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T B OB A bilirubin-phosphate ZFEIDERKAIER

BILAZEZHRE-NEEFEHRE (E /MR EFREE)
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(FEFNS04F 4 A21 8 %Z5R)

#

HRRIzIE 2 B O bilirubin BEEL) IFEE
BT & 2 EEIEE & U CEE bilirubin O 0iC
X A (75 bilirubin DIEE TH 5. E#E bilirubin i
R4 bilirubin BAFR CEAX DHEERIIA LK
S hHERINB DT, BHAIKIZIZEALETRT
i bilirubin & L THEI N 205" 2 DAKS
(60~90%) #3 ester B! bilirubin T& b} LD ester
B3 E DR glucuron BE ester 5 5% 2 HSIE, X
KTCIX80~87%" " " KIETIX30~60%" TH A L

L£xNTWV3. ZLTZDiEH DEH bilirubin &-

LT, WA - /MROEE bilirubin® Isselbacher
&McCarthy @ bilirubin-sulphate” """ "*) g
®@ bilirubin-phosphate™ "' '* Mi3#>, bilirubin &
amino B & DAY HH B L DR FREY L ED
BEESHLNTVA. 2L THL OFRERE
BicFRTORAESTILT 2 Eiedh, K
RzDAEHOEERVEILT 2 BRI NS
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5, BEOBAIFEEREEROET A bilirubin-
glucuronide SEDHEE 2#3 L, HWEEEELS
BEL 12 2T PEHS L bilirubin-glucuron # mol HD
EF289 T30 Em&i3 " P2AVI rat D
EE ISR FIC L BIFEERICP 2H T 5 bi-
lirubin Y E DN HD T3

T b DR IR B i TR E Mg sEE 3 h
1434, glucuron IS LA DHDIAE, 50
ik 2 ECEE - Bis FOBREEOTIEICL D
RIEsNAC & 2HRSES. 2 THEEIBHTF
@ bilirubin-phosphate 3E D 5%%%1&%‘3‘ L, B
REE D bilirubin KRR E OB MNERICONT
WEf L1,

BERR

BRI, BILAZEFRE—NRHICARRE
S UNEIBER O, EERKEELET, SHFE
84, 1BMERTA106Y, FFHEZSE 841, (REMEAET
#l (Gilbert SE#ZEf 4 #l, Dubin-Johnson fEMZEf 3
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g, 08D 5 125 &, B - IHERICEE 2D S0
fige B 4 & 8, REE 6 FlONEN 23 tribEt59
BIc, FESLERTNTERERE, FERick
2482, SEIFSEREICE hBIROREEL T
53DCHA.

W

1. BRI

BEEERIc+ BBV v 7 2BAL, XRER
FieTJ v 7 0fE»+ B TITHICEZE L TV
5D %BoL, T A OB 2K > 1288, olive
H10ml 23 AL CBBHOH 2 Y, S5h7c B
BBt 2EE L LTE B,

2. #4 bilirubin OJHE

$EELL 72 B BB 2 HRZZIC CRIRIEEST S % & bilir-
ubin RBBEBEODOTF ARELTHETSE. th%esR
P (No. 6) i TRIFRIL, FLOKE %
methanol 2 THMH U1: 8%, BE&EEL, B0 met-
hanol THi, FB, BEZET 5 ER%23~5H
13725128, steroid, RFEREOREZEHMNE LT
#Inl ethyl-ether {2 T L 12 & @ % #4 bilirubin
1 V%

3. 'i# bilirubin OYESY

Billing & M %18 column chromatography %{#
L1z bilirubin 3 238 (M#E bilirubin, Pig-
ment I, [)5BEE" "1t/ 50y, 10g®D silicone
IPREE#E 1% butanol IB# (50ml n-butanol, 45ml
H,0, 5ml 0.05M phosphate-buffer pH6.0) D+
BO.5mlic TR 6B, FTE2PMATIIREHEL
2h35, (M1, 8cm, & X20.0cm® glass BILT,
#3510.0cm® column 2{EB L 12. 2D column @
Ltttz 2. 185 h1oH bilirubin % butanol B
OTFEWRO.5ml K THEMLI b D2 TLICRE 3¢
1205, butanol REKD FEBRICTER, AT T
EH$ 5 &, L L bR bilirubin, Pigment 1 &
& ¢ Pigment [ D 3 EMSDEIBEINS. column
DS E CEMLIZOSL column T b REOE
W2 L, M 3Nz bilirubin 438 % FEHEE)
L& biz Pigment I, IOE%25E L TRHIHL,
—$E LT methanol K THIH U 6 D2REFEE L
[Fi#E bilirubin & U7z,

4. column chromatography 8z ¢¥ bilirubin-ph-
osphate SNEDEYE.
column i%, E# 1. 8cm @D glass B RFFE KD
cellulose powder (mesh 300)%Z X10cmizco®

(]

CEEME L, n - butanol : ethanol : H:0(4:1:
2v/v)iB#K 1 ml 2T 3 ¢85 hizE#Ebilirubin %
VSRE L, +43iCcolumn OEMICRE S w1248, LR
OB % B & L T¥tHchromatography 21772y,
ester Ebilirubin 8 3 2B ORS 0. 1053 B % #HH
U 7. 7336 C ORI 0. 1043 B O TEHE 1T 13 Gmelin AT,
diazo K, HBkester S5, urobilinogen UG,
Schlesinger X[, benzidine Sity, #molybden
B8R, ninhydrine RS %21T78-172.

5. bilirubin BIXEE.

bilirubin DE &3, Jendrassik & Cleghorn K
EERic X b BIE L1,

# 77 Ehrlich K diazo EHKix, F 1 K 10mlicE
240.3ml ZEEDEHER U THEL, Leitz #HB
HELHEET Model M % Vi &535mu CHEL.

6. bilirubin-phosphate $HGHEROE HEE.

SEEOEHIL, BEHE bilirubin 8137 3 ester
%I bilirubin &8 3 9@ AE @ bilirubin-phosphate 43
D bilirubin BOF b BV 2 HRFICTRDI:.

7. FFHSRERE

FFEERRE & L T3, M5 transaminase . GOT,
GPT (Karmen BfL) EHEORIE, BERIGE LT
Kunkel KHiEEHSNEAER (ZnTT), thymol [BEHER

(TTT) #2175 ->1-. ZDfth BSP (4573E) EiE,
cholesterol 8, Kic, 7-globulin 8, alkaline-
phosphatase (Bessy LowryBifi7) 22T $ #IE
L.

ERHEE

1. bilirubin-phosphate 43D EHE.

bilirubin &8 3 53 @A @ Rf0. 1053EE, Gmelin
UG, diazo SUSIFERHE, 48 ester SUSE
¥:C, urobilinogen 7% 5 IFIC Schlesinger X
M Td b, benzidine KU, %% molybden BER
I ninhydrine RIGERM: CH -1z, L BRESHEICD
WCCHRBIRAIE 21778 - oI S A g 12 B
LD EH o LDREIR, FAE™ O S bilirubin-
phosphate FEDATH B L EWTELD LT,

2. SEME®EICEHT 3 bilirubin-phosphate 43
HEDSEE.

BERE L HBLNIZBIEH AR OKFIHE bilirubin
&iz3d4 3 bilirubin-phosphate ED 5 EHE % %
AT - [BEREEENIc ST 2L, 1Dk
5 ThA. WEHITIX0.1~4.8% TEH52.1% ¢, B
DHIETIX0.1~4.3% TH52.2% Tdh - 1. 2T
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X1 Percentage of bilirubin-phosphate
fraction in direct bilirubin in various
liver diseases
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E acute chronic cirrhosis g

hepatitis | hepatitis | of the liver | jaundice | pathy | @

RIRERAIZ B0 TIZL 3~10, 2% T35, 0%, 184
FFXTi20.2~9.6% TY¥153.5%, IFEZEIETI34.6
~10.2% TH¥HT. 3%, hBHEE (Gilbert [EMREE
44, Dubin-Johnson SEHREE3H) Tit, A& X%
DE»E L BEIZENIZD, 2EELTRIESDE
DK E L —EDOEMIZEDIZL VB EHE 5% Th
-1z,

BHROABRELRELIILONEITHY, I
FEEIERf I XTRIBE, AR 3 SEBHICH LERRER0. 1%,
BT ABE 13 1 % DRBRECHEDEBLTRLL
BB RBHC L LEIRE 1 %, 2ED

SERICH LTI 5 $OERECHEDOEM%ZTRL
1z.

3. bilirubin-phosphate SFBEIEHR & i GOT,
GPT il & D8R

&R L2 F i1 5 MFE transaminase (GOT,
GPT) {fid, SERFRHIC b BRI IITAEIHICTT
oTWalcdy, BEOERIEDONTS, %12
1EYERT 7S, FFREZSE/ & ¢4 mER ERCEREH
MDDz & —EOE@MSR LN, M2, B3,
IR § & £ bilirubin-phosphate FEEFE & D

Ricd - 1o AL RRED Shizgh -1z,
4. bilirubin-phosphate 3EH B alkaline-
phosphatase & DEEE
FF - BB RE B AL EDME alkaline-phosphatase
(B.L.u.) & bilirubin-phosphate S HEiGBE &
Otz 4. IR CLLBREOMEBIREBED SO
Ith -1z,
5. bilirubin-phosphate 93 5= & i 75 B &
Rt & DRAk
£595iz-o4v T, bilirubin-phosphate 438 D &
FE L EEF O R—SHHIc s 1T 3 MBBE NG %
S U TRET Uz, B 5 33 EEEEE  Kunkel KRR
BEESNRUG (ZnTT) & OBBFRERUIZ S DT, fitdhi
ZnTT (Kunkel Bi{if), #4#hiZ bilirubin-phosphate
DESEEX (%) Th5. bilirubin-phosphate 53
B HEE ZnTT IXFER IR OEOHEBEERL, 1
BEREUIr =0, 62 CREREIZ0.5% LT TH -1z,
B9 6 1%, bilirubin-phosphate ELHFE & Macl-
agan X thymol IRBRIG & DRBFZERLIZ$ DT,
ZnTT ¢ [T bilirubin-phosphate 73 5 B &
(%) LR &z TTT{E (Maclagan Bfi1) D -
RERD, RWIEOEB%ZRU. HBEFERIEr =
0. 66 CRERREIZ0. 5% LT Ch - 12.
6. bilirubin-phosphate 73 ESEEL L 7 -globu-
lin & & OBALR
BIEHIT I 1T 8¢ AT bilirubin-phosphate 438
SHEE L A-ROMmME &S $ 7 -globulin & (g/
dl) & DBEERIL, B 7 i Roha & 5 icHEHBIREKO. 50,
fERRER0.5% LT & EbHTHWIEDHEHBE%ZRLI:.
FICFEEEI SO T2 ORBIZERTH - 1203,
7D XHIOHEEY BB A H T1d 7-globulin
BEOHEIN% W 22 DI bilirubin-phosphate 4378
SEEOLRITERTH - 12,
7. bilirubin-phosphate ST EEEHH & cholest-
erol & OEEKR

Table 1. Examination on T-distribution of two groups.

T Control Hepatitis Hepat-itis Cirrho;is « | Cholecystopathy
acuta chronica of the liver _

P< (n=14) (h=8) (n =10) (h=8) (n=11)
Control T~ | 2. 1.73 5.93 0.12
Hepatitis acuta 0.01 1.09 1.53 2,55
Hepatitis chronica - - 3.02 1.4
Cirrhosis of the liver 0.001 - 0.01 5.28
Cholecystopathy - 0.05 - 0.000 | T~—0
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BJ2 Correlation between bilirubin-phosphate
fraction and S-GOT activity (Karmen unit)
Abscissa means percentage of bilirubin-
phosphate fraction in direct bilirubin,
ordinate S-GOT.
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4 Correlation between bilirubin-phosphate
fraction and alkaline phosphatase (B.L.u.)
Abscissa means percentage of bilirubin-
phosphate fraction in direct bilirubin,
ordinate alkaline phosphatase.

3 Correlation between bilirubin-phosphate
fraction and S-GPT activiy (Karmen unit).
Abscissa means percentage of bilirubin-
phosphate fraction in direct bilirubin,
ordinate S-GPT.
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Correlation between bilirubin-phosphate

fraction and ZnTT (Kunkel unit).

Abscissa means percentage of bilirubin-

phosphate fraction in direct bilirubin,
ordinate ZnTT and x means patients
with constitutional jaundice.

) r=0,6195
p<0.005
15 .
10 . .
5 e o0 o o % x x
xs ¢y [
LAY J IR ] ]
5 10 %

FEEEB 2 & O 178 cholesterol & (mg/dl) &,
bilirubin-phosphate 4} i 5 B & OEICiZE 8 iC
Ry ic—EoEmMIR s hY, AREOHEMA %
F T

8. bilirubin-phosphate 3 EiGHEFE & BSP (45
) B & 0%

KRBTSR % Ei1cE1 3 bilirubin-phosphate 73
EHEEE:, BSP4SELE ORKIZ, B IKRTC
L EDORE 2R, fEREIE 1 % LU T THRERK
120.51CH -1z, X 9RO XENIAEMHES T,
Dubin-Jhonson fE#&Ef 4 fli&, Gilbert SEREY 34

6 Correlation between bilirubin-phosphate
fraction and TTT (Maclagan unit).
Abscissa means percentage of bilirubin-
phosphate fraction in direct bilirubin,
ordinate TTT and x means patients with
constitutional jaundice.

r=06628
p¢Q005
8 o
6 (R .
4] g x
2 fa0 Rpxocere *x x
Xeo g gpo off 2 P
5 10 %

12 5RTizAHIC BSPEHEPEHETH 1.

9. bilirubin-phosphate T EIHEE ¢ Kic &
OEFK

HEEOICGMTMHEE (K#E) &, 55, 10
453, 1553 DM ICG MR & b KB 2Rk 25t
BRicTmiEEE (K ) 2K, B10iEH
gtz Kies fll, F#liZ bilirubin-phosphate 23S
EXEZLUILLDTHAH, ZOMITIIED TRV
B OHEEAHZED 6 h, HEEFEEIE-0.61, EHREKIZ
0.5%LUTFTh-1.
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B8 Correlation between bilirubin-phosphate

K 7 Correlation between bilirubin-phosphate
fraction and y-globulin(g/dl). fraction and concentration of cholesterol
Abscissa means percentage of bilirubin- (md/dl). Abscissa means percentage of
phosphate fraction in direct bilirubin, bilirubin-phosphate fraction in direct
ordinate y-globulin and x means patients bilirubin, ordinate cholesterol and x means
patients with constitutional jaundice.

with constitutional jaundice.

.
ak ot
*
30 r=0.5079 . ¢
0 p<0.005
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5 10 %
10g,
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B9 Correlation between bilirubin-phosphate
fraction and BSP retention. Abscissa means 10 Correlation between bilirubin-phosphate
percentage of bilirubin-phosphate fraction fraction and Kicc. Abscissa means percentage
in direct bilirubin, ordinate BSP retention of bilirubin-phosphate fraction in direct
and x means patients with constitutional bilirubin, ordinate Kicc and x means patients
jaundice. with constitutional jaundice.
!I. L)
50 r=Q5078 %
* . 0005¢p¢0.01 020, = . r=-0.6103
L N * e p< 0.005
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Van den Bergh” &ick hi2I8 S hi-EEER, &
BB bilirubin D ABBICOWTIE, WM - MRS
NIz & b 1950EE4)H TH b T SMIZE DT,
B 5 I IE R & R bilirubin IX{LEHEE FicE
EbHH b, FER bilirubin (X 8 ALORISED propion
B HEHE D IS ELAR bilirubin G, j@# bilirubin
13 % O propion BEE T ester T IIERERLTH
b, &N TOEBEE bilirubin 1k ester BIASALR
RCH3BEREEKLUIZ. £#D% Billing” ", Talafant™)
Schmid” ¥ & (X[E# bilirubin ®AE53 & glucuron
BE ester ThAERZFER L, Chitd - THEEE bilir-
ubin OAHEIX bilirubin;glucuronide ThreET3
ML anrbs, zDHEOHFEICL b bilirubin-
glucuronide D A A9~ T DEHE bilirubin Tid/s
WZ eSS, EY, Billing BE b 0% RED
bilirubin non glucuronide I EHOEFEELEHD T
%" Talafant™ iZ bilirubin-glucuronide #3 alkali
KHUTREETHEE2RAD TS0, Arias™
WX FEVA It #E B M1 A OB # bilirubin AT
alkali IZZRE T, £ 712 B -glucuronidase ik h 7Kg
ERFIDODEBNOSHEET L 2RELTY
5. ¥71: Watson’’ § Billing ®E 5 Pigment I,
Pigment [I DSOS EAIT Y alkali KEEKLE
H bilirubin OF £ #38%, Talafant'™ & (L - /)
WO U 12 8% bilirubin 43l 13 glucuron EEEE
MTHBCEREDTVA. %L T bilirubin-glu-
curonide M A TIZEEE bilirubin OAREHSHRAE X
nNBNCEdSE, ThbDF glucuron BE¥aS R
B bilirubin IZOWTODBRBTRbNI. 20
%55 Isselbacher & McCarthy @ bilirubin-sulp-
honate!!™"""" ™" SR 12 & 3 bilirubin &
peptide & D&Yy, bilirubin & amino B & D%
AUV LRI N, SHIKBEEEViIcL-T
15 - /NMEOEEE bilirubin EAD ester B bili-
rubin Y EAICHERE ester RISEBEYEN S E
NTVAEMEEINTEH, Tenhunen'” SiTk
hZOFESTRHIN TS, ChioRcBELTH
FEA L, FFEE=ERIC bilirubin-glucuronide 43
EOBL 28D, A 3P 2AVICERL b, BF
REERHIC I RO P S iE DI 2 Ry, BEH
A®D bilirubin-phosphate £ EID NS bilirubin-
glucuronide IKX{ 2 UIEAVIBRB TH S 5 LEATI.

ZCCEBIRe CBEN - BERKBICBIT 3

ZOBH RO BB HE bilirubin 1TXH¥ 3 bilirubin-
phosphate BB 23K L W B BEFHEERE
LEDL 5 ICEEEMES § obic oW THRE 2INA .
7235 bilirubin-phosphate 53 il ester B bilirubin
#3DEICHT- H paper column chromatography
iz b ester B bilirubin & 3 P EI 2 DR 3BT
BB i 59, 0 %TEFEY 5 ' 1B bilirubin & DR
SYsRERE L 72 5 A5, RI{EIZEEE bilirubin 0, 75,
ester B bilirubin 28 3 40, 10T & H RI{EMSREK
BLEWRIHERACT LMY 5 LR,
F 1220 REO. 102 EDOEMERIG I, BE 1. b~
T2 RRITIEEE ester RUGBHEDEEER! bilirubin Th
>t

3 TREN - HERES 2 FICET 5 bilirubin-
phosphate S} EI5 HRIZ@ES /20 UL ESGERZE
DOIEFEMEEL2BECIIYE2. 1% TH bH, X 12IBD
SEBE TRV 2% CHEREEEOEZIIRD
12 - 12 DS ASYERF 2B E T3 ¥ 193, 5% & BRI
HUTesBmofEm=@»tz (P <0.1). 8
PERFABFITI2I3 & A EHEOMRE L IZiBEBOBE
FHIHICEB TR LIzt >, 5. 0% & 1@HERT 4
S h O SEVMEAZEDIILL T EERETIZG
otz (P <0.3) B, 0Bk TCRFEEDEME %
Bolc. TROLIFBEREETIZIZ YIERIEL
EELTOTEVENERBELZRLTCVWA T LM
Baha. FFEFEIETIREET. 3% &, WEEE, Bo
S RERY, EBMFFABIIUERE (P <0.001, P <
0.001, P <0.0)x LR 23D, —HiEEMEN
BETIZIVIES5.5% Th > BIEFITE 5 558K
-3 1 3P% AR

L E®D T &5 5 bilirubin-phosphate 3B O | [HE
bilirubin {34 2 B4\ O BT S™ OBhyE
BRCE R L AR IR A C L8 h
12OT, ZOFELEER L RETHERE & MR
RFEEHE LI, £9105 GOT, GPT{EE bilir-
ubin-phosphate 3 EIEHEX & O CiLEEAM 2 28
»iz-tchd, GOT GPT (i iXBF Ml 0% - 5
FERMRL, SRR, BHFXEBR IS,
FEEERETIINL T L LBl ORIk
hRracd, £1- GOT « GPT {13 A D%
¥, BIICE LT bDTHEH 6, HFELHEIC
Hpl$ 3 & ZZ 540 5 bilirubin-phosphate 23 E5
BEREOBicHEEBRONLZLTE, Thzxdt->T
bilirubin-phosphate FEEHEVIFEEDCREEF &
RS H 20 E ) DOYEICIREEBNTHASS.

569



570 L M

alkaline-phosphatase (Bessy-Lowry u.) & bili-
rubin-phosphate 53 S HX & DI I IBEEDOFHEH
2ZREBD S Hzh T

—FEBERGD 5 5, ZnTT, TTT & bilir-
ubin-phosphate SYEISBE & DF T, fERRIEKO0.5
%LUTEVHSBHDTRWIFOHBEMR LAz, 20
B i R M S 1 o T ORI SERIC oW T
DOYRE, i 4 EEH O glucuron B mol Hiiz
DNTDEA 72 & DF#E T glucuron B8 mol HdD
{ETF & ZnTT, TTT 2 X ORIGE & 138 { HiEE%
RY &AL bIINTEEREL{HT, glucuron
BIASEMSET UBaicid, BicsmBiassrRE
LTWAZLEBZRLTWALEBDOhA.

KICMBEEEHEARD 7 -globulin & OEF%%» R,
3L0.5%LUTEVIBRHDTRWEESLED SN,
ZnTT RS 7s &5 7 -globulin 7 H & B \WHEE %R
TELL EINAS.

cholesterol & bilirubin-phosphate 438 5 &
& OICIZEBBIRFED b hish - 12d5, COEIRE
BA L B ERERR & 1CBEMR T A T afiAES,
bilirubin OAEGEEL IZZDBEBR L 3 2dick
2bDEELLNI.

BSP (45%}) {& & bilirubin-phosphate 4} 545
R olizik, 1 %UTOGRECEDHEBHED
shit:. i ICGJﬂl#ﬁYﬁ?&$ (KIOG ) & DEIe>
WTH0.5% LT ORKRECADHEENSRESL hz.
BSP i3fF#aM3IZ X b glutathion ¥8& %21 THEH
ekt 343 5 ICG IIFF T2 < a8 » 2 3ie
gt ah 3. f€ - T bilirubin-phosphate 43
BESHEIFREREICL 3 glucuron B/ & D
AEEDETOAKIZ 5T, MR L & BESEL,
FFEEORME RIS ECBRSH H, FEERE

w

{2 T bilirubin-phosphate B S EHXK LT
DOIFEBL ) BOARERRFENCESOBH Tz,

¥ B

BIERT - IBEREE % & DB bilirubin %
Billing ® 3 SEi&icE O EIHEL, S5 column
chromatography ek h 3B S hiz, AL ICL
& INTL S ester BY bilirubin 43 & R D IHEE
ester GBS ER 2 ER L, BERE bilirubin &
T AEEER (%) K2V THRE LROKERE 8
1.

1. bilirubin-phosphate 43 B i HHI3, FFEE
FERT—BEAS { THT.3%, SV CHEMEEER
5.5%, SMERTREES. 0%, 1BHEATREE3.5%,0ED 5
fEB¥2.2%, WEEE2. 1% T b, WEELEE, 2
FFRE B IC L LA E 2 h 2h0.1%, 1 %
ORERBTCHEBEOEmMER L.

2. bilirubin-phosphate FELEEX - MEB Y
R0 ZnTT, TTT &130.5% LT ORBRE TR
EofEEE%/RL, v-globulin 8 & § RUWHE %2R

S V%

3. bilirubin-phosphate 25 H X & [l i tra-
nsaminase, cholesterol, alkaline-phosphatase &
ORI IZBEOHEBIRED bhigdh -7,

4 . bilirubin-phosphate FHEGEE L BSP (45
73) fE& OMIIZIEOHEBEMED Stz 12 K
L DI, 0.5%UT OREBRETADOHEESED
b,

(We#k 21 1o b EEHN I & LIsiEgil
FEHMICESLET. )
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Studies on bile pigments
Part 1. *Clinical significance of biliary bilirubin-
phosphate fraction in various liver diseases.
by
Mamoru HIROHATA

The First Department of Internal Medicine,
Okayama University Medical School, Okayama.
(Director: Prof. Kiyowo KOSAKA)

Bile was collected with a duodenal tube from 14 controls and 45 cases with various liver
diseases which were consisted of 8 cases with acute hepatitis, 10 cases with chronic hepatitis,
8 cases with cirrhosis of the liver, 4 cases with Gilbert's syndrome, 3 cases with Dubin-
Johnson's syndrome and 12 cases with cholecystopathy.

Bilirubin was extracted from the bile and separated with Billing's siliconized Kieselguhr
column chromatography. Bilirubin-phosphate fraction showing positive phosphate ester reaction
reported by Kondo, was fractionated with cellulose column chromatography as reported by Monobe,
and finally its percentage to total direct bilirubin was calculated. Correlations between bilirubin-
phosphate fraction and various liver function tests were studied and the following results were
obtained.

1) Bilirubin-phosphate fraction was found to be 7.3% in cirrhosis of the liver, 5.5% in
constitutional jaundice, 5.0% in acute hepatitis, 3.5% in chronic hepatitis, 2.2% in cholecysto-
pathy and 2.1% in controls. Percentage of bilirubin-phosphate fraction was significantly higher
in cirrhosis of the liver than in control, cholecystopathy and chronic hepatitis, and in acute
hepatitis than in control and cholecystopathy.

2) There were good correlations among percentage of bilirubin-phosphate fraction, colloidal
reaction (ZnTT, TTT) and serum 7 -globulin fraction.

3) No significant correlations could be found among percentage of bilirubin-phosphate fra-
ction, serum transaminase (GOT, GPT), cholesterol and alkaline phosphatase.

4) There was a good'corre]ation between percentage of bilirubin-phosphate fraction and
BSP retention at 45 minutes.

5) A significant negative correlation was obtained between percentage of bilirubin-phosphate

fraction and Kjeg -



