERanicd. 16%, 0.79%, K EaH T3.58%,
0.89% Ch 1. RENAE 2IEH & 5 VIZEBENR
tEkicT 3 C ek At ROER ST,
bilirubin sulfate M/MEIZR, KEEHMAR ¢H=18
ERans b HtEsEEER LV SEVERI S
1.
2 ) *H-bilirubin % Wistar %5 v b ODBEICAH
#%, B, R~OBRSEEHTRIZ24ER T
ISR A ©8.55%, 1.39%, /NEEAR TT.35%,
0.86%, KIEMAKT3.70%, 0.56%ThH-7-. +
—{EEE, NESAROIEIC, bilirubin sulfate i
HUESIc: Lt Shizhs, KBHMAK CIXAE
ICEMN 1.
3) *H-bilirubin sulfate X 2D TORCEEL
DAY S AABHHRICHEE ShB b D L EA bR

KRN RERFUAER, AEEERMOENE
EEPEC. BUTHEIHERRLIT.
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Studies on bile pigment
Part 2. Intestinal absorption of bilirubin sulfate
Norio NAKAMURA
The First Department of Internal Medicine, Okayama University Medical School

(Director : Prof. Kiyowo Kosaka & Prof. Hideo Nagashima)

Intestinal absorption of direct bilirubin was studied with chemically synthetic 3H-bilirubin
sulfate which was alkali-stable, and compared to that of commercial 3H-bilirubin. 3H-bilirubin
sulfate and 3H-bilirubin was loaded into three isolated intestinal segments, that is, the (iso-
lated) duodenal segment, the (isolated) small intestinal segment and the (isolated) large in-
testinal segment of heterozygous Gunn rats and Wistar strain rats. After loading of bilirubins,
biles and urines were collected at intervals of 2 hours up to 8 and from 8 to 24 hours. Radio-
activity of the excreted biles and urines was studied and resulted as follows:

1) After loading of 3H-bilirubin sulfate dissolved in physiological saline into the three each
segment of Gunn rats or Wistar strain rats, ratios of the excreted radioactivity into bile were
not significantly different between them.

2) After 3H-bilirubin sulfate was dissolved in pool rat bile or physiological saline, the two
each sample was loaded into the three each segment of Gunn rats. The difference of the ex-
creted ratio was not significant between them.

3) In case of loading of 3H.bilirubin sulfate into the small intestinal segment and the large
intestinal segment in comparison of the duodenal segment, the ratio of excreted radioactivity
into the bile was higher.

4) After 3H-bilirubin sulfate or >H-bilirubin was dissolved in pool rat bile, the sample was
loaded into the three each segment of Wistar strain rats. The biliary excretion within 24 hours
following the loading of 3H-bilirubin sulfate into the duodenal, small intestinal and large
intestinal segment were 2.58, 4.41 and 4.33%, and loading 3H-bilirubin, were 8.55, 7.35 and
3.70%, respectively. Difference between the excretion ratio of 3H-bilirubin sulfate loading
group and 3H-bilirubin loading group was significant when loaded into the duodenal and small
intestinal segment. But there was no difference between the excretion ratio of 3H-bilirubin
sulfate loading and 3 H-bilirubin loading into the large intestinal segment.

5) It was suggested that 3H-bilirubin sulfate was absorbed from intestinal mucosa and excreted
into biliary tract without any change of its nature.



