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2) BRitEo 5k

# 8 chromatography < taurocholic acid (TC),
tauro-deoxy & -chenodeoxy cholic acid (Tdi),
glycocholic acid (GC), glyco-deoxy & -chenode-
oxy cholic acid (Gdi) #4E L7z, Hlb, 1)T
&5 N 723 # % methanol 0.8me TiEMEL , IS K0, 2me
EFMZ2L0 & 00.02m845% & 1, 20X 20cm) plate
IcBE%E#H & LT Kieselgel G nach Stahl (Merck
No7731) 0.25mmD GG % ERLL, £ ND—¥KD 3 4P
WCEZESmmLLN O spot & L THHELR, Tz &
&1 isoamyl alcohol : BtEf:7k (18:5:3V/V1d)
TH16emBE L 72, (B8 8RS {18 o> BRI IS 1
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1) BHEREIC 575 pH & iRE RS, hydro-
zine hydrate ) i#FE, K UF sodium lauryl sulfate
FRICDWT

glycochenodeoxycholic acid (GCDC), 40vy%#H
v» hydrazine hydrate, NAD % &t sodium pyro-
phosphate buffer > pH #7252, HE~NDEE SR
L7,

#HRITFig. 1 BN T, optical density (0.D.)
(¥ pH 95 THEE%ETRL 7.

GCDC 40y
-2 ./'/l\{
0.10 1
0.D.
8 9 9.510

Fig. 1 Influence of pH in bile acid assay

BENSE% GCDC 40712217207, 26T, 37C
EEZ CHBNE B &0 Fig.2 TH5,. OD.
1326C CIIFEMICE L 2BETC L N iEfEE LD, 20
T & 0 FHCET B RMs R,

GCDC 40y
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Fig. 2. Influence of temperature in bile acid assay

hydrazine hydrate ? R ic > v>C Weber!® 5 o)
3.2% i & Hurlock® 5 5 %isH & # e L 72,

min.

Table 1 7 & 351 TE0DRIETIZ 5 %53.2% &
NEETH- 1.

Table 1. Influence of hydrazine hydrate (HH)
to the bile acid assay *

HH added to Experiments, 0.D.340
the assay 1 2 3

3.2 % 0.110 0.100 0.110 0.107
5 % 0.125 0.120 0.125 0.123

* used 25y of cholic acid, incubation time:
for 50 min.

Mean

F 72, R nikaic Sodium lauryl sulfate 0.1
mMEMZELICRML 2-#9 0.D. nZ{Lis Fig. 3
7N & 1 sodium lauryl sulfate gL %< &b15
FREIIFRA CRAEED LRIIRBH LN L o7z,

assay ( sample ) ( control )}
0.20 iLS 0.20 5Ls
0.10p _A—— 0.10
0 0
0.0. TS 36 min. 0.D. 16 30 min.
SLS:sodium lauryl sulfate, HD:3«-hydroxysteroid
dehydrogenase

Fig. 3. Influence of sodium lauryl sulfate on bile
acid

2) FEHEOAEHEICL 2P ENOBESE L BH
@M L 72 B iEg o> R

cholic acid 0~100y D &EHFEMN Tid Fig. 4n: 81
BE#ME %R L 72, deoxycholic acid, chenodeoxy

. cholic acid, lithocholic acid Rz h & BitEED

glycine & U taurine 448 734§ cholic acid &
FA—NRBRTH - 72, BT8O BN table 2
N B ENEIZ0.3~93.7%FHEINERIT91.7%
Thot:, FHETEOENECFENEIIL W,

3) RFEY EENOBHESENOHEK

B8 % GC, Gdi, TC, Tdi » 55Kk gly-
cine {8A % & taurine AR EH#ENE (G/T),
trihydroxy & dihydroxy JEitEt ke (tri/di) ©T%
blL, BEBIREBRLHET 2 L table3 g
N THRBBE T glycine ¥4 B I8 HEE B & A3
BET 2w LK THm %, %7 taurine a4 R
BB S HE TSI B L EEER % 20
2. G/TRREBTEENRT£8H 77, tri/diit
MU REIC LR RO UMERE L OBICHS
b-1r S
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Fig. 4. Linearity of the assay
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G/T, tri/di % Eiz glycine 24 & taurine fa&
izt nhitable 4 TH B, G/T IZRERERIC
I L € cholic acid, dihydroxy cholanic acid & &
EBHECRTLAKER% FEEETZHETIRE
vy, tri/di i3 glycine HaARY JfAERAE & 1) MAERT L8
T L8 %, taurine AW LK BBICARN LA £
Bz,

5) &5 bilirubin 3 4 & mol FiZ-DwWT

table 5 D & & 1), M L SRBH & IIRRY -
fa® . ester B! bilirubin & G FRICHFICEEEZIL L
AR W AN

MR (31 VERF 4, RAERF 2, FRRERAONEC
REIDVAEBNMETERLE,

Table 2. Recovery of authentic bile acid in the present assay*.

Bile acid recovered (y) Mean (%)

Cholic acid 453 470 - 472 93.0
Taurocholic acid 448 467 469 92.3
Glycocholic acid 430 470 474 91.6
Chenodeoxycholic acid 436 450 469 90.3
Taurochenodeoxycholic acid 442 452 479 91.5
Glycochenodeoxycholic acid 440 461 468 91.3
Deoxycholic acid 450 458 470 91.9
Taurodeoxycholic acid 442 458 464 90.9
Glycodeoxycholic acid 452 460 464 91.7
Lithocholic acid 467 469 470 93.7
Taurolithocholic acid 439 457 460 90.4
Mean 91.7

%500y of bile acid was added to the assay.

Table 3. Bile acid composition in bile of various liver diseases

TC (%) T di (%) GC (%) G di (%) G/T tri/di
Normal 11.40+2.81 18.09+3.06 33.36+3.31 37.05+2.85 2.43+0.36  0.82+0.12
n=38 (5.2—14.4) (12.8—22.2) (28.6—38.9) (34.1—41.3) (1.94—2.94) (0.69—1.10)
Acute hepatitis 21.49+3.47* 24.28%3.95* 25.11+2.11* 29.14+5.48* 1.23+0.33* 0.88+0.14
n=28 (15.8—26.0) (19.1—33.0) (21.4-—27.9) (22.0—38.6) (0.86—1.87) (0.73—1.17)
Chronic hepatitis 22.88+9.51* 20.36+£7.43 30.16+10.25" 26.62+5.68* 1.61+0.78° 1.21+0.45*
n=9 (6.6—42.7) (10.1—30.8) (20.3—49.4) (19.7—37.4) (0.68—2.91) (0.77—2.14)
Liver cirrhosis 21.00£2.00* 23.32+3.27* 26.01+2.68* 29.66+3.74* 1.28+0.23* 0.89+0.12
n=29 (18.3—24.3) (17.8—28.1) (20.7—29.5) (24.3—37.7) (1.00—1.70) (0.71—1.03)
Cholecystopathy 20.14+5.90% 20.93+5.30 25.76+5.11° 33.15£7.84 1.60+0.77* 0.87+0.18
n=11 (10.6—32.7) (10.6—29.6) (20.5—35.8) (23.8—49.7) (0.98—3.71) (0.68—1.15)
* significant with P<0.05 (compared with normal value) Mean + S.D.

TC: taurocholic acid, Tdi: taurodihydroxy cholanic acid, GC: glycocholic acid, Gdi: glycodihydroxy
cholanic acid, G/T: glyco-conjugated bile acid/tauro-conjugated bile acid, tri/di: trihydroxy

cholanic acid/dihydroxy cholanic acid,



IR BBk B i1+ & bilirubin (CBY¥ 5 %

615

Table 4. Ratios among individual conjugated bile acids in various liver diseases.
G/T GC/TC G di/T di tri/di GC/Gdi TC/ Tdi
Normal 2.43+0.36 (3.29+1.62 2.12+0.47 |0.82+0.12 {0.91+0.13 0.66+0.24
Acute hepatitis | 1.23+0.33* { 1.20+0.25* 1.26+0.40* | 0.88+0.14 :0.89+0.18 0.90+0.15*
Chronic hepatitis 1.61io.78*§1.8411.53‘ 1.55+0.71* 1.2110.45*51.18:0.52‘ 1.35:+0.99*
Liver cirrhosis [ 1.28+0.23* { 1.25+0.18* 1.31+0.34* | 0.89+0.12 | 0.89+0.15 0.91+0.12*
Cholecystopathy | 1.60+0.77* | 1.43+0.72* 1.84=1.09" | 0.870.18 | 0.81+0.25 1.0140.37"

* significant with P<0.05 (compared with normal value)
G/T: glyco-conjugated bile acid/tauro-conjugated bile acid, GC/TC: glycocholic acid/taurocholic

acid, Gdi/Tdi:

cholanic acid/dihydroxy cholanic acid, GC/Gdi:

glycodihydroxy cholanic acid/taurodihydroxy cholanic acid, tri/di:

Mean + S.D.

trihydroxy

glycocholic acid/glycodihydroxy cholanic acid,

TC/Tdi: taurocholic acid/taurodihydroxy cholanic acid,
Table 5. Bilirubin composition in bile of various liver diseases
Indirect-f. (%) Salt-f. (%) Ester-f. (%) MR

Normal 3.681+0.89 7.08+3.44 89.291+3.91 1.86£0.12

n=28 (2.0—4.7) (2.6—12.7) (83.1—93.9) (1.67—2.05)
Acute hepatitis 3.44%2.44 10.03+5.42 86.55+7.46 1.33+0.32*

n=28 (0.8—7.3) (2.9—16.8) (77.5—96.2) (0.81—1.70)
Chronic hepatitis 3.34+1.69 9.66+3.21 87.00+4.31 1.51+0.32*

n=29 (0.7-6.0) (4.3—12.7) (82.7—95.0) (1.04—2.01)
Liver cirrhosis 3.44%£1.29 8.67+2.81 87.88+3.14 1.25+0.44*

n=29 (2.2-5.9) (5.2—14.4) (82.1—92.6) (0.47—1.70)
Cholecystopathy 4.14+2.11 9.85+7.24 86.831+7.60 1.77+0.19

n=11 (1.4-8.1) (3.5—25.1) (73.5—93.8) (1.37—2.05)
* significant with P<0.05 (compared with normal value) mean + S.D.

f. form, MR: molar ratio of glucuronic acid to ester-form bilirubin
Table 6. Correlations between bile acid composition and bilirubin composition,
and molar ratio of glucuronic acid to ester-form bilirubin (M.R.), in bile.
Bilirubin | Concentration | Indirect-form Salt-form Ester-form MR
Bile acid (mg/dl) (%) (%) (%) o
Concentration r =0.78 * r=—0.56 r =0.52 *
(mg/ml) P<0.01 P<0.01 P<0.01
g, * r= —‘0.43
TC (%) * * * P <0.01
T di (%) * * * * *
o, r =0.47
GC (%) * * * * P<0.01
G di (%) * * * * *
G/T * * * r =0.59
/ * P <0.01
tri / di * * * * *

* not significant

TC:

taurocholic acid, Tdi:

taurodihydroxy cholanic acid, GC: glycocholic

acid, Gdi: glycodihydroxy cholanic acid, G/T: glyco-conjugated bile acid /
tauro-conjugated bile acid, tri/di: trihydroxy cholanic acid / dihydroxy
cholanic acid,
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6 ) RE{TEESE & bilirubin E &R MR & B
BB i+ B & bilirubin iR, 38T % (X ester B! bili-
rubin &3 & DI FHRE % 32672 (table 6, Fig. 5).
LA L, BBiHERIBE & M I3 /882 530 7 (Fig. 6),
—7 ester ! bilirubin Tid Fig. 7 o & 5 Ic JE i+ #
& ester IBEIIMEBERLA. $£7:,MRi2 TC
Hic GC D LERR U G/T L HENHEERLZ.
7) REiE o K U mol Y & FFkemzE oo BE
G/T & GOT, GPT, ZTT, EREAKABRNBIC
R % 27z, /1 GC o & FH®IZ GOT, GPT &
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BREFFOMEERLL,
8)"G/T &T Bl o> FF 4l 16k %

“table 9 » & BN G/T {ETHI1068 2 FF & T
FF i kAN R %158, kupffer IBINMEX, H7E
ZEHHBLCROLNERTH-7, G/T &1
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G/T : glycine conjugated bile acid / taurine conjugated bile

acid
TC : taurocholic acid

GC : glycocholic acid

MR : melar ratio of glucuronic acid to ester-form bilirubin

Fig. 5. Correlations between bile acid composition and bilirubin,
and molar ratio of glucuronic acid to ester-form bilirubin.
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Salt-form =-0.56 Salt-form Salt-form
bilirubin r;z 0' o1 bilirubin biljrubin .
(% e (%) - (mg/d1) .
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Fig. 6. Correlations between percentage of salt-form bilirubin and bile acid
concentration, and concentration of salt-form bilirubin, and between
concentration of salt-form bilirubin and bile acid concentration.

Ester-form Ester-form Ester-form
bilirubin r=0.52 bilirubin r=0.60 bilirubin r=0.55
(%) P<0.01 (%) P<0.01 (mg/d1) P¢0.01
100 100 80 .
t . e e . . e °
9 - "o 60 .
0 ..I « hd 90 .': :: b .
80 .. . ..: sok . 40 : .
70 704" 201 ToL )
. ="t o ':
*s e e e
0 10 20 G 20 40 60 0 10 20
Bile acid (mg/ml) Ester-form Bile acid (mg/ml)
bilirubin  &/d)

Fig. 7. Correlations between percentage of ester-form bilirubin and bile acid
concentration, and concentration of ester-form bilirubin, and between
concentration of ester-form bilirubin and bile acid concentration.

C Table 7. Correlations between bile acid composition in bile and liver function tests.
Liver i i
function Serum Al-P- Ch-E- Chole- }:gi)gurlc
tests GOT GPT Bili- TTT ZTT synthe-
Bile rubin ase ase sterol ‘| sis
acid test
r=—0.51|r=—0.56 . =—0.47 | r=0.63
G/T p<o.01{ p<o.01| * * * * *  |'P<o.01|P<0.01
tri / di * * * * * * '* * *
cc oo |vaoplvad] |« | | o | o | ¢ | -

% not significant

other bile acid composition have no relation with liver function tests
G/T: glyco-conjugated bile acid / tauro-conjugated bile acid, tri/di:
trihydroxy cholanic acid / dihydroxy cholanic acid, GC: glycocholic acid
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Fig. 8. Correlations between bile acid composition and liver function tests.
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Fig. 9. Correlations between molar ratio of glucuronic acid to ester-form bilirubin
(MR) and liver function tests.
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Table 8. Correlations between molar ratio of glucuronic acid to
ester-form bilirubin (MR) and liver function tests.

i GOT GPT ZTT TTT Al-P-ase
fr=—047 | r=—044|r=-049]r=-036]
P<0.01 P<0.01 P<0.01 P<0.05
s-Bilirubin Cholesterol Hippuric acid synthesis test
r =0.51
MR i * * P<0.01

* not significant

Table 9. Comparison with bile acid composition in ‘bile and histological findings.

Case number 1 2 3 4 5 6 7 8 9 10
G /T 1.05 1.21 1.21 1.26 0.68 1.46 1.09 0.94 0.78 1.03
tri/di 0.87 0.86 1.04 0.86 0.97 0.84 0.92 1.20 1.07 0.92
Distortion of lobular architecture + - — + + — + + - +
Hepatocyte
Nucleus Ballooning + + — + + - — + — —
Irregularity + + + + + +* + + — +
Cell Irregularity + + + + - + + + + +
Necrosis — + + + + + + + — +
Degeneration
Acidophilic body - + + + + + + _ + +
Edematous swelling - + - s - - - - -
Fatty metamorphosis - 1+ + + + + + + + +
Regeneration + - — + — _ + _ _ +
Sinusoid
Extension - - + - - - + - + —
Cell infiltration + - + + + + + + — +
Kupffer cell .
Hyperplasia + + + + + + + + + +
Proliferation + +#+ + + + + + + + +
Bile duct
Bile thrombus — + — - — - — — — -
Ductual proliferation + - + + + +#+ — + + +
Interstitial area
Cell infiltration Ly. + + + + + + + + — —
Pl + - + + + + + - + +
Destruction of
+ - + + + + + - + +

Limiting plate
Collagen fiber
Elastic fiber + - #+ + + + 1+ + + +

+
H
|
+
|
|
+
+
+
+
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BELLUICER

B 831 K —P920% Wieland — ik 204 & ) cho-
lesterol & ) DHEME L CORBA DL VHL D
12 &, HF#iEo microsome, #IlEE, mitochondria
DEFITERL T, 38H 5 Ja~nkEEEk o Kz,
Ta %72 12 o D kEEAL, B OIES, WSHNELES
TR &, I microsome T glycine & U tau-
rine oA L CYRITHICHEM I NS, —F bilirubin
BRMIMOMIEIC & N, Fhld~abdwi L &
NWERKE N B, ester B bilirubin (3 FFHIRE THRK
EnM, a9 H bilirubin  glucuronide {3 micro-
some DIGHE/NEIZ AT 5 glucuronyl transferase
I ENEAEINY BithicHltEng, ZokHiic
JEHEE & bilirubin (3 fCBHEM R )RR I & 520
HER S & OBERE PO RETL 72,

1) G/T oZEfbic 2T

t MEHTIE glycine faARUBHEEH E T, R
12ENG/TIZEL D%, 2.00 53 . 5NHDELHRE
ENTv3, SEEERICEL G/TOETZ2RFESE
BTRs 2 LidSiovall® Lika G/T » i Bk
ICERT T2 L OMB" 235RTH2LNTH 125,
RAED IR DIz £ DB O RE N TE L VDT
HEBEFIC glycine 314 RAHKT ¥ 5 e, taurine
BERHHEMT Db, FLRTERISETLZ0ET
DEAVWH glycine A H NHHFEC D, HITH
L taurine fa &R NFHH L) S HMT 500
BB Th b, LH L, Siovall2?|3fE Al- taurine %
1 H1.5g & 0O0#57 5 & Eit o taurine Fa8 8¢
L G/T #d¥ %5, glycine 2 kK&IC52ThH
G/T it b2 ALV EHEL T 5 T &%, Encrantz
5283 FIERoOBitiIC i taurine a2 AHAT
H B H—BEILIRIC R EIC glycine fa S BAREML
T 2 E8EL, 7 Poley 5223058, HixRT
hEXHELTEY, SROEHETL BRESRR
Br G/THRAEMERLIZIEE2EZ Db DL
PR B BF (2 (3 taurine A& BB L T glycine §&
ARHPBEINRTWLNEELNE. ZNG/T%
GC/TC, Gdi/Tdi & FT TATLRIE ) FREHT
137 NET %58, cholic acid (2R & §° dihydroxy
BiHEENTL ZOIRERCETL T/, BitE
NEWIC & B glycine K UF taurine & DA NS
R BB Tl3ZEA v, BI L IRiTEE ) aminokgia s
H*$ & 5 microsome NEFFEIZITITERICEE S NS
LHME N,

160y FEBTL G/T DIKT 2386757, Burnett3?
HEAEBENEHIEEEICLL G/T OETH
ZHLNL EBMELLHEE LKL SED
MEoy 5 EREIC 517 5 G/T DB TIXHERF 48 & i
Z0HHIzRIE<, G/TI&THEFIE transeami-
nase, ZTTICRE*BHL LN S FEEVFE
TreEZONE, BN ENEENRICER
HEDERNEE W DFEY L HPIDVREINTE
D) G/TRTH—EELbZrbEZIbLN5,

2) trihydroxy cholic acid & dihydroxy chola-
nic acid DHNEILIZDWT

FELABEMFEPO tri/di »_LRIZIEERDOAE
ERT L DWEIVDY H B, —ARICIRHho) tri/di H
RBMENFNLNRREEE LB LENTE K
B CIE B AR 2 RCORBECTRRER L FEE
FHRDTRER L TIET T2 &L F 12050 EE
#E CI& T % 82672 Turnberg? & DR & 13—BL %
H - 712, glycine 248 & taurine 84 Bz ST 72
tri/di i3I taurine AR CRFEH I VAEO LS
#alelz BlL glycine #4753, FF4&, FERETIE
IIRIBENEELZT, Ttri/Tdi @ L &3 trihyd-
roxy BitE o, * 7213 dihydroxy REiHEENRED
&% b %%, trihydroxy BBit#; { dihydroxy EHEL
amino A ICFIHE N5 pool ZFR—¢:FEZ Lb
75, trihydroxy R EEA BT 3B bW
AT, taurine a4 EiA glycine $aS B L N EEI N
2 { w»¥, dihydroxy fBi+# taurine & # &
ZEL 7z e HERMR . BE B3R % T deoxy-
cholic acid NIHE % BH T EH8ARIC L 2213
REFE AT Zev, F 72 Sjovall® § SR,
%4 ¢, Turnberg” i, Viahcevic® & (2 R BEE#E T
deoxycholic acid »i2 T 5 L H\EL Twd Z kit
BIROHER % T 5, Sjovall® (3 Z HEE taurinefs
A% o data i3 glycine $a AR L FRETH B & LI2AT
Z 113 paper chromatography ¢ taurine ¥24-% o
deoxycholic acid & chenodeoxycholic acid % 4B
TELUm-2HERbNS,

3) bilirubin 3 4 & mol thiz-Dv T

bilirubin 3 SHENC DV TR & IR BE * N
CAEERL(, BROBE L —HKL .

MR (£ ester %! bilirubin F¢» bilirubin glucuro-
nide 3 E) SHEFEEFFXbHTH, B, B R,
FFREAIERRIC % DIRT % 380, B glucuron
EARAHENET A7) hvbisz, BH¥ 5 glucuronyl
transferase &1 & M LIFR BB E TE DiEMELE
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TT5EL-BEREKR? NRITZEWTHESRRE
IMRAZETL, £ MR & ZTT L X {tHET 2
LORBEEIRTLLOTH 12, MRS
¥RTEEZ NS GOT, GPT & MR (3:54ER8 %
RLFKEEENRVCEEEL LN BLLEbLNS,
4) BBit#:4rE, bilirubin 3 4 & MR RSiic
2K
Bl 2 FF 4RI 12 0 7% I8 {82 bilirubin
SV BHICERT A LS EIN T B3
EDOWNFPABLH BT X BEEINTWE. Th
& DA ITBABITEE, 4 bilirubin BEICL2LNT
HN, BFETLH 5D TR FOMEZICO>WTREL
&2 A, IBHELIBRE & 4 bilirubin &, $2%Y biliru-
bin &%, ester & bilirubin &4 & (3B VAEREA*
Hol, BHEEIBE & 155 bilirubin B & (2 4HR¢
¥, BE{TEIRE - ester B bilirubin B & (Z4EBIL
7z, B0%H, REITEEIEIE &4 bilirubin i ENFEBE N E
723 b DI IHERIBEE & ester A bilirubin iR TH
72, LaL, MR LBV ER B (ZAERBR T,
BN ERAENELBEINIZ, —FH, MR G/T
L #ERI L7 = & |3 bilirubin ¢ glucuron & $8 A 58
B i+E& o glycine K UF taurine & DA HENEEE & (4
FFRBRHICIITEATL TEEENDZ 2L %
AL Tw3b, MRz GC 5Kk v TC 47l & 4+
L7242, GCRUTCHERISFETH, HIE
Tid% { T EHEMTIZEL v 27, GC 4Eld GOT,
GPT +#fHR§L, MR ¢ GOT, GPT *#4EEg %5
L7z ek, MR RV GC B HHENMETIX
FEEMBEESICEOC BRI N, TC FEIIF
GOT, GPT ! tHRE¢, JEi#E glycine 124 & tau-
rine faSNEENEEICIZIEZENH B I EHTR N,
5) BEHEESE & AT HAERRE K U R O BIE
G/T #*GOT, GPT, ZTT :4EB8L 2. Z A&t
G/T BT B ML 5 I M i3 552X kupffer #iig
DL TRTPIN ED 722 b b L EMFT LNz,
372 G/TIIEREARAR L LR CHEEL, M
RTEE&LBEY ) hbiz, GC 4Ei: GOT,
GPT &I3#HBE T 52, BIREES AR & AHBI 2 R &
¥, G/THGCHELD, &) IWHFEBHRES
DIEFE L Bbnl,

s

B

& BEC BT 2B H P R+ EE & bilirubin /HE
BZEILETMENTRATE & L ic DIENF 2, MM %,
FFREZEE, RO R CBEREREIC DWW TR R

L, FICHFBEEMRTE R U AMLHE & BIE % 63K
L7, FRBREBRAEECSDVWTLEREEMI KD
wREMBI,

1) Weber & NiRiHELEIER 9 % hydrazine hy-
drate DiBE* 5% LT HZ LICL VBAEEN EAD
Abnrz, 72 NAD I 6.8mM & 9 5mM THES T
bhrremli,

2) MR RETEE 8 12 bilirubin R & ester B
bilirubin R &t L 72, 72 MRI2 G/T, GC &
U TC 4 X /AR 2R L 72, b & 1 hilirubin o
glucuron F§ia&He & fB i EE 7 glycine K UF taurine
EDARNESVIIFRBRICARECEES L
LT ENEWERbNE,

3) MRS ERERIc L G/T, GC/TC, Gdi/
Tdi #4&TF L 7z, F 483k glycine #8488 oy tri/di
I —FENEMIL 7% A5, taurine #8483 tri/di @
BB LR #3BH7. Tk ) FFREBRICIE glycine
HWARNAL LT, taurine Fa T E s, —EpSE
EnsEBbns, B0 ERTY G/TidEE
BICHLET2RL A,

4) G/T R GC 4Egiz GOT, GPT L #HEL,
B2 GT IR ZTT RUBREARABK L L B ( 485
L7, £/ MR I3 GOT, GPT, ZTT, TTT, ERE
ARRBrAMEERLL.ZOZELN G/T & MR
RFEEBENRWEELLVBEI LN EbN,

5) G/T K TEIORARRESS Ti3 FFHHBIEFER kupffer
Mg K, HBEZEHLBHEL, 2 G/TIZH
ERELCEELR, Zhbid G/T L ifkieks s
NEEFEMTILNTH -1,

MEKRBICH), BHEEEE - 2/NRERERIC RS
BMLET., FLEKMECCREEXRURICEHREKL
Tz, wonEE S £ Y 2 BRI R
#HELEY.

FRXOEEISIBF494F 9 A 230 B AN LR FES
- MENS 2 RUEHISIE 6 AS12E B AFRYL4
STRELL.
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Studies on bile acid and bilirubin in liver disease
Part 1. Clinical significance of biliary bile acids
and three bilirubin fractions in liver diseases
Takao NISHIHARA
The First Department of Internal Medicine, Okayama University Medical School,
Okayama
(Director : Prof. K. Kosaka & H. Nagashima)

The clinical significance of biliary bile acids and bilirubin concentration in liver diseases
was investigated. The relations among bile acids, bilirubins and liver function tests including
liver biopsy were studied. The conditions of bile acid measurement by Weber were also criti-
cized. The following results were obtained.

1) Weber’s method for bile acid measurements was modified, that is; the concentration of
hydrazine hydrate from 3.2 % to 5 % and NAD from 6.8 mM to 5 mM; then higher extinction
coefficients were obtained and the method was adequate for assay of bile acids.

2) The concentration of bile acid correlated with that of bilirubin and of ester-form bilirubin.
The molar ratio of glucuronic acid to ester-form bilirubin (MR) correlated with the ratio of
glycine conjugated to taurine conjugated bile acid (G/T), with glycocholic acid fraction and
with the taurocholic acid fraction. This suggests that the abilities of conjugation of glucuronic
acid to bilirubin and of glycine and taurine to bile acid were damaged at similar levels.

3) The ratios of G/T, glycocholic acid to taurocholic acid and glycodihydroxy bile acid to
taurodihydroxy bile acid in liver diseases were lower than in healthy subjects. The ratio of
trihydroxy bile acid to diliydroxy bile acid (tri/di) in its glycine conjugated form was not
significantly altered, but that in taurine conjugated form was elevated in liver diseases, suggest-
ing that the metabolism of bile acid was damaged not only in the glycine conjugated form but
also in the taurine conjugated form. The ratio of G/T in the group of cholecystopathy was
lower than that of healthy subjects.

4) The ratio of G/T and glycocholic acid fraction correlated with GOT and GPT. The G/T
ratio correlated with ZTT and hyppuric acid synthesis test. The low G/T ratio and MR suggest-
ed liver cell damage.

5) Many cases with low G/T ratios showed liver cell necrosis and hyperplasia and proliferation
of Kupffer cell in liver biopsy specimens. The G/T ratios correlated with the appearance of
regeneration of liver cells. These results suggested a significant correlation between the G/T
ratio and liver function tests.



