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Abstract : Temporal changes in serum total bile acid (TBA) level after glucagon
loading were investigated in patients with liver diseases, According to the fluctuation
pattern, these changes were divided into four types : with early drastic drop followed by low
maintaining levels (Type I ), initial decrease followed by late increase often over preload
levels (Type II), initial increase followed by late decrease (Type III) and no remarkable
changes (Type IV).

Patients at the florid stage of acute hepatitis showed Types Il and IV. Patients at the
convalscent stage of acute hepatitis and patients with compensated liver cirrhosis showed
TypesI and II. TypesI, II, III and IV were observed in patients with decompensated
liver cirrhosis. Patients with extrahepatic obstructive jaundice showed Type IV. Temporal
changes in cholic acid (CA) and chenodeoxy cholic acid (CDCA) levels were similar to
those of TBA. Decrease of CA /CDCA ratio and increase of G/T ratio were found in
patients with Type I.

In patients with liver cirrhosis, percental changes in serum TBA level 15 minutes after an
administration of glucagon (%G+TBA 15 min.) were significantly correlated with hepaplas-
tin test, prothrombin time, ICG Rmax and cyclic AMP (cAMP) level 15 minutes after
glucagon administration.

Glucagon induced changes in serum TBA in patients with liver cirrhosis were reproduced
by DBcAMP infusion. These observations indicate that these changes are mediated by a
cAMP - dependent process.

It is suggested that determination of serum TBA after glucagon loading is useful to
estimate the severity of liver cirrhosis and evaluate the specific liver functions concerned.
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I DL ABRBINAEREL &1 LTV BEE, H5
U DRRI BB L.

2) Tk

(1) Zvs =T AL

FEIZE R Z MBI T, Z vk 2 v Img RS
FAZREEK 10 ml i i@, %91 SR cREBRIcRE L,
AR X OCARE 1564, 304, 604, 120 4 icEkIi
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S TELREERED, = ARV — & —CHRRKEREL
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(1) HERAMEEH REDOLEE)

7=V ERHO TBA ORRHZEE %% G- TBA
ThB &, SRS oRHER 220£32.9 umol/] T,
BIEFIDFIMER 100 % & LT 15 £E 99.8+17.0 %, 30
B 102.7+£24.2 %, 60 4-{H105.2+£21.6 %, 120 HfE
98.7+13.0% &, F7AH = vEEHS TBAIZIZE AL
EELIeh - 1e2s, 154, 30 5 & L& T BEFEHI %

Cbhte. —F, AMEFFAEE S T TBA © FifE X

39.9+£37.4 umol/l T, FAEBIDORIMEE 100 % & LT 15
1B 56.3+7.1%, 304 fE59.8+15.4%, 604 8
65.236.8 %, 120 5{H 64.9+62.6 % &, b = v
L 15 5B HLET LA, S0, BifEL 154, 30
4, 60 43 X 00120 £EIL, p <0.001 THEIEMETH
- 7= (Fig. 1.

FRAEEFFIEZE © 12 TBA BifiEi 39.6+21.1 gmol/l G,
ZEEGIDHIMER 100 % & LT 15 5E 68.4%17.4 %, 30
5 6 58.8+19.3 %, 604 fE58.3+£29.0 %, 120 % fl
57.0+45.3 % &, 7k = vEEH 30 HECTETL, 60
5,120 5 & 2 D E E OERREOERER L. & BB
T60 4, 1200 LB ERERA L. OB, FiEK
L 154, 30 4, 60 £-Eixp <0.001 T, %7 120 HfEI%
p <0.005 CTHEZNRD bhi. ERERTFEL I
TBA O 57.1+31.0 umol/l T, KEFDOFES
100 % & LT 15 55 93.1+£17.5 %, 30 £-E 89.0+23.1
%, 604-E98.0+41.5%, 120 £ 102.4+56.0 % &,
30 % TRERANICE TR T T 2 EAER LS, T0R
B AREEFFEZRIC T L IREE L, EAlicas &
TBA BARE»L LA ERTHERAR LD b hl
(Fig. 2).

JFF 4% BA 22 # 3 E © 12 TBA o Bl & 1% 83.3+34.6
umol/1 T, £ fiE B © 7 fE % 100 % & L C 15 % f&
100.9+5.6 %, 30 £+ 101.2£13.3 %, 60 % 99.6=+
12.6 %, 120 HfE98.4+4.2% &, 7 An = vFHEHD
TBA 11z & A EEB R R X Toh o 7o (Fig. 3).

BB A% G-TBA 15 7 % Ml U 7 Ui % Fig. 4

Table 1. Operating conditions of HPLC for the determination of serum bile acids

Column . JASCO Bilepak
Column . ops
Temperature e

Mobile Phase @A ; CH,CN/(10mM KH,PO,, pH7.8)

=40/60

B ; CH,CN/(30mM KH,PO,, pH7.8)

=20/80
A/B(0/1000—A/B(55/45)
Linear 64min.

Flow Rate : 1.0ml/min.

Immobillized Enzyme Column : Enzymepak-HSD

Column Temperature 125C
Reagent . NAD Solution
Reagent Flow Rate : 0.5ml/min.
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Fig. 1. Percental changes in TBA levels after intravenous administration of glucagon in patients with acute

hepatitis.
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Fig. 2. Percental changes in TBA levels after intravenous administration of glucagon in patients with liver

cirrhosis.

R, BMFAERGEN S X ORESEFEZE TIET I
HOTHDH, FREERBEECHMETAIRA L,
APEFF BB X OPAZMEE TIRIE L A LB A D
nighoio.

(2) BEHBEB ORISR

Iuh D viRE X b TBA b ZEE) T4 oD%
—VIESEEEETH - 1. T b, B4 DEEMIL, Type
[ 1120 5 % CREFFINCE T3 52, Type I1 : 1

BRTET L, Z# 120 4% CRIECRE S 5, H
5WIEHTER LBl - CHLEAT 2 UFROEEH 2R
H, Type Il : T TRERANC LA L, ROBEET T
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(3) REITERS-E8E D 43 Hr

72y BRBOBHBEROEE S LiLs 1 75l
k% &, Type I TiL, ZRITRSE X TBA OBy &
FERAROBE BR LA, FELL %% & CA oI
CDCA oA % EEl-> T3 b, CA/CDCA HITERI
ET Lk ¥, THOFEIXGEOFEAY EE- Tk
D, G/T it 2@mG(p <0.0DEdhot. Thbd
ORI, TBADEKTORENBVCEEZETH-
(Fig. 5).

Type %, #EHESE X TBA & 2IERAKCLES)
L, CA/CDCA HiEFETHEAEZR L2, G/T ik
ZE A EEFH L Tod - 1 (Fig. 6).
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of glucagon.



(222) W =

1407 TBA

120

1001

80

60

Percental changes in TBA levels

o

1601 Cholic acid

140

1201

1001

804

Percental changes in cholic acid

0 30

30 120 min.

Percental changes in chenodeoxycholic acid

120 min,

G/T ratio

~,__

0 30 120 min.

Chenodeoxycholic acid

-
n
o

—

1004

801

[}
o
L

IS
o
L

0 30 120 min.

Fig. 7. Bile acid profiles in Typelll after intravenous administration

of glucagon.

SRR, FFAMPAZENEE CRER A VRIS RN
FEGID %, BMHAEER T, BRIGEET 5ES
bR bhi(Fig, 9).

6) FEZE KT D 70 2 v AR OBRITBOEE
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30 il 65.5+12.4 %, 60 4 47.3+13.8 %, 120 &
51.5+35.2 % &, DBCAMP # GRS T L e,
OB, BifEE 154, 304, 60 43% L0120 HMEED
Mz A &£ (@ <0.00D) A58 b i, JREMFEE
T TBA OR{fEIX 119.3+51.8 gmol/] T, KEEF DRI
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T530, FEDSDIREFEADAZ -V RA bR,
IHBDOEE I v h = VATRFORBEEIZE A E—FK
L T\wic(Fig. 1D.

= %=
21z, FTMEREE LCcos vy o vEARRRY



FHRBIC B 2 EHBRREOH L W»ils

120 TBA

110

100

90 1

804

Percental changes in TBA levels

o
w
o

Cholic acid
1201

1104
100
QOJ

80 1

Percental changes in cholic acid

0 30

120 min.

Percental changes in chenodeoxycholic acid

120 min.

(223)

G/T ratio

120 min.
Chenodeoxycholic acid

120+
110
100

90 4

80

0 30 120 min.
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EEENEBRABR Y, RISHCETTS Vw588
#RL, BEBREEETRIGNAERT S &\ 5 EHALR
dbhit. £ T, TTHRBLOBEILEWT, D
BRI oWTHBET 5.

(1) SFRRBPIC I 7 VA = v AT D TBA OZEHE)

— BB, FAh = vikERAE o cAMP % second
messenger & L CIEHT 5 Z &b T35, Sk
FFRBII T v = v AT TBA W& EBRAD
NIRCBIRZ NS 23 hvdo B3, cAMP O K623 LAY
Brch TRy, WEOKRCHEHEIFRD bt FfkD
BSIAEMEEECIRD bhien, ZoBEBEE LT,
Inh ek B TBA OEBHN cAMP 244 LT\
WD, BB WIECAMPE AL TW5b &EThiE

cAMP LIRED MBI process, & < 1@ TBA B b AL
B REDEET BHEESE 2 bhi. & CiFiiE
~DH D AFHE EES TBA D~ HAEET 5
TEEMAE L, ZTOREE L TIFFHROEE S 5\ i3
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DRI~ DEHAEE X LT\ BT, ZhyERA
~NHFL, FOfERMEE CAMP A ERT 52 L 5%
%0, RIS ->Wic & b MBS b4, Frna
VIEN LERIGHIE 52 L DB L MES LT 5.
AW DBEIEL X, TBA KGE cAMP KGicHH
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LTED, 7 s 2vick 5 TBA ST &I, FF
MBEN cCAMP B2 EE IR EI 23 U T\ 5 WTREME 2358
V. ZEE, DBcAMP #5102 X 5 TBA %M, 7 4dh
TV EREAED N F —vERLIEZ LD, FDZE
BT EMRTHBEELLRD. LichsT, 7

& &

h SV AMEOCAMPRIL, TBAZ B B X O
DBcAMP #5850 TBA BB & AT 5 &,
FFEE, L EREETRIA LIV VT 2 — %5
L7z cAMP DREA R IO cAMP LABED process & LT
O TBA BU) AL RO TE ICKBEE T HEET 23 0
LEZbhB.

o0 2 PP ORS00, PRI OBIE, S maE
o
1400+ ° Table 2. Correlation between percental changes in
. * TBA levels 15 minutes after intravenous
= 1200 . . administration of glucagon and values of
3 ¢ various liver function tests in patients with
€ 1000+ H - . liver cirrhosis
:E) [} . : . Percental changes
é god T . : _E. in TBA levels
S o . & 1} Hepaplastin test —0.71*
M 3
S 600+ . o T . Prothrombin time 0.63°
@ . * : . T. cholesterol —0.58°
& 400 : .‘ . ICG Rmax —0.58°
:E AG + cAMP 15min. —0.55°
2001 $ . Albumin —0.53°
L T. bilirubin 0.53°
0 florid  |convalscent| comp. decomp. | Obstructive ICG Rys 0.52¢
Acute hepatitis Liver cimrhosis jaundice ChE —0.49°
Fig. 9. Plasma AG *» cAMP levels 15 minutes after GOT o s.
intravenous administration of glucagon in GPT n. s.

patients with hepato-biliary diseases.

a . p<0.001, b:p<0.01, c: p<0.05 n.s.: notsignificant
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Fig. 10. Correlation between plasma AG+cAMP levels and percental changes in TBA
levels 15 minutes after intravenous administration of glucagon in patients

with liver cirrhosis.
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Fig. 11. Percental changes in TBA levels after intravenous administration of dibutyryl cAMP in patients

with liver cirrhosis.
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