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WAL LIXFHIDED ThHbh, 2D biliverdin 13
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BISR#IE (biliverdin MHETHEL, DV TRILINT
bilirubin 249 3 ) H3F &, [#E bilirubin DT
EWMB TH5 &L A5 5 HE biliverdin &  FFFR X
Na~xEVDTHE L ERBEOLER(FE) 1tk y,
BitBEINTWAELATHY, KB IKIN
TE#E (¥ZE8E) bilirubin BE{LINTETEE
# (fag®)biliverdin & $ FFFR XN B~ & biliver-
din (RBRBH RO % I3[ biliverdin & b EiE
1t (A &) 3 iz biliverdin ThABEHBRKEHDT
HBEMN) b—FFIhTHB LS.

Pt IC KRB DB 2 AR IGER T L IdEERN
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A8 2kg ~ 3kg DGR ELFEA L.

KR
1. SMBHEDOVER & FHARH OFREL

ERMABR L UK RICOWT, BEFEHRRE
CHIME U 128, BREBEENICR) 2FL Fa -7
(4145 VERTES No. 10) 2EBALTHIEHE
PYERLL T2, SRS 2 HEHE 3023 i SIEREL L
12h3, SEEE HEICIZA TR 300 L AR 5 R
B F CE 12 RERELL 12,
2. BEBRANE

EIRIE 5 %7 KUK, 5 % REREL V5%
xylitol W2 A LTz, 2h 6 DBEROATI, KR
E#IRzEBUMAEE1kg »72 b 10ml OFCIT- 12,
3. fEH DB & (biliverdin + bilirubin) OFl

Ek

U Bt ic >0 T lEHH B & 2 BIE U 12 4
B & %R, biliverdin, bilirubin &%= LAY
OF I YBEIEL .. ZEEAEORIER Leitz
53¥6% EET (Model M) 2 iV, BIEH EHEEIIKE
610my , #3 bilirubin 8 & [HiE bilirubin 2I3KE
570mu THIE L1z, S BBIBHEEREREDZDOD
biliverdin H#EHI#8 12 biliverdin hydrochloride
(Sigma) % FVVERL L 1.
4. glucuron BEHIE L

O-glucuronide ¥ & ¢ E-glucuronide # naph-
thoresorcinol picrate %\ 1z AfE 5% & ANa-
BH, Lk CE& L 1:.

Iz VIR IR S 7 DEDEVERR L 12
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5. ethyl anthranilate azo f&5EHEMIE

Heirwegh SDHE Tz ab B, di-
azo A 2%iZ ethyl anthranilate 0.1ml iz 0. 15N &
B 10ml %#I0A, 35 0.5%NaNO,0.3ml Z2i0A
TEMULES SEBEL, Chic 1% ammoni-
um sulfamate 0. lml 2700, B 3 SRAHNE
Lz D%EFEAL, 20 1ml 2FHIBH 1ml i< gl-
yeine-HCl $E% ¥ (pH2. 85) % 1 ml JRA 12 b IR
L, 30M=B BT A itk hAELI azo
& 31T acetyl acetone < n-butyl acetate (17
3v/v)B®K 2ml 2INACTHELIRE L 3, 000HE TS
SREE LT, acetyl acetone - n-butyl acet-
ate HHICHH I N1z azo BFRBREICH L2,

6. bilirubin-azo B8FED I EDREE:

F9H 5 2 (20X 20 cm) i Kieselgel G Nr 7731
(E Merk 84) 2EEH & 35 1 mm BE 2/ERL 2
%, 2hiz(5)D acethyl acetone «n-butyl ac-
etate FHHID azo BFELPBFEL LM S, 8 S5mm Ll
HoMHE UTHE 382, BHKICX chloroform
-methanol +H,0 (65: 25: 3v/v) ZF\, IR (10
~20C) Fe—&km LRzt h15em I LB ®
tz. BBI& N7z bilirubin —azo 8% iX Heirwegh
ST b VEBMEETRL O a0, a2, 03, B, 7,
§-azo pigment & FEFRL 7z,

7. BB & b @ bilirubin HHEERE

Ostrow5® DF itk -7z, ¥bbjEificz
D 1/58D5% lead acetate solution ZfMA T
bilirubin 2888 & L TILI 3 &, B OB 21T T
ZzOLERET, ZONE%2REKT1EREEL,
DU\ T ethanol T 3 BI¥EHE#, 452D ethanol iT
HEUBCREOKE LT EE2RT, Chitd3~4
mg @ ascorbic acid 2 A bilirubin 3 E % 1N
NaOH CTHBEEL, 303HREIMcEL Db, XK
EeBEC pHS5. 0 1B L 12D 5, chloroform - JKEE

X W

B2 (3 : 1v/v) T bilirubin Z2HHiL7z. T D chl-
oroform HHIK# 54 1/582D1 % ascorbic ac-
id solution THE¥#E, 10% BE/KTHEERL, S
CHEKTSELULEEFRUIZDOE, chloroform i
MUz 2 A WTRAIL 72 chloroform 1R %28
FEEI¥AC EitL - T bilirubin 25 ¥ 12.
8. bilirubin RGO ESIREE

McDonagh 5% OFHiIcX 1. §78bbBE%
(6)DIE L EMFICLTYERLIzD B, chloroform:
KEERE (990 1v/v) T—RITEREET bilirubin 33
Rf #0. 738 ¢ £ C=iR (10~20C) FTCTREL 1.
9. {EHEFERCNT S glucuron B mol L

WEHERRIX(3) DEIRLIZC & L # biliv-
erdin & UTHIE LTz, #-> THRIBITBFRILETS
glucuron B mol Hi(mol k) iX

glucuron EE& (y) 582

mol = gt kR () 194

OR&L hEHUIL.

ERAE

fEt &, [EHeRME LR ic oV TirVTh
b EFRIOB MRS 2 12 HE FRTE 2100 & L1

1) jEHE

glucose A HEE, fructose BB, xylitol B
Boafmilaols 2 ORI R1 OB T
b5, glucose AR TIREMR 1L.5BHEL VER
DIETHS, fructose & 7B TIX& 750. 585, 2.5
B, 3.5~5.5BFEICEEDET A, xylitol T
ERR0.52KBICARDETSED NI, AR
2fE DR B, MEZEHLI IBHICER
DEIZBD I 12,

2) BHEERE & iR

SEOWEAMRIROBH &REBE & B REE
HEORFNEILIZE2DED TH 3.

Table 1. Bile volume before and after loading of glucose, fructose and xylitol

Fraction 1 (before
loading) 2 3 4 6 7 8 9 10 11 12
Group No. ml %

5% 3 5.0 100 71.3 70.0  63.2* 49.0* 57.7** 45.5% 52.2* 48.2% 44.0* 42.3* 41.3*
Glucose +0.6 +16.0 +6.1 +18.1 +17.4 +12.3 *18.4 £20.7 +21.1 +19.1 +£20.3 +19.6
5% 4 3.7 100 55.5* 61.9 79.3 85.4  72.4* 103.5 81.8** 87.6%* 84.3%*** 80.6%** 100.6
Fructose 1.1 +32.7 £39.8 +28.8 +11.4 +16.8 +19.8 +53 +2.9 +£18 +£54 +22.6
5% 5.2 100 55.0* 50,9*** 55 4***67.8* 71.3 743 73.5 77.9 79.8 7.1 73.9

Xylitol +1.8 +27.2 +18.3 +17.9 +28.1 £20.6 +34.3 +£33.1 £38.9 +50.1 +£38.1 +42.7
*p<0.05 **p<0.01 ***p<0.005
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Table 2. Excreated amount and concentsation of total bile pigmeist before and after
loading of glucose, fructose and xylitol

Fraction 1 2 3 4 5 6 7 8 9 10 1 12
Group No.
353.7y 100 1027 B88.1°**80.1 68.1 79.4 42.1***89.9 844 57.4 67.6 65.2
5% . 4968 451 2.0 +18.5 +26.5 +18.9 +14.5 +47.8 +455 +359 +35.3 +3L5
Glucose  6.9mg% 100  152.8 126.7***13L.2 136.3%* 136,9*** 95.8 156.3 160.8* 123.4 151.2* 154.9***
+1.1 £39.4 +10.4 +20.2 +81 +5.3 +9.0 =£45.4 +39.8 +34.8 +23.8 +14.1
158.0y 100  114.6 109.1 122.8 133.8 102.4 131.4 922 99.8 100.0 88.6 105.6
5% £24.5 4563 +64.9 +47.4 £358 +0.2 455 +83 0.7 +12.7 +168 214
F,ums: 4.5Tmg% 100  221.7* 185.4* 1615 156.0 148.0 127.0 115.7* 114.1%* 119.0 110.8 110.3
1.1 £56,0 +37.8 +45.0 +32.8 +32.2 +26.0 +8.2 4.5 +16.9 +23.9 362
243.3y 100  88.3 102.2 82.6 138.7 116.1 135.2 143.3 139.6 138.5 1255 134.5
5%, % £32.5 +27.0 +39.1 £38.4 +38.5 +5590 +43.2 +38.4 +44.7 +14.7 +36.8
Xylitol = 455mg% 100  217.5 226.3% 241.2* 239.8% 169.1* 224.8 241.2 296.8 325.9 329.7 370.7

+ +143.7 £87.2 +£71.9 +£89.7 +47.5 +113.0 +£125.6 +253.7 £255.7 +273.0 +358.0

*p<0.05 **p<0.01 ***p<0.005

Table 3. Percentage of total bilirubin to total bile pigment before and after loading
of glucose, fructose and xylitol

Fraction 1 (before
loading)
Group No. TBP TB/TBP 2 3 4 5 6 4 8 9 10 1 12
mg % %

5% 6.99 413 50.2 52.2  61.0** 69.5** 70.8** 74.3** 80.0*** 72.3** 74.8* 74.5* 65.3
Glucose +1.10 *43 +10.7 £6.3 +3.9 +7.4 +6.9 6.9 +80 +141 +10.4 +10.4 +13.8
5% 4.57 331 350 40.0 41.8  44.0* 49.3** 51,0* 56,5** 48.8* 51 4*** 53.4** 51 0*
Fructose +1.13 +4.9 +7.1 +8.0 +19.4 +2.6 +4.8 +54 +2.6 +7.8 +53 7.6 6.9
5% 4.55 36.9 43.5 43.5 54.6* 61.5* 75.6** 71.0* 73.1* 64.4™* 64.3%** 63.3*** 59.0%**
Xylitol +2.14 +9.8 +£12.3 +2.8 £7.2 +11.2 +9.4 +17.0 *15.2 7.8 +4.7 +£5.5 3.6

*$<0,05 **p<0.01 ***p<0.005 TBP: total bile pigment, TB:total bilirubin

Table 4. Percentage of direct bilirubin to total bilirubin before and after loading of
glucose, fructose and xylitol

Fraction 1(before loabing) o 3 4 5 6 7 8 9 10 11 12

Group No. T.B D.B./T.B
5% 2.93 8.5 97.2 97.0 92.8 89.2 87.7 89.0 853 89.3 8.7 842 89.8
Glucose +0.73 £12.3 +0.6 +1.2 +3.5 £2.6 £82 +9.1 +£9.7 +10.1 £10.8 +10.2 =*11.6
5% 1.48 8.5 8.8 89.3 79.6 90.6 926 9.5 824 87.6 920 92.6 93.0
Fructose +0.3¢ £5.9 +10.1 +50 +£11.4 +3.9 +3.3 +£1.5 +10.4 *6.1 +3.3 +3.9 +5.0
5% 1.66 91.0 79.6 90.3 88.6 89.3 926 93.1  96.5* 99.1™* 97.3* 955  86.6
Xylitol +0.96 *+2.1 +18.6 +51 +4.5 +6.8 +£41 *1L9 3.1 +£0.7 £25 =26 9.4

*p<0.05 **p<0.01 ***p<0.005 D. B. :direct bilirubin, T.B. :total bilirubin

& FEEH R glucose & HEE T30, 5E5R, THERBED LN, ZBIhOWBERGIBEOD
fructose & B Tid 3BFRLE, xylitol BHEETIX AicidBt e R, BHeiEE: $iE30
AT 1R MmNy S, fructose, xylitol ZREwohish-1.

TRZNLKRT S FIMBRD shiz. 3) KRB BFRIEFRD bilirubin FEO 5HE

BRI B RRE B EA MRE R L h WIhoR glucose A B¥, fructose B HEE, xylitol &7
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B O AR OKEH BRI ERD bilirubin 53E
DEELRRERIDBEY TH 5. 3BHEEE wHRT
1 bilirubin O HEHKI250% LA T & biliverdin AL
TdH-1oh, glucose B FEF TI130. 58], fructo-
se BB CIXA M3 B, xylitol AHBETIRA
6% 1. 5ESRTH0% LI LD SHE LRI,

4) #5 bilirubin 2EOER bilirubin 55 X

3FOEHE 2E WL - &B DK bilirubin &M
DE#E bilirubin SHLRIR4OFEH TH 5. BH
& T 3B IO EE TRT T I3 EH bilirubin i3
84.5% LI L% 5 THH, glucose. fructose & 1
Bz 5ERIR EFREAIRD 00, BRE
DL TR > 125, xylitol B TEED #i43.5~
4. 5EBICEBD LR 2 A L DI

5) WIEHBRRICWT A glucuron B8 mol

BERET-3BORBIERSOBEH TH 5.
BamER Tl 3Bt aREILYT 5 glu-
curon & mol Hid EFEM%ZTR U, glucose & fEf
TIIA AL SR, xylitol EFEECI31. 5%
A HRTEICE LI

6) fEHAbilirubin-azofBaFEIC T TEEOKE

BIE (5) OFEDE b MIEH BRI 5 glue-
uron B mol OO A & ¥ 5 I ERAH 305
ZolEH &, W\ L L TOAFRIOEH ItV T,
azo-pigment 2ZNZHEM L 2%, Heirwegh 56 ¢

Table 5. Molar ratio

of glucose, fructose and xylitol
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&

DB chromatograph HiT X b FEF 2TV
Ut ZDERIBE SN azo-pigment DER
Wit £6 OB ThHh5. NEEHICHELT fruct-
ose B BT as-azo pigment DHEDE T, d-azo
pigment DFEDEINHZAD 51 iz, glucose W ¥
T xylitol B HRE CiX as-azo pigment DIKT, 6-
azo pigment OEIMEMASA S M BBERETIZSH
Stz 138, xylitol & fHiEE TN BE CHRIERIC
AHEDHNT a,& B-azo pigmentODHIREMB A LN
1.

7) FEMH A bilirubin Bkl

Ostrow 5 DY ik hIBH A & bl L7z bi-
lirubin £554#9500y %2 {#EFH L, McDonagh 5% D%
/8 chromatograph ¥ {2 X b bilirubin B kD5
EOMERRAILL LA, IHORBBOER AL
», E#id bilirubin lle, AHHZ bilirubin Na,
THHZ bilirubin Xlla & 2B 3 h, Z2h 60K
K7D EL, bilirubin Mle 5.09+1.46%, bili-
rubin Xa90.30 +2.74%, bilirubin X« 4. 64+ 1. 64
% TH-1c.

BRELSUICER

biliverdin I3FFBEFKIC b bilirubin BTG Sh,
glucose 132 DEITTRER BN S ¥ 5 T L IXBEIC Ba-
rry & Levine (1924) itk h & S h T3, #

of glucronic acid to total bile pigment before and after loading

Fraction 1 2 3 4 5 6 7 8 9 10 1 12
Group No.

Group of 1.38 1.77* 1.60 .32 128 139 1.43 1.37 140 1.4 .31 1.33
5 % Glucose 3
Loading +0.04 £0.13 £0.18 +0.09 *0.07 +0.15 +0.19 +0.04 £0.10 +0.21 £0.14 *0.11
Group of 1.67 1.93 1.82 1.9 1.74 1.55 1.56 1.54 144 1.47 1.4 1.42
5 % Fructose 4
Loading +0.04 +0.13 +0.18 £0.09 +0.07 +0.15 £0.19 +0.04 +0.10 +0.21 +0.14 +£0.11
Group of 1.48 1.78* 1.56 1.45 1.50 1,50 1.38 1.42 1.35 1.31 1.32 1.26
5% Xylitol 4
Loading +0.13 £0.09 +£0.27 £0.24 +0.19 £0.17 £0.20 *£0.18 £0.17 £0.15 +0.10 £0.16

Statistical significance was calculated between before and after sugar loading in each group

*»<0.05 **p<0.01 ***p<0.005

Table 6. Distribution of bilirubin-azo pigments after loading of glucose, fructose and xylitol.

azo-pigment

Group No.
aq a, as B8 Y &
Control 3 19.8+3.8% trace 31.6£5.0% — 8.91+2.6% 39.7+3.3%
Glucose 4 19.3+3.1 trace 22.4%9.7 - 8.9+1.4 49.4%9.4
Fructose 4 19.8+3.9 trace 18.7+5.8 - 8.2+0.9 53.2+7.0
Xylitol 4 23.3+6.7 3.5+1.2% 20.5%6.6 1.2+0.3% 9.8+4.8 42.2+7.8,
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Table 7. Distribution of bilirubin isomers
in the rabbit bile.

No. bilirubin [le  bilirubin Xl bilirubin Wa
1. 6.58% 87.90 % 5.51%
2. 6.21 90.01° 3.77
3. 2.77 95, 59 1.83
4. 5.88 88.57 5.55
5. 4,02 89.47 6. 55

Mean = SD 5.09+1. 46 90.30+2.74 4.641+1.64

EO WA ()" (1951), LI (1953) ' IZFKEIT glu-
cose AR L, BB H®D bilirubin, biliverdin ®
HE 2RI U TGRS, glucose 1XEMEAT bil-
iverdin & b bilirubin ~DRTTRE 2B E T A &
2ZHTNAE. CDETEER Singleton & Laster”
(1965) iz & NLiXHF B A @ biliverdin reductase T
LB6DTHBENS. —FHBEORESLY (1973)
1 fructose, xylitol, sorbitol % rat bcﬂf_—} vtz
WL, FFOD redox state iLBITEICELT AT &
HEDTNAE.

¥ o BGREIBH diTid, [E#E bilirubin & LTOHA
&% bilirubin ORIEEICZA 5 bilirubin glycoside,
bilirubin xyloside % bilirubin & dissacharide
ORESW L L OFEESBE™ shTha L, Bifo
FF#iE L b Ot iciz ATP OBEE™ $BE S hT
WA,

Z L TCEBIBZATHEL L UT glucose, fructose
xylitol D 3BEERBRCE L LI

ErEEE LB

H=WA? RKREHPOBH&RICOWTEE
DB et UTE5R, 20% glucose 2 HXEFHIR
BT A, 5% glucose ZRMATAESLH
MEH BEM BB DIRIFER SRV E LTV B, B
EBNFHICGIOREHETRAT AL LT,
EERTIXS %AV ¥ icR SR TILE?
125 % glucose ZEXBHE1 kg H1:h 5~10ml &
IRABE L TWa. Zhidb0kg DAT250~500ml
LAY RBESREEDNADT, KERTOE
BEROBRESZIIFKREE] kg 40 10ml & U1z

BB ER AR

HEILEY, =" 5 OWF Tt glucose 2KR
H#lRic 5 Uit e, BHHoBEHeRcRIzy
HEPHBRT 5 ORAWE IFMLARLLTVWED
T, FRRATRINL2BELLTINLOERE
h R RRVA R 5. SR E ToOMRH 2L TE
ByacLili

pErt &, fEreahERE s 2 Dfktt R

3EHEOBER 2 2 hZhAML ol 813
2RI~ THADER 2R L. ARTL IR
£1310ml/Kg KRHETH 52 DT, ZDRERIZ20~
30ml Th 3. —HERICIVL TR hrz kK
813 glucose B17. 6ml, fructose Ef14. Iml,
xylitol 16. Iml TdH 54> 5, BE/KDRIZEFIK
HEETE-THH, BHROBDIBKIREDN
HERBALLNED T

—JiEH G RRE T I B LR 2R
B R e LT b EIMEM 2B 261 b &
ST, ZOWIMEEBLEBD LD T, E
HeaRBED LR BEHEOB O D EEALLN
1. - THEEIC & A FIIBSI RSB/ U ATz,

IEH &R EH O bilirubin EO 5HE

KROPEH AT bilirubin & biliverdin HEE
LTVy 4. M X4 bilirubin SE O 5 X3 50%
UTTH 505 EMEA R glucose BREFTIX0.5
R, fructose AREETIX 38R0, xylitol & THEE
TILSFAT50% L E2RLTI.. coztikzh
L OEEDOARIZL b biliverdin 23§F T bilirubin
IGBTLANII EBTRETHAH, COBFDH Sin-
gleton 5" DFEAR U 12 biliverdin reductase 7&#:
DLERIZL B b Db, BILE glutathione DS
iz lick 300, »>EVRBEEORELY itk
hEEAB X NIBFD redox state BEBICEICE L 3 &
bhizd Db OBFESHERLI D
EZioha.

R AEHE bilirubin SENICOWT

HEHEAMICL b BHAIEH bilirubin 3EDEE
% glucose, fructose AR TR B BICEDE D3,
xylitol BT 3.5~ 4. 5 IR ICEEDO LR 2 4
ol —HRIBHBERICHT % glucuron Emol
HusEEamficiic EREmERL, i
glucose, xylitol AFMBE T, HEEOHEINZ AL D
tz. HE{ANERE bilirubin DA} bilirubin gl-
ucuronide (glucuron E§¥A &)V T&H %03, H#E
biliverdin @ EIZOWTIZAM» TV, EEEIC
& biE#E biliverdin IZE#E bilirubin Ic—EHETT S
NAT L IBBLICEERB AN Tx b P [HEE biliverdin 3
biliverdin glucuronide T& % & LT, Z DEJITIT
& b bilirubin glucuronide &75-12&LTH, &
BB R ICN T B glucuron B mol HhiTiZZEhi
RNVETH A, AN AIEH B REIEEE Fl
BRTHEOEH 2A2VC L b RITRFLIZE T 3
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TH 5. - T mol s LIBIMERIZ gl-
ucuron AR DTHE2{E$E LT § bilirubin gl-
ucuronide ERDEEEKLI- b DL I UEL,
s b b SEICEE U 1 EE bilirubin SEOKE) %
HEDBL SR VERFTBIDETEALS.

D &I Heirwegh & DT EIZREL bilirubin-azo
BROIBORE LBBEL HAIKTHBRLTA2 L,
a,-, B-azo pigment it xylitol & WD AILA &
¥» 54,8-az0 pigment X 3WHF WOV THILE
W M A SNz, Heirwegh iz X 11id -azo
pigment & bilirubin glucuronide T# 355 a,-azo
pigment i bilirubin xyloside THAEDL L TH
B> 5 xylitol & HHkiCIX3.5~4, SEFRY &5 Hlg
HE{NTTIRH 25, OBEAHEREIZRY,
[B# bilirubin SED LF % & & i1z LEEORKEIX
glucuron BRI SFILIN DA ST bilirubin DIEHAIT
BHIH TR EBbN 5.

KEBAAH R bilirubin BHfEk

FKEBPEH AT bilirubin LIAHIT biliverdin 37
9 %55, JEITAHO bilirubin Z2HH 5 ST
3 chloroform iz X AHH B2 T biliverdin 138
L7z h, DT chloroform iIZ M L2 TR
TR LILL hFRAEERICREIN, 51T me-
thanol-chloroform & § bilirubin %2 H 3 2 EByR¥
T35 2T biliverdin 1383 &4, bilirubin ¥
EOREHTIX KR 2RIz & 750

LT AT, IBH ittt Xz bilirubin Bk
DL TEFIL™ I e b Tid bilirubin Me 4. 13+
0.33%, bilirubin [{a 90.61+0.76%, bilirubin
Ma 5.26+0.11%, Wistar 5 rat, heterozygous
Gunn rat Tizzhzih, Mo 4.591£0.40%, KXo
4,.18+0.68%, Ma4.8110.41%TH 5 EHEL T
W5, FERBRTRE LIIKROBME T« 5.09+
1.46%, Mo 4.64+1.64% T, $ELOREGEDE
BEZELCIEBIRL 2AEIRLL, HED bil-

X O ®|

irubin BHAEHEENIFET 5 &3 2 IO RE
PXRHTHEDOTH-T.

% B

biliverdin & b bilirubin ~®i& JLERE R bilir-

ubin O EHF CRITTEEDOHE # biliverdin

& bilirubin BT AICHEFT 2 HRRIEEEL LT

glucose, fructose, xylitol Z2 ‘U h2H#lkic

BRTACLIL hRE LIRDIER 2 A 12
1) wEaftoBET2, BHeRRE s e
HEE M 3REeEcRIET 2EEE, Bk
By, BEH &R &I EME 3, gluco-
se BB CRAN 1 RETCEEORZ 2R D1,

2) BEANKOKIEHTEBFESEFD bilirubin 73
HOEEEISEILEIE L, bilirubin & bilive-
rdin HiZ glucose & HEF T0. 585/, xylitol T
1. 565/, fructose T 3 REfEHKIGHEE L1z,

3) # bilirubin 2 & OB bilirubin O SHE
13 3BEFICEE MC X h BIEIR A S hic b E
BTRab-T.

GiRH B F-glucuron  mol HiidisA HEHKIC
3B VBEDOLEREMBEAY LN, glucose & xy-
litol B CIRERTH 1.

4) WEEE %O bilirubin-azo BFRICII R &
H# LT a;-azo pigment DI, d-azo pigm-
ent DIEINMBFED 5N, fructose B TIXEET
Hotz. xylitol B HBETCHBE TR LALL
@5 B-azo pigment HSFD S,

5) FFEMEHHICIE bilirubin o HSHCHERD bi-
lirubin [ a, bilirubin Mla DEESE D ST,

iz icd iz b IR % U 1o NRIER R IR
& (AIE—NRER) KERLUE T EEmEE?
E ARV AR T h il A
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Studies on bilirubin in bile
Part 2. Characterization of bile pigment and influence of sugar loading
on bile pigment in rabbit bile
Kanji MIYOSHI
The First Department of Internal Medicine, Okayama University Medical School

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

Influences of intravenous injection of sugar solution on the reduction process from biliver-
din to bilirubin and conjugation of bilirubin in the rabbit liver was studied. 5% solution of
glucose, fructose or xylitol was loaded into an auricular vein of the rabbit that contained both
bilirubin and biliverdin in the bile. Following results were obtained;

1) After loading of sugar solution, decreased bile volume, increased concentration was observed
up to 3 hours in each group, and the excreted amount of bile pigments was not increased.
2) The bilirubin fraction in the total bile pigments in the bile was gradually increased after
loading of sugar solution on each group. The concentration of bilirubin was superior to biliver-
din in 30 minutes in glucose group, in 1.5 hours in xylitol group, and 3 hours in fructose group
after loading.

3) The direct bilirubin fraction in total bilirubin in the bile increased in each group after
loading of sugar solution, but not significant. Molar ratio of glucuronic acid to total bile pig-
ments increased immediately after loading of sugar solution. Significant increase was shown in
glucose and xylitol loading group.

4) The percentage of alpha 3 azo-pigment to total bilirubin azo-pigments decreased and delta
azo-pigment increased after loading of sugar solution than the control group. Alpha 2 and
beta azo-pigment was observed in xylitol group, these azo-pigments were not shown in the
control.

5) Small amount of bilirubin Il and bilirubin XMl a exsists in the rabbit bile.



