R EAE R B3 5%

)

—_—

L

JE[EF mesobilirubinogen YR & BREKHIE S

FIUAZEFIBE—NREE (EE /MR

E R

BRI

==
B

=

(FRFn504E 5 A 238 5%/)

® =

HRPY T EBERIMER & 0 ZEAK & Ntz bilirubin X
FiETRE 3N TBITh~, 5 IKBERICHI S
NTHEFOVEA %3 1F mesobilirubin & h mes-
obilinogen x5l stercobilinogen NEEBTLINS.
ELATHEGKATEMRSNS bilirubin i& Gray"
Sz uid bilirubinlXe BID & & ST TWTZD3,
19664 Petryka® a3 KB D#E& bilirubin 24 o 4
i TERIE L THER ¥ B pylorric acid 25T 3
z &izX b bilirubin i Xe B AN i § LED
IXB £1213 IXOTIHTFIES 5 C & BWE LI D0
T Nichol 5IZAIR®D bilirubin IZ2WTEESH
%17\ Petryka OBEE 2B E L 10d5, HEHRY X
BB & ARG L7 bilirubin it oW T RO HE %
FNZ20BE 2B ELT.. D% McDonagh 513
B bilirubin iz 2\ TH B2 & B chromatogr-
aphy %15 1o, XIlla QEIEAHEL, Stoll
13488 bilirubin % Na-amalgam CEjC U TERS
Hizmesobilinogeniz 24T, %Echi‘omatography’
R R R < 7 bV, EBOTT 21T > TIX UM
ic Mo, XMle WORAE 2B 2 TEEIRC
he OBREPBERE T 5 C & 20 THEBROEE
iziZ mesobilinogen DA HSEFBHI N A & DF
FEOBORERBEZ L L, FFEEBEDOEFLH me-
sobilinogen 2H U, L 2 #hic TRE(LL T
glaucobilin, mesobiliviolin #HEMK L, Th5DE
YR DBE L RE U, RO %@L 120 T#
&1 5.

RRMH ERRTE
REHME
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HIEITHEERE, EREREY T ERERE
2K h ZOZEHSTEE SN IEEF A 55, BT
TEEE 54, BmtEEE 34 & e U TRELER
FEEE S OEFE 2, BEERIEHICRIL, R
KAVWS D>, RBREORIE2ET s Bbhs
BT EHE 51T deep freezer (—20~40T) i
RELR.

KERTHE
1. 3%{F urobilinogen FEIE

Watson™ D FEEICE 6WHEFE10g% & h &K
150ml 2Nz BALIZD L,  20%HREEHE—ERIE K
100ml £2.5N NaOHA¥100ml 2%, %4 —
T L, BREFTIC 1 ~ 28R EB LIz0s, &
Blml 2& b, BB 1ml 2004120 520ml D= F
NV —FVEMASKRRHCAR, Bfgz -7
E10ml 2 & b, BIOSBERHHEL, T4 Ehr-
lich K aldehyde S{ZE & AAFIBERE Y — # TR %2 1 & 2
DEIGITIMATA S5 BB O TG % DRI L,
BERUB 225 THMETS. Co2B2AELE
® 5, Pulflich [ stufen photometer iz & b Filter
No. 6 (535mu) 2fEMAL, EIEEFREKIC13.6& 2
%5 TH->ZHPHIIRT A ¢ Lick b urobili-
nogen & (mg/dl) %ZXKwpi!®
2. Urobilinogen ffiHH{#E

H(F10g 12 b K150ml ZHIABFIL 12D 5, 20%

B —SAI100m] £ 2. 5N NaOH100ml & % %

RICIRA, Y —IKTIRELIZO L, BRI
1REREBLIZOL, BBL, A5hi-lK e
LRIFNEEER Y — M4 - 1 (V/V) ORI T pH
5.5 LT, BT —F Vgt 5. i % KeE
#HWAlL, BEEZE &) D% urobilinogen & L
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1.

3. ¥ Mesobiliviolin & Glaucobilin FFE
BIIEIC T8 541z urobilinogen’® x % 7 — V10
ml iz 7ARRL , 20% (W/V) IE{LEE 2 8k12N HCI &
We 1mlni, PHEKHPT00M reflux 348, ¥
H, K3Bsml 2MA DL, BFEGKBICEZS
T ALz —FrcTliL., Cox—7F
NVEOEFEE2 SNERE T L, RN T o ook
ABITHIH L, Kkt WAL ORREEEL
tz. @ $ DI mesobiliviolin, glaucobilin @

BEWETHA.
4. BHEED X Frvx 27 vtk

22O mesobiliviolin, glaucobilin DEAEY
x5/ —1I0mlicED U, ThiEMIRE X 2
s —nSml2iNi, BE&/KET2, 39H reflux
AR, BHE, yeosra (20ml) 2INA, KE,
By, EEI RO AFAZRFMLEANTER
EMTHA.
5. BBsowbs574—

Kieselgel G Nr. 7731 (Merk) #{EH L, 20cm
X20emD H 5 ZAMRICIE 0. 5mm DR 2 EAR L 72.
A0BETAONIIEAE 24 %7 — v 1ml iTiEHD
L, 200.05ml % & b, spot 2YERL L 2. EBIX
ZIRIT & UIBHIEER L. (methyl acetate : methyl pro-

pionate : dichloromethane : carbon tetrachloride,

1:1:1: 1.by Vol) &BER2. (methyl ethyl
ketone :1. 2-—dichloroethane, 1 : 2, v/v)

PRAVWER T Clem I EORBH 21T~ 1.
6. B84 (Mass Spectrometry)

Schimazu LKB9000 Gas chromatography-mass
spectrometer 2{EMA L, AlE AL 2 BEEEICT
WAL, MEEZ270C, 1 4 L {LEBEET0V TR
WL,

7. BMSHBR RS b
(Nuclear Magnetic Resonance, N.M.R.)
£l % deutro chloroform iZiE» L, 70mega Hz
T Hitachi R-22 high resolusion N. M.R. spec-
trometer %2 fEf LAREL 72
8. Glaucobilin &U‘_Mesobiliyiolin DYKERE

ZRITHEE chromatography WK Tt L 12856
spot (verdin) R spot (violin) SYHEZFE
BICERELI-DL, %7 -3 ml CTHRHL, KB
st Hitachi 101E4C verdin iX i £630nm, violin
13565nm CRIE L 7o, ¥ EZEEEIITARE 0. 018 T

(), 0.01~0.05 (+) , 0.05~0.1 (2+),0.1

Pk (3+) OD4BRREE LI
9. BshiRaBIE

Wit o RIE 3 B ER HETa e A (UV 200)
2RV, AR TRIEL .
10. FFIRHSRERE

M7 % AT bilirubin, [E# bilirubin, glu-
tamic oxisaloacetic transaminase(GOT), gluta-
mic pyruvic transaminase (GPT), alkaline ph-
osphatase (Al-Pase) /G2 HIE L, BENKGE L
T thymol BEFG (TTT), Kunkel KHEEHE A
£ ( ZTT), cephalin-cholesterol IR E (CCF)
4t cobalt K5 (CoR) 27T\, MBEKREAER
(T.P.),7-globulin & A/GEsiz DT HBIE L 12

FERRE
1. ¥ Glaucobilin & Mesobiliviolin DEEHD

- #J@ chromatogram.

#/8 chromatography it & § D EDEE s 2 F
& spot (verdin) (3BE 3 spot T, RI=0.7ff¥
ZhHREDINIHEDE b, Stoll L5 ver-
din 1. verdin 2. verdin 3. &E@ZA LT £k
4580 spot (violin) 13 F A spot B X b Rf 3/
Tohh, 3spot BED LN, ZORE L H, ver-
din & @E#Eic Stoll iz 54y, Tk b violin 1,
2b, 3. &UT. (A1)

Fig 1 Two- dimensional silica gel coated thin
layer chromatogram of a crude preparation of
mesobiliviolin and glaucobilin dimethylesters.

Solvent system I :methyl acetate, methyl pro-
pionate, dichloromethane, carbon tetrachloride,
(1:1:1:1 by vol. ), Solvent system II : methyl

ethyl ketone , 1, 2-dichloroethane (1:2V/V).

3 .

2 ..‘ blue pigmerts
4 1 (verdins )
H
2 @3 violet pigments
‘; o 2 ( violins )
5 .
3
—

Origin °

Solvent systemp
_—2

2. BIgKHEBRRY b

verdin 1, 2, 3. OBHKHEBR <Y b Lz
1ic—ELUTRUIZED, verdin 1 iZ16EHEE Ic L
hALnIcbDT, T (tau) ETEIhZH 3.24,
413 (3 CH) 6.34 (-OCH,) 7.09 (8-CH,) 7.44
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spectra of verdin dimethylesters, in deuterchloroform, at 90 MHZ

Table 1 N.m.r.
atc
chemical sift (7) bbridge bridges Two B-CH, a-CH; A-ring B-ring C-ring D-ring A-ring D-ring
=CH, =CH, -OCH, =-CHs CHs (of ethyl )
verdin- 1 3.24 413 6.34 w9.09 7.44 813 7.09 7.09 8.13 879 8.79
glaucobilin-XIIIa : ’ ) - : : : : : )
dimethylester (A+D ring) (B+C ring) (A+D ring)
verdin- 2. 3.24 413 6.37 7.12 7.47 8.22 7.94 7.94 7.94 880 8.9
glaucobilin-1Xa (D+C+B rings)
dimethylester g
"f::ciz;ﬂ?n_ma 3.24  4.12 6.34 7.17 7.46 7.91 7.91 7.91 7.91 8.94 8.94
gimethylester (A+B+C+D rings) (A+D ring)
a) verdin-2 b) verdin- 1 c) verdin- 3
M EM| PMPMMM E M EM PMPMME M E MM PMPMM M
A BI c D A T D [ A B c D
A\ \/L k 7 Z PN N Y N,
NENYENTON o 0N NYTWo 07N NS0
H H H H H H H
M=CHy
E =CoHg
PM= -CH,-CH,-COOCH4
(a-CH,-) 7.90 (B+C ring ®=-CH,)8.13 (A 302 (10.6) T - 7-.verdin2 T13614 (100) 599

+D ring ® =-CH;) 8.79 ( A+D ring ® CH, of
ethyl) iZ peak »538% 5 h 7z, verdin 213 (CDCl;)
itau (7)3.24, 4.13 ( =CH-)6.37(-OCH,) 7.12
(B-CH,) 747 (a-CH,-) 7.94, 8.22 (=-CH,)
8.80 (A ring CH;of ethyl) 8.96 (D ring CH; of
ethyl) . verdin 33 8 BIOTEEAAE T tau (7 )&
1£3.24, 4.12 (=-CH) 6.34 (-OCH,) 7.17 (8-
CH,-) 7.46 («-CH,-) 7.91 (A +B +D +C ring
D=-CH;) 8.94 (A +D ring @ CH; of ethyl) iz
peak BEH NIz, (BfiliXtau(r) TEDLI.)
b b Stoll O L1z glaucobilin Xlle, IXa,
Ile DB SEIER <2  VOBEEL b, verdin
113 glaucobilin XIIla dimethyl ester, verdin
213 glaucobilin IXe dimethyl ester,
X glaucobilin Illa dimethyl ester & @EE S f17z.
3 BEx~R7 b

verdin 1. 2, 3. & 6614m/ettﬁ»f 4> (100%)
2Z8%, AR methylene BT LIz Bbh 5.
m/e302 & 3150 fragment ion @ peak MSEDH LN
1z. L F %% verdin ®m/e, 300LL LT, A 511z
signalit verdinl : m/e( )Ai2%ion intensity?
7N, 614 (100) 599 (7) 583 (7.8) 555 (4.7)541
(7.8) 528 (4.7) 467 (9) 315 (11.7) 313 (7.8)

verdin 3

(3.2) 583 (4.1) 555 (3.2) 541 (6.4) 528 (3.8)
468 (10) 454 (6.4) 315 (15) 313 (6.8) 302 (13)
T verdin 313614 (100) 599 (3.7) 583 (5.1) 555

Fig 2 Normalized histograms of mass spectra
of verdins. (C,H,N,O,)

-~
»
~

,-: T
T 50 i 100%)
g‘o_ Verdin 1 Eo]
3ot ;
£200
1 ]
&l xellss — L, e
w L 200 300 400 500 €00
£50 . 100%!
4o} Verdin 2 !
K] 30+
fg 20
c 10f
Sl sollas | ew
© 200 300 400 500 soo’%
= s0f _ .
=40 Verdin 3 100 /'E
(]
230 '
}:_‘ 20. t -
c 10' i
S _3o2ilxs | |J |6u._j
200 300 400 500 oo
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(3.7) 541 (14.5) 528 (5.1) 468 (9) 455 (4 ) Table 4. Relation between the amount of
urobilinogen and detection of

. 5 i b. C
315 (33) 318 (11.1) 302 (30) THOHM (22 verdins and violins separated
c.) DTELTHHI. by thin layer chromatography
4. Verdin OHRREOB L using the all feces of a day

Table 2 Reproducebility of proportion of in healthy subjects.

glaucobilin isomers. Urobil- . .
: violin verdin
' OB gy 31 2 3
No. 1 2 3 4 5 No. Name Age Sex mg/day

. Y U. 47 male 98 — — —t -
Glaucobilin  0.045 0.042 0.038 0.044 0.043 ! male trace race
IXa (OD) 2. M.K. 40female 50 — — — — — —
Glaucobilin 3. N.K. 22male 134 — trace — — trace —
0.015 0.014 0.012 0.015 0.013
XIHG(OD) 4, K.M. 42 female 84 — trace — — trace —
Xllla/IXa 0.333 0.333 0.315 0.315 0.325 5. S. I 27 female 120 — trace — — trace —

Table 3. Evaluation of verdins in feces of various liver diseases.Violin was measured at 564
nm and verdin was measured at 630 nm. Absorbance up to 0.01(%), 0.01—0.1( 2 +),
and over 0.1{ 3+).

No. Name. Age. Sex. violin verdin urobilinogen
1 2b 3 1 2 3 mg/100g feces

healthy subjects

1. K.I. 20 male — - — — — — 68
2. UK 19 male — - — — — — 102
3. 0.S. 20 male — x — - — — 62
4. K. M. 20 male — + — — + — 124
5. S. L 20 male — + - — + - 148
chronic hepatitis

1. 1. H. 46 male — - — — — _ 62
2. M.H. 49 male — - - — - — 87
3. 1L F. 5 female — + - - + — 79
4. N. H. 51 male — - — — — — 60
5. S. K. 32 male — + — — + — 135
liver cirrhosis.

1. I. K. 50 male — - — — _ _ 118
2. TA & male — + — + T - 121
3. T.S. 47 female — + — — + _ 72
4. H. Y. 46 male — + - — + _ 80
5. L. K. 64 male — + — — + — 186
hemolytic jaundice -

1. Y.R. 50 female + + +++ + + +++ + 940
2. M.R. 56 male + +++ + + ++ + 355

3. Y.K. 47 female — ++ + + + + 280
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verdin 1 & verdin 2 DFR 5 N1 FFEEEH O
EERMA, Wb TRERTHLICEY, B—
HFEL D ASNI verdin DDFIXIE2ITGRT TL
{, ¥ verdin 2% 1 & LTHEDbTLEDLETL3
%LRTH-T. (F2)

5. fEHEDOIE % A1z verdin KO violin D
BURTL

P(FE10g 2HER E UT2BED verdin KT violin @
HBRIZF3IDTE L verdin 2 5FIFR 24 lic £ 12
violin 2b X SPIFR 3FIZED LN B DATH-T.
ZCCHRER 25 UHHERHEN L - 2E2HWT
Waf U1z, B3 E 4 O C & { T, urobilinogen &
50mg 12 Tl violin ¥ verdin DHE %2 A/2h> -
12 H384mg, 98mg, 120mg, 134mg. D urobilinogen
BOEERAE & Uz § O TRIRRABOBHIIR
»oNIHLEB isomer OEEITHFKS 2h -1z,

(£ 4.)

6. FEEBEOEFE 2z verdin KT violin
D HEIR T

F(F10g 23tk & LTZBED verdin & violin DY
BRIIZRI DL { T, verdin 2 (glaucobilin
IXa) I SASYERF 205 6 BIFR 2 1], FFREZSAER 5 i 4
Bl, BUERES Tk 36T ~xTIED SN

Table 6 Results of liver function tests of hepatitis chronica, liver cirrhosis, hemolytic jaundice.
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verdin 1 ( glaucobilin Vlla) (XFFEEZAE 161, ¢
~NCOBEMMEFEF B 5hiz. verdin 3 (gl-
aucobilin Illa) (Z¥EMMEFES 3FlicDABH LN
Fo. violin 2b (JEMERTFA 5 Gl 26, FFIEZSEE 5
BiAs 4 5, BimEFESI T 3T RTICED LN
fo. Violin 113 VAMM ¥ BEH 3 i 2 5B T
violin 3 &M FHEH) 3 FlD A ICEBD S L1z,
(%3)
7. FFEBEEEZEOHE(FEH urobilinogen B & B {4
HIER & DBI%

F{E10gF D urobilinogen £ & glaucobilin K¢
violin BYEAHIR & OBEFR 2R D 1o kERIE, glauc-
obilin IXa & urobilinogen & & O TidfEBERE
0.719, BMRE 1 % LT TEEOHEVED S,
glaucobilin IMla & (ZTEBEHREN0. 820, fERRER 1 % LI
FT, 1z glaucobilin XIlla & i3 HHREEEL0. 670,
fEPRE=E 1 % LIFTdh - 12. urobilinogen & & violin
& DIz violin 3 & DIEBAHREK0. 785, BRE 1
%LLUF violin 2b & i318BE{%%K0.693, fERRE 1%
UF, violin 1 & 134ABE{REK0. 917, FERRER 1 % LIF
Th-1o.

8. Glaucobilin IXa dimethylester. violin 2b &
FRIRBSREIRET AAE & DR

No. Name TotalB, DirectB. Al-pase GOT GPT TTT CCF CoR T.P 7-glo.
(mg %) (mg%) K, K, U ZTT (g/dl) A/G
Hepatitis chronica
1. L H. 1.02 0.41 2.2 196 232 4 6 +++ 7 7.2 19.6 1.30
2. M.H. 0.65 0.33 2.7 63 47 1 7 + 7 7.4 2.2 1.46
3. ILF. 0.70 0.36 2.9 208 220 1 7 + 5 6.4 18.0 1.40
4. N.H 0.81 0.34 2.9 65 60 1 11 +++ 6 7.6 15.2 1.06
5. S.K. 0.71 0.25 2.6 123 294 3 9 * 5 7.6 21.1 1.52
Liver cirrhosis
1. LK. 0.59 0.28 1.4 70 54 3 7 +++ 7 56 19.6 1.04
2. T.A 1. 48 0.79 3.0 70 38 2 13 +++ 8 6.4 31.8 1.04
3. T.S. 0.98 0.46 3.6 94 38 1 14 - 4 7.0 25.9 1.30
4. H. Y. 1.43 0.63 2.8 75 37 3 15 +++ 8 6.0 29.9 1.41
5. LK. 0.73 0.31 2.1 65 60 1 13 + 6 6.6 28.7 1.13
Hemolytic jaundice
1. Y.R. 2,76 0.55 1.7 16 B 2 8 - 5 7.3 18.6 1.32
2. M.R. 2.81 0. 56 3.1 17 12 - 5 6.7 12.7 2.32
3. Y.K. 5.65 1.84 1.3 34 31 4 9 + 7 6.6 252 1.15

B : bilirubin K, K, U: (King-King Unit)
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IFRASHEMR B IR 6 DT EL TH Y, (F6)
oD E glaucobilin IXa dimethylester %
fzi violin 2b OIEBARER %, WERL2RICT S LS
A 6N ABMIERE % D2 N8 MITR, FFEEE
§l & DM THRE U iR, ZTT &AHBERE0. 750

(P<0.05) , y-globulin (%) & i3 fE BY{R%R0. 772
(P<0.01) T EBEHED o, [iF bil-
(# - 1§E%) , GOT, GPT, Al -Pase if
#, CCF, TTT, Cobalt &G, I4EKEHE, 7~
globulin &7z 6 T A/G & DOFICIZfEEIR A s /s
o7z,

9. Glaucobilin & Glaucobilinester Oyl 3

Glaucobilin 2Dz 2 FM{LBOZNZFNhD
Wk A 2 RITE Lok, W2 A, 1.0& LERRIT
BN DR 2 HIE LR, K3, X508 T,

irubin

Fig 3 A :absorption spectra of glaucobilin in
(629 - 638 nm)

B :absorption spectra of glaucobilin in metha-

methanolic solution, at pH 6.0.

nolic solution, at pH 1.0 after addition of hy-
drochloric acid. (680 - 686 nm)

Ext.
1.0

500 600 700 800

— wave length (nm)

w B &

pH6.0TD # % 7 — VIBIRFRA®D glaucobilin Ille D
G REALE 630.0  (629~634) nm,
[Xa630.5 (629~632) nm, X1« 637.0 (635~638)
nm, XA 61, glaucobilinllla, 1Xq, Xlllg OIF
I BIRESC B ABA DR 238D 12, HERINA &
J — VISR COIREREK I3 glaucobilin 1lq 681.5
(680~683) nm, glaucobilin IXa 13682.0 (680~
684) nm, glaucobilin X1 13682.5 (681~ 685)nm
& 7 h Z G HEA 680 nm FHE D Bl Bl iR AL
L, glaucobilin Illa, IXa, Xlla ONEICEREIC
I SEREA AMRAL L 1z, glaucobilin 1lle, IXa, Xl
dimethylester 4 % / — VISHE pH6. 0T DOWFEAEX
1%, glaucobilin Ille dimethylester i%630.5 (629
~634)nm, glaucobilin IXa dimethylester 13633. 5
(630~635)nm, glaucobilin XIITa dimethylester
11636.0 (633—638) nm & glaucobilin Ille, IXa,
Xllla dimethylester DIEITH T hic Bl BEIR
M 2EDT. coxzF LSz glaucobilin e,
IXa, XMIa dimethylester iCHEREZNA pH 1.0 &
Lz DDA 12 111a682.5 (681~685) nm,
I1Xa 683.5 (682~685) nm, XIlla |3684.0 (683~
686) nm & 682~ 684 nm D EKEMICEBEIL 2.
IR M B R
Gray!' Petryka® Nicho!® * & bilirubin B
ik, Stoll” 5D DRt DR
PERDIRIIZ VTR S TTIEO bilirubin R ZAL
rRE T H - 1. HIROKES bilirubin 134, K2
EOTNET £ BRI L TERS NIz D
TH-T, ADbDTIREV. HEHFRIANEH &
9 bilirubin % Ostrow OJFEEIC & b & & L dia-
zomethane (L h methyl {LL, BEDH 2112
#52, AJEHH® bilirubin & bilirubin IXa M &

glaucobilin

mesobilinogen

Table 5 Absorption maxima of free types and dimethylester of glaucobilin isomers in
methanol at pH6.0, and at pH1.0 after addition of hydrochloric acid.

Free (pH 6.0) (pH 1.0)
Glaucobilin Ila 630.0 (629—634) nm 681.5 (680—683) nm
IXa 630.5 (629—632) nm 682.0 (680—684) nm

Xl 637.0 (635—638) nm 682.5 (681—685) nm
Dimethylester (pH 6.0) (pH 1.0)
Glaucobilin Illa 630.5 (629—634) nm 682.5 (681—685) nm

IXa 633.5 (630—635) nm 683.5 (682—685) nm

XMla

636.0 (633—638) nm

684.0 (683—686) nm




BRIt R 1 BE Y BT%E 755

EHIE U Tod3, bilirubin Z0 4 DIIRETETH AT
LR EL b ZDEED & RNEDEERTERKEE
TAHCEHELVL I BN 2T TEDT
EEURBERS LB FEBEDOREP L
urobilinogen 29 % C &z & b urobilinogen
IZDWT IXa BN RIEARAETET 5 o WfAlH> 2
E LTz, %69 Stoll Sk » LB =g
& b1t %2 17754 glaucobilin, mesobiliviolin %
HL, Zh %@ chromatography iz & H @45
M3 A&, glaucobilin tAEINABEBBEIE
KAOWTIIBIERIER R <7 b Vi cficEBR <Y
priekh, Zzh#Fh Stoll D5 verdin 1 (gla-
ucobilin XIIl~ dimethylester), verdin 2 (glau-
cobilin IXe dimethylester) , verdin 3 (glauc-
obilin [Ila dimethylester) & —¥ 4 3 C &MED
Ltz $ibbihb 3FED glaucobilin B¥E(k
PHEET A C BRI BB REED mesobili-
violin E[AFE &N 5 violin 1, 2b, 32 Tid
HANITE T O BE Rk h  AicE 2594,
NMR iz & H mesobiliviolin Ille, IXa, XIlle di-
methylester T3 T &NEHSNTNAS. IRIT ur-
obilinogen fli & b 52l (AR £ TIIIRE1L, ester
b7z EDFERIT S D TED Iz HE—RIKTOFR
PeeMat L C A TRIFAMETH 1. &
12 ¢ OSERIY D @FR i #0 T Me Donagh 51338
ek 2RMEROEREEZATIIVAY, KOHS
b 56 bilirubin IKEMKOFEELZEDWEL T
3. TbLIHRE RMMERESEOKIEL ol
U1z urobilinogen 2k & U THRE $hISHE s
H6 6 Ke UNORWEENSRET S EEATI N
HicEbni:.

& T AT urobilinogen i stercobilinogen,
mesobilinogen K 7¥ d-urobilinogen BZENTH
h, BB =P & 281{Li1x mesobilinogen 120>
TIAS Th 5H3, stercobilinogen, d-urobilino-
ogen TIIRMETH 5. T 1-HEBRFITIZ mesobili-
nogen BRI AL EMNHLA LGN TEH Y, EE
DFIT b FFEE BIFD urobilinogen IZDOWVWTDER
T verdin & violin DR HEHBERIHEL A-D
{3 mesobilinogen % AL KREBROIER LM aN, T
NoORYADOHIESER & urobilinogen & & DY
ik & O EBIBER MBS SN DR Z DI TH .
—75 stercobilinogen MF4A &% 5 T AERE
DEFECIREEAOBERIEL, 2E2ERLL
BEIcy violin, verdin OHBIMHEMEE ICE &

% b, ZOHESEEE TH - t2Dik mesobilinogen
BFRAEZSETNTN A IO TH S, RICHE
A" " 13 mesobilinogen DR ARBMERE & BE RG &
OiIc LN ERBES S 2 L 2RELTNAD
T, BE L KENBEE XNz glaucobilin B ¥ (mes-
obiliviolin) IXa dimethylester & BT £t 2 A
& DBER2ASMERT A, FFEZERICIS O TRE LI
#5%, ZTT, 7-globulin & X MEREEE% 229, IT
KERBEELEED b ORGHEESE N EHED
Hilz. T & b mesobilinogen 23kl & LT,
EEEOREIBIILUIIER2ER T2 DTHA
3. 72% glaucobilin dimethylester OEIERRKIZ
pH6. 0 T13630nmfftiTic & b, IEEEEEYE TpHL. 0TI
680nm~ & B RENURAL L, la, IXe, XIIe D
Iz 2R BFEEANCEERRR DY 6 iz

B B

TEYERF2E 561, RFEEZSAE 541, AiMMERE 3fH &
s A 5 B D186 1c > TZDHE(EA D mesobil-
inogen DEE{LH & b RiEA2 DEIEEL, Z D3
{EEHPEIR, BRMBRIC >V TRETL, ROER
2IG1.

1) #/8 chromatography T/ X172 verdin
SIS HE R <y by, HERRY bV LD
glaucobilin e, IXe, XIlle &@E I NI

2) FFEEBEEDOIEEAD urobilinogen & & gla-
ucobilin BMADHE &£ 13 L WHEESED SN,

3) #F10g% A Kl & U712 glaucobilin 1Xa »3
fREEE S Bk 261, 1@MERFASHIA 261, FrEZE
5@IF 25 & ISMMEEE S 3B 51, glauc-
obilin e j3iAMEEMA S 34, glaucobilin Xl
IAHEESE 16 & B MEEELEICEY b hi.

4) Llkick h AR TERK SN 3 bilirubinoid
itid Xa B A7z 59 Tlle, Xlle 7z & OREMEkDS
BINALMBPLh LT

5) glaucobilin Illa, IXe, XIlla OFYERRAIZ
pH6.0D # % / — VB IR T i12630nmBhE icf e o
FAZAD, Illo, Xe, Xllle OIFicERER IR
LU, pHL. 0DIGEEE % 4 / — VIS I T 14 680nmfiE
RIEEORKIMRIL L, 1o, Xe, XilleDlEizE
BEAICEINIZH, =27 V{LRTD glaucobilin &
27 MEOYE ORICISRRICR & 221 ieds - 12,

6) glaucobilin IXa dimethylester & violin 2b

(mesobiliviolin IXa dimethylester) & ZTT, 7 -
globulin OfICIZ X WHERERERAEE Y & h, FFRYE
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Studies on fecal bilirubinoid.
Part 2. Characterization and clinical significance of fecal

mesobilirubinogen.

by

Kenji SEO
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(Director : Prof. Kiyowo Kosaka)

Disturbance of bilirubin metabolism in the intestine in liver diseases was investigated from
the oxidation products of mesobilirubinogen. Feces were obtained from five normal subjects,
five cases with chronic hepatitis, five cases with liver cirrhosis and three cases with hemolyt-
ic jaundice. The oxidation products of mesobilirubinogen were prepared by Stoll’s thin layer
chromatography after extraction procedure from feces by Watson. The oxidation products were
divided into two groups, verdins (glaucobilins) and violins (mesobiliviolins).

The verdins were identified by nuclear magnetic resonance (NMR) spectra and mass spec-
trometry as glaucobilin isomers. The results were as follows ;

1) Glaucobilin IIle, IXa and XIlIe dimethylester were separated by thin layer chromatography
and identified with NMR spectra and mass spectrometry.

2) Significant correlation between the appearance of glaucobilin isomers and the amount of
urobilinogen extracted from feces in liver diseases.

3) Using ten grams of feces, glaucobilin IXa was found in two out of five normal subjec-
ts, in two cases with chronic viral hepatitis, in four cases with liver cirrhosis and in all ca-
ses with hemolytic jaundice. Glaucobilin IIle was detected only in all cases with hemolytic ja-
undice, and glaucobilin XIIla was positive in a case with liver cirrhosis, and in all cases with
hemolytic jaundice.

4) According to these results, it became clear that not only IXea type but I, XIlle type
of bilirubinoid were contained in the human feces.

5) Absorption maxima of glaucobilin Illa, IXe and XIlla were found at 630nm, 630.5nm and
637nm, and the dimethylester of them were at 630.5nm, 633.5nm and 636nmrespectively in metha-
nolic solution at pH6.0. After acidification with hydrochloric acid into pH1.0, absorption maxi-
ma of them were moved to longer wave length. These maxima were 681.5nm, 682nm and 682.5nm
in free type in the order of glaucobilin Ille, IXe and Xlle.

6) Significant correlations between the amount of glaucobilin IXa dimethylester and ZTT or
7-globulin were found. And it was reaffirmed that the appearance of fecal glaucobilin IXa and
mesobiliviolin IX@ in various liver diseases were important items to determine the degree of the

liver parenchymal damage.



