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4R bilirubin i Gray 5% FE 5 #HRY i
I hXBIDA L STTUWzhS Petryka) Nichol5*
13455 bilirubin AR ITDRO K £ 7243
X BOFEEZEE L TV 5. fi15 bilirubin izid I
o XVUETORKGOFENEAL LN S DS, Mc-
Donagh® {3, TR ® bilirubin AZ bilirubin [X.£4
Nizlla, MESHEET S LU EE S bili-
rubin AT bilirubin KB ICHED ., X . B
BEETACE, Thb IBDREEKIIHRESKILIE
2R bV EERRRD, SHCENHRERICT
AT & RELICEE LT, $12 Stoll” 1345 biliru-
bin % Na-amalgam TiE7C LU THEMK XNz meso-
bilinogen I B LLSHC o, XD B ZEERA L 72,
BHRBEOEE" IAEEFICD,, B DBH &
RREEOEERLRE LI, BERTIXERME
#izk 3 bilirubin OBTLEREZ EOHKERZ
ULgidhude s, Lizhi- T s DRk
RTEMINBDH, ERIN 5 &ThidFEia~
DL hiAA, 1A, Bt & ORI W TERIE
AL REDEMNMREEL 205, Thbiz20Tik
RIS HICIN TV, TALDEILDNTH
& bilirubin X H S 3@ L 72 3D bilirubin £
Ytk % rat BBIRICER U, £BEEH~ OB
REEPRRET U1z, 12 AR rat DREH A bilirubin
PRESET A C Ltk hEERNT bilirubin &
EBERINATEEMEL H 5 DICOWTREF LTz,
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EBRHFVAUICRENER

EEAEN & LT Wistar Frat ¢35 Royal Free
Hospital @ Billing &+ & h#tFH & ©172 heterozy-
gote Gunn rat” A L1z, rat W FhHFE
350~ 400 g OERGEH TH 5. BRI R IIFFIEER
FEERELCELSADORAETFTH 5.

ERMBRE TICHE
1) *H-bilirubin

Tritium gas 2B\ % Wilzbach KE™ itk h
— LB DEEE bilirubin X HFER LTz, D *H-
bilirubin DHEEMIZ, 2. 22X 10°CPM/ mg Tdh-
1.

2) BErERENEE

a) rat JEHEREUE

KRLU BRI WIEREY % ether FRELTICHK
ERIE PR ECBARE U, BT polyethylene tube No.
10 (IGARASI EFT2K. K. ) 2BAT A & iC
X O NEHERIEBIL, Zhd 5 DIEH OHEHIRRE
DRIFTHAT B CERENMH ether BB b
EEUTWAZ L 2HE»d ik, B 2EERLUI.
BB $REUE rat OEDIBH A O bilirubin Rk
RERET 2581, BRARITOY, SBHE
& b IR 2 24BERGERER U1z, 123K (#R) &5
DFFRFEAK 2GHAMBCIHMETOLD, &
L8 ~2FRETO b DEF 5 AETEIR L. T
DEEREMICIIKDARE AT,
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b) b hEHEEEE
Meltzer-Lyon B CiT- 1. T8O LERECR
SRS I+ —HE0S sonde 2T 38, XBEBEET
KERBRO+ 1 TREICGET 20 2B L 1248,
ARBH D HH 2 FEE L olive H20ml ZFEA L BJE
T HEHE D C M %4REL L R > IT bilirubin DFE
L AE: % ST1d: A Vg it
3) #/8 chromatography
bilirubin ke, Ke, Xl O3 BERERIZ Mc-
Donagh & DFE® iZf-1:.
a) K -
1) GYEBYL 7z *H-bilirubin &k OM¥RELL 72fBH
& b Ostrow DFHEE" THEEAL L1z bilirubin %34
Bl
b) EEMELBHK
Kieselgel G nach Stahl art Nr. 7731 (Merck)
AWV, 20X20cmDH 5 ZAWITE 0.5 mm OEF
ZVEBY U7z, BBIIRIE acetic acid : chloroform
(1:99v/v) ZHERLI:.
c) Ef
Z#l% chloroform iC /MR, BEEM Li0.5cm
LIA® band & UT®T, ChEFEHELT—KT
LRI TERT (15~20C) BT, band =%
BT A RIQ. 7L CRGAICEBR L., O
L7:% band 2% itH» & & b, chloroform CI&
H,0.1N sodium hydrocarbonate -2\ CEKH/K T
B LT chloroform i & 812 EEF# No. 6
TRBIU T RBEEE U 12,
4) *H-bilirubin M., Ko, M. DEHEE
3) DHECHBESES LT *H-bilirubin Btk %
0. 1N sodium hydroxide 0.3 ml IZ/AfE %, T
B U7z Wistar & rat O 3 ml 204, =|iz0.1

N hydrochloric acid 0.3ml 204 TAFNE, L& -

BMORHIRE 0.5 mlBEA L. 228 *H-bili-
rubin M., XL.FARAHOBREIX, Zh210.25m]
SEEAUT.
5) BB} bilirubin O#5E1L

FEHL U T2 JEH & b O bilirubin #&i{biL, Ostrow
5N DFEIRE » o BIbEH %2 ¥ UM 1 ml i
- X20mg @ ascorbic acid %N, B D X ED
5% lead acetate solution %2;8L bilirubin %
SAtE L U CTLER S SR O LT R I T 2 2K
KC1EIZREL, X5IC ethanol T 3 EpEMRE, 4
{E8 D ethanol T LB MNELL LG 28 T3 ~
4 mg @ ascorbic acid ZBAA,bilirubin 53 % 4

B Rp

8 ® 1 N sodium hydroxide 720534, =i& (15
~20T), BT TIKIEL, Th% acetic acid
CpHO.5iC L, 458D chloroform CHEEEL
U7z bilirubin 27T 5. CORET & 5 PEEIE
438k UE ¢ chloroform : acetic acid (3 @ 1v/v)
TR »HEEIC25E THEB L, T D chloroform
WK 2EE KEBD 1% ascorbic acid IBKT6
YL, FiERD10%ABHEAKT1IE, KOTH
B T4 EIEELTH 5L chloroform TIE 5
VICEEF#No. 6 TR B%, BELZEL Y80
methanol E’ﬂﬂi:chloroform #IEFE XW B & bili-
rubin i3@REERICEHT 5.
6) HUTEHERE

Scintilater & U T toluene 750 ml, ethanol 250
ml T PPO 4g X t* POPOP(0.1g 28 U CERIL
TR D14 ml iICHARIEKO. 1ml 2InA, Packerd
#84 Tricab Scintilation Counter T1553f8IE L
fz. kb, rat SHEHEL bIFER S RTHEH & b
0.1ml & bEIELT. XEH & b #ERLE, BRI
& b 9ESTEE X 1iz bilirubin it chloroform 12T
B, BEZBEL, 0.1N sodium hydroxide iz
A% ZD0. 1ml 2E/A LI
7) bilirubin E¥ADORICEHE

#B chromatography IC Xt b2t 372 biliru-
bin Z ¥k % H o8 chloroform 5ml IR H L
100- 10BEGELEET 2 Yy, & bilirubin RO
& YeRRAEN 5 bilirubin M, 456 nm, [{, 454 nm, Y.
451 nm TZORENE 2HIFE U Z DR 2 KD 12,

ERAE

1) bilirubin R¥EEOSENT HR

bilirubin Ma, Ka XE.® chloroform Z¥#&10
ml % T chloroform-methanol &iz & % #&51L
K& 4 RETRET UK E, bilirubin 1228, 0
~33. 6 mg/dl DK T, bilirubin [,58. 6+4.9%,
[X.59.9+4.6%, XU,58.1+4.1%, bilirubin &
14.0~16.8mg/dl T, bilirubin M, 53.7+2.9%,
X.54.1+5.9%, Xl 54.2+5.8%, bilirubin
7.0~8.4mg/dl , bilirubin MM450.1+3.7%, Xa
55.4+5.1%, XI.55.2%5.3% T& b, bilirubin ¥
AR B RRMERT HEHS B VEIIDS S 5 45, W
NOBWEIZB T § bilirubin M,y Koy e O=F
MICEBSERIED s 1.
2) *H-bilirubin FE koM A~ Dt (Table
1,Fig.1)
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Table 1-A Recovery of radioactivity into the bile after intravenous loading of *H-bilirubin [X,.

No. Total CPM  0-2hrs. 2-4 hrs. 4-6hrs. 6~8 hrs. 8-24 hrs. Total
1. 372366 42.9% 9.4% 7.8% 3.7% 6.4% 70.2%
2. 372366 47.2 15.6 5.2 4.4% 8.6 81.0
3. 171145 50.2 11.3 5.3 1.2 4.7 72.7
4, 171145 43.1 13.0 4.5 1.3 9.4 71.3
5. 193500 46.5 15.7 8.4 1.7 5.8 78.1

Mean+S. D. 46.0+2.7 13.0%2.4 6.2+1.6 2.5+1.3 7.0+1.8 74.7+4.1
Abbreviation. CPM: count per minute.

Table 1-B  Recovery of radioactivity into the bile after intravenous loading of *H-bilirubin [,.

No. Total CPM  0-2hrs. 2-4hrs. 4-6hrs. 6-8 hrs. 8-24 hrs. Total
1. 277500 43.2% 13.4% 2.6% 3.1% 8.7% 71.0%
2. 277500 43.5 9.9 6.8 1.4 8.8 70.4
3. 212305 45.8 8.6 5.9 1.0 11.7 73.0
4, 187400 47.6 13.7 3.6 0.8 10.8 76.5
5. 187400 46.5 14.4 5.7 2.2 6.9 75.7

MeantS. D. 45.3+1.7 12.0+2.3 4.9+1.6 1.7+0.9 9.4+1.7 73.312.4
Abbreviation. CPM: count per minute.

Table 1-C Recovery of radioactivity into the bile after intravenous loading of *H-bilirubin Xl,.

No. Total CPM  0-2hrs. 2-4 hrs. 4-6 hrs. 6-8 hrs. 8-24hrs. Total
1. 188125 45.9% 12.8% 4.4% 1.9% 9.1% 74.1%
2. 188125 50.4 14.0 3.6 2.0 8.2 78.2
3. 188125 41.5 15.4 5.2 2.5 8.3 72.9
4, 221200 46.3 9.7 6.8 1.2 8.4 72.4
5. 221200 50.5 14.7 3.8 2.4 8.6 80.0

Mean+ S. D. 46.913.3 13.312.0 4.8t1.2 2.0+0.5 8.5+0.3 75.5+3.0
Abbreviation. CPM: count per minute.

*H-bilirubin [X.& ##% OEHA~DOKREHEYE D
FRESH S HEMIRAE 2 T 45 R 12 Table 1 - AL,
B 2 B % TIRARTR D42, 9~50. 2%, 1546, 0
+2.7% bsHEM X 2 ~ 4 B5R9 TI129. 4~15. 7%, F
#13.012.4%, 4~ 6 K5 Tix4.5~8.4 %, Y156, 2
+1.6%, 6 ~ 8K TI31.2~4.4%, ¥i592.5+1.3
%, 245 % Tic70.2~81.0%, FH74. 74, 1% »3
Hemt s tz. *H-bilirubin . &% D4 Tablel - B
DL, AER% 2R T 43.2~47.6%, Fi545,3+
L7% Dkt s 1,2 ~ 4 BT 138.6~ 14, 4%, 1y
12.0+2.3%, 4~ 6B5RITi32.6~6.8%, Fi94.9
+1.6%, 6~ 8EFE Ti30.8~3.1%, H#51.7+0.9
% , 24F58 F T1270.4~76.5% , 1973, 3+ 2. 4% »s
Pttt & iz, H-bilirubin Xl & B O3, Table
1- COmM L BHID 2HfE T41. 5~50. 5% , 146, 9
+3.3% MHEt X h, 2~ 4 BRI TIX9. 7~ 15.4%,
¥i513.3+£2.0%, 4 ~ 6 B TIX3.6~6.8%, i

4.8+1.2%, 6 ~ 8BFRCIX1.2~2.5%, FE52. 0+
0.5%, 24B5f% T1272.4~80.0%, Fi5975.5+3.0
% higkitt S h iz, Fig, licz Ot iREE %2 —5 U TR
Lizds, Ma&%, K%, M. 8%t izRgo
Rt ¥4 — v 2RL, 2B COHEME, 24850
TOPMRILIC=ZEM I ARE 2T D b - 12,
(P>0.1)

3) °*H-bilirubin 2 #:{k & %1% @ J8H b *H-bili-
rubin B¥EDOHERE (Table 2)

*H-bilirubin N &% ICB5N BB & b Ost-
row DFETHRIL LT *H-bilirubin iz5 & Mc-
Donagh M # /@ chromatography %17 - 12§58 11
Table 2-A @<, *H-bilirubin M4 1.5~3.4%,
¥152.6£0.7%, *H-bilirubin [X, 92. 5~95.0%,
¥#993.840.9%, *H-bilirubin Y1,2.8~4. 1%, ¥
#93.610.4% TdH - t2. BEREIC *H-bilirubin M.&
fit%% Tl Table 2-Bofn <, *H-bilirubin M.94.7
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Recovery of radioactivity into the bile after intravenous loading
of ‘H—bilirubin isomers
Wistar strain rats used for each experiment.

Table 2-A Distribution of *H-bilirubin isomers recovered in the bile after intravenous loading
of *H-bilirubin [X,.

No. Total CPM bilirubin Mla bilirubin [X, bilirubin XM,

1. 2029 3.2% 93.1% 3.7%

2. 2980 2.4 93.9 3.7

3. 3616 2.7 94.5 2.8

4 3462 3.4 92.5 4.1

5. 2080 1.5 95.0 3.5
MeantS. D. 2.6+0.7 93.8%0.9 3.6£0.4

Abbreviation. CPM: count per minute.

Table 2-B Distribution of *H-bilirubin isomers recovered in the bile after intravenous loading
of *H-bilirubin [,.

No. Total CPM bilirubin M, bilirubin [X, bilirubin X[,

1. 2203 94.7% 4.1% 1.2%

2. 1267 96. 6 2.8 0.6

3. 1824 96.7 3.0 0.3

4. 2554 96.5 3.0 0.5

5. 2230 94.7 4.5 0.8
Meant S. D. 95.84+0.9 3.5+0.7 0.7£0.3

Abbreviation. CPM: count per minute.
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Table 2-C Distribution of *H-bilirubin isomers recovered in the bile after intravenous loading

of *H~bilirubin XE,.

No. Total CPM bilirubin M4 bilirubin [X, bilirubin Xl.
1. 1002 0.6% 3.8% 95, 6%
2. 3050 0.5 2.7 96. 8
3. 3230 0.8 3.5 95,7
4, 1429 0.2 2.7 97.1
5. 2147 0.8 3.2 96. 0
Mean%S. D. 0.6+£0.4 3.2£0.4 96.2%0.6
Abbreviation. CPM: count per minute.

Table 2-D Distribution of *H-bilirubin isomers recovered in the bile after intravenous loading
of a mixture of bilirubin M,andXl..

No. Total CPM bilirubin [, bilirubin X, bilirubin M.
1. 2542 50. 0% 3.3% 46.7%
2. 1720 48.5 4.5 47.0
3. 1785 48.8 4.0 47.2
4. 2680 50.9 2.6 46.5
5. 3343 47.2 3.6 49.2
Mean+S.D. 49.1+1.3 3.6+0.6 47.3+1.0

Abbreviation. CPM: count per minute.

Table 3-A Distribution of bilirubin isomers in the bile (Wistar strain rat).

No. bilirubin MM, bilirubin [, bilirubin Mo
1. 4.21% 89.38% 6.41%
2. 5.02 89.18 5. 80
3. 4.73 89.79 5.48
4, 5.10 89. 66 5.24
5. 4,02 90. 47 5.51
6. 4. 46 90. 49 5.05
Mean= S. D. 4,59+0. 40 89.83t1.96 5.5810. 46

Table 3-B Distribution of bilirubin isomers in the bile (heterozygote Gunn rat).

No. bilirubin [, bilirubin [X, bilirubin Xli,
1. 4,32% 90.81% 4.87%
2, 3.80 91. 04 5.16
3. 5. 47 90. 52 4,01
4, 3.76 91,24 5.00
5. 3.54 91.45 5.01
Mean*S. D. 4.181+0.68 91.011+0.69 4,.81+0. 41

Table 3-C Distribution of bilirubin isomers in the bile (normal subject).

No. bilirubin [, bilirubin [X, bilirubin Xl
1. 3.83% 90.86% 5.31%
2. 4,00 90. 54 5.46
3. 4.68 89. 81 5.51
4, 4,22 90. 65 5.13
5. 3.93 91.20 4,87
Meant S. D. 4.13£0.33 90.61+0.76 5.261+0.11




84 Ao

~96.7%, ¥1395.840.9%, *H-bilirubin [X,2.8
~4.5%, ¥i593.5+0.7%, °*H-bilirubin XI,0.3~
1.2%, ¥50.7+0.3% Td b *H-bilirubin X, &
% Tix, Table 2-Coin<, °*H-bilirubin [,
0.2~0.8%, ¥130.6+0.4%, *H-bilirubin [X,2.7
~3.8%, ¥i53.210. 4%, *H-bilirubin Y0,95. 6~
97.1%, ¥1996.2+0.6% CTd - 1-. Fic Table 2
- D% *H-bilirubin MM, # & ¢* *H-bilirubin Xh. %
FEFICER L IBA T, 2 ORI *H-bilirubin
M, 47.2~50.9%, ¥1549.1+1.3%, *H-bilirubin
Xo2.6~4.5%, ¥153.6+0.6%, *H-bilirubin YA,
46.5~49.2%, ¥t547.3£1.0% CH - 12,
4) Wistar & rat OfEH A dbilirubin DL H:FHE
454

B2 UV ED Wistar rat OEH A bili-
rubin B#:AER LI Table 3-A DML, biliru-
bin MM,4.02~5.10%, ¥-#54.59+0. 40%, [X.89. 18
~90.49%, ¥i589.83+1.96%, XM.5.05~6.41%,
F#5.58+0.46% T b, *H-bilirubin [Xo & 5%
DB H Fh *H-bilirubin 24 &A% *H-bilirubin
Mo2.6+0.7%, X,93.8+0.9%, X0.3.6+0.4% &
H&+ % L, (t=4.56, 0.005>P>0.001) [X,

(t=8.30, 0.001>P) Xl (t=4.56, 0.005>P
>0.001) ¢, A% L\ Wistar 3 rat JB/
@ bilirubin M., Xl. EEFEHRESERICEERT
HoTz.
5) Gunn rat (heterozygote) MBHF bilirubin
R ERE

Gunn rat (heterozygote) D8 Cid, Table 3
-B O <, bilirubin I.3.54~5.47%, 54, 18+
0.68%, IX,90.52~91.45%, ¥1591.01+0.7%,
X[.4.01~5.16%, ¥154,811+0.41% THh b, Efi%
U7g\ Wistar & rat B A BB AL & ORY
KHEBEZBD 1z
6) IEH & hAEI A bilirubin EME(AMARH

IEH & MBH T3 Table3-C DA<, bilirubin
MM.3.83—4.22%, ¥i#94.131£0.33%, IX.89.81~
91.20%, ¥-1990.61+0.76%, XM.4.87~5.51%,
#5.2610.11% Th - 1z.

BELUICER

bilirubin Z 4 {4 O B H R~ OHEEEICEEY 232
BR3P e DS, FTHE S 1 oxyferrihem DI B
T OK B2 AWK T, TE DN A
BRI KB ik adic kit s ha c &

B

2R L1253, tetrapyrrole D&% & - IZBRICIZH
BB ITR D EMZ N E LTS, Wistar R rat
E#IR~® *H-bilirubin M,, K. Il HRARHED
JEH R~ O ERIE, AR 2 R, 24fdtic=
ERCESE IR, ABELORBEI/TH D
T& - 1z. *H-bilirubin BHEEEH DR *H-
bilirubin B ¥:A&HERLEORN TIX, WThOBE
bAMUNLEBIZIZZOETHEAL T3, *H-
bilirubin X B %I *H-bilirubin M.2.6%, *H-
bilirubin {lo3.6% &, fEORIAME S 6 HBL,
SH-bilirubin M, & *H-bilirubin X[, &% O
JB#H iz *H-bilirubin [Xo433.6% HIR L 12HEiX, £
BRVEERE S 2 WVIiE rat FRIEBOTE—Fick
TER U1z McDonagh 5™ QRO B
ERE AT 2R T 2 MECTh - 12. AFD
# 253 Mg *H-bilirubin [ AR *Hebili-
rubin [X,#33.5%, *H-bilirubin Xl.& &4z *H-
bilirubin Xo433. 2% IR L 1-EE § HBFLEBA.
1212 AEE T BT, *H-bilirubin M. AGHD 8
{tiz *H-bilirubin X[« 430. 7%, *H-bilirubin Y, &
i D BT *H-bilirubin M,530.6% HHE L 15
LTk, (tZEELOBRTRIFPCEY, =
BRRELBRINETHS 5.

RitED Wistar Z rat JB7H A O bilirubin [,
LIAD bilirubin E#EAHERI, bilirubin .4, 59
%, bilirubin Yll,5.58% T & b, *H-bilirubin [,
&% D *H-bilirubin M,2.6%, *H-bilirubin Y.
3.6%iHL, BEBREETH 1. DT LD,
EMEHOEELR2Z/ITANT b /585, Wistar
% rat ARIT, ME /255 bilirubin 4K ¢ bili-
rubin L. BFEET I LEBALbhiz. Ch b BEED
KN TOERKE, ERBRIE S ERETH 5 45,
ERINIBEE, JITREICET B s 3
tEIOLNS.

Gunn rat & FIEH & MBH A & #E D biliru-
bin Me, Xl %2322 &L b, 26 bilirubin &
HESHE LG OERINW A D LAl N, L
LN 5 bilirubin ORFHERE IZTE THEOBK
HEPETLLDEELILNL

]

*H-bilirubin % McDonagh ® 7T *H-biliru-
bin Mo, Ka, Xle 23 HEREBYS Wistar 3 rat B
WRICE T U BB A~ O SRR B 88 & 0tBBH R °H-
bilirubin AR 2R L. 12480 Wi-

£
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star % rat B, Gunn rat (heterozygote) fJH{T,
E¥E b EHHBO bilirubin BHEEERICOWT
B LRDOER 2181

1) B~ O i3 & it 2858 T *H-bilirubin
K 3EAREDF946.0%, [.45 3%, Xl,46.9%
Thh, 245HE X F974.7%, M.73.3%,
X0a75.5% CThH 1. 28R £ TOHEM K, 24850
T COHHENThILB T ZEMicEEE»8
Bz, (P>0.1)

2) fB#tre *H-bilirubin BMEAERER L, *H-bili-
rubin X, BF#%Tix, ¥5l.2.6%, X.93.8%,
X0.3.6%, °H-bilirubin M. & %% T, M.95.8
%, Xa3.5%, X.0.7%, *H-bilirubin XD, &7 %
i, Ma0.6%, [X.3.2%, X0.96.2% CH b, *H-
bilirubin M., X0. FRFAF OB RIZM.49.1%, Ko
3.6%, X.47.3% &L T HODBE AR LB
I2Z D ¥ FPBHANER S hiz.

3) H£o Wistar F rat B HD bilirubin Btk

X

WAL I35 o 4.59%, [X.89.83%, Xll.5.58% T
*H-bilirubin K. A% L HEL T, M. Xl.0H
BRI EEREETH-12. . (t=4.56, 0.005
>P>0.001), XH. (t=6.83, 0.001>P).

4) Gunn rat (heterozygote) BE{{Fr®D bilirubin
B RIIIES 4. 18%, [,91.01%, X[.4. 81
%, b MEHHTIE, FHM.4.13%, [K.90.61%,
0:5.26% Cdh-17.

P X b HEHENITIE bilirubin [, LA K E O
bilirubin Mk M. REFEIFEETSLELS
N, 21 5 OJET~ ORI bilirubin X, & ZE b8
TNEEBLZLNT

B2 2 1L H 1> TEEEEE 2 W20 MRESR
M LR EE IR B —RRATERIR S & I RER S T
FCEHNEL 9. R OERE I 1@k
EFRE—ARRERRBEBICEHTL T T
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Studies on bilirubin isomers
Part 2. Biliary excretion of bilirubin isomers
by
Mutsuo MARUYAMA
The First Department of Internal Medicine, Okayama University Medical School

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

Tritiated commercial bilirubin, mixture of bilirubin isomers was separated into bilirubin
IId, IXaand XII &by thin layer chromatography of McDonagh’s method and each fraction was
further purified by the method. Biliary excretion following intravenous loading of 3H-bilirubin
isomers to Wistar strain rats was serially determined.

Compositions of the isomers in the biles collected from Wistar strain rats, heterozygote
Gunn rats and normal human subjects were determined.

The results obtained were as follows.

1) The excretion ratio in 0—2 hours following the loading of 3H-bilirubin isomers was 46.0%
of 3H-bilirubin Xa, 45.3% of 3H-bilirubin I« and 46.9% of 3H-bilirubin XII a respectively.
The biliary excretion within 24 hours following the administration of 3H-bilirubin isomers was
74.7% of 3H-bilirubin X, 73.3% of 3H-bilirubin M and 75.5% of 3H-bilirubin XII & respec-
tively. No statistically significant difference among the excretion ratios of the isomers in these
hours fractions was calculated. (p<<0.1)

2) The compositions of biliary 3H-bilirubin isomers determined by thin layer chromatograms
after separate loading of tritiated I, IX@and XM &in the order were M fraction 95.8%, 2.6%
and 0.6%, IX & fraction 3.5%, 93.8% and 3.2% and XIII & fraction 0.7%, 3.6% and 96.2%, res-
pectively. Combined loading of tritiated Ilfand XIIl @ isomers resulted in the bile composition
of M 49.1%, IX3.6% and XNl d/47.3%. These results suggest a intact recovery of those isomers.

3) The bile composition of the isomers in unloading Wistar strain rat was M 4.59%, IX&
89.83% and XIIl @5.58%. Contents of Il o/and XII & of these rats were significantly increased
when compared with those loaded with 3H-IX ¢ isomer. Ma(t=4.56, 0.005>p>0.001), X<
(t=6.83, 0.001>p).

4) The composistion of biliary isomers in heterozygote Gunn rats was Il 4.18%, IX2 91.01%
and XIII @4.81%. Those in normal subjects was I14.13%, IX90.61% and XIII &/5.26%.

According to the results mentioned above, it is considered that a fairly detectable amount of
bilirubin Il @and XII ¢fexist in the native bile of mammals and that their biliary excretion ratio
in the unit hours can be the same level of IXZisomer.



