[ENEE, 28(5) @ 482~497, 1980
e
FE =&

JEARE Fo0F 5 M R E MR 02 (L BT 2 BHT5E
R VAT R LREAELE VLE Y
REAE & DERLOWT—

# K E R
AR IR
CEAE : Bt 40D

STUDIES ON BILE LIPIDS COMPOSITION IN PATIENTS WITH

GALLSTONE DISEASE
—ESPECIALLY ON THE DIFFERENCE BETWEEN CHOLESTEROL
AND CALCIUM BILIRUBINATE GALLSTONES—

Masao WAKABAYASHI
Department of Surgery, Shinshu University School of Medicine
(Director : Prof. Rikio FURIHATA)

WAKABAYASHI, M. : Studies on bile lipids composition in patients with gallstone disease.

—Especially on the difference between cholesterol and calcium bilirubinate gallstones —, Shinshu

Med, J., 28:482-497, 1980

Bile acids and bile lipids composition from the patients with gallstones and control subjects
was studied to investigate the influence of cholecystectomy on bile composition and pathogenesis
of cholesterol gallstone.

Gallbladder bile was obtained from 10 patients with cholesterol gallstones, 10 patients with
calcium bilirubinate gallstones and 6 control subjects, Hepatic bile was obtained before and
after cholecystectomy from 14 patients with cholesterol gdllstones and 7 patients with calcium
bilirubinate gallstones., Furthermore, diurnal variation in biliary lipid composition of hepatic
bile from 7 patients (5 cholesterol and 2 calcium bilirubinate gallstones) who were undergone
cholecystectomy was analyzed.

In the patients with cholesterol gallstones, the biliary lipid composition showed a relative
increase of cholesterol concentration, Especially, the hepatic bile of them was supersaturated
with cholesterol, and the bile acid composition showed a relative decrease of chenodexycholic
acid. In the patients with calcium bilirubinate gallstones, the cholesterol concentration showed
no significant difference compared with the control subjects, and the hepatic bile was within
the zone of micellar solubilization for cholesterol on the triangular coordinates by Admirand and
Small,

Three weeks after cholecystectomy, the lithogenicity of the hepatic bile in the patients
with cholesterol gallstones significantly decreased in comparison with that before cholecyst
ectomy, but in the patients with calcium bilirubinate gallstones the lithogenicity of the hepatic
bile showed no significant difference,

Diurnal variation in the bile lipid concentration of the hepatic bile after cholecystectomy in
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both the patients with cholesterol and calcium bilirubinate gallstones showed that total bile

acids decreased and cholesterol increased during the fasting time in the early morning compared

with those at 4 P, M,

It is concluded from the results that cholecystectomy is recommended for the patients with
cholesterol gallbladder-stone, and that the pathogenesis on cholesterol gallstone and calcium
bilirubinate gallstone are due to different mechanisms.

(Received for publication ; May 30, 1980)
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| Bile 0. 2ml |

——Addition of 4.0 ml Ethanol
——Filtrated

. Filtrate 1,0ml

——Addition of 3ml Ethanol and lml 1IN,
Sodium hydroxide

——Washed out with Hexan

——Evaporated in boiling water

‘ Residue ~

——Addition of 4ml 1N, Sodium hydroxide

——Hydrolyzed in autoclave (120°C 1Kg/
cm? 4hrs)

——Accidified with 6N, Hydrochloric acid
(to pH 1)

—Extracted with Ether (three times)

lUpper phase \

——Dehydration with Sodium sulfate an-
hydrous
—Evaporate to dryness

‘ Residue

——Dissolved in Ethanol

—Addition of Cholanic acid (internal
standard)

——Evaporated to dryness

l Residue ‘

—Dissolved in Ethanol
— Addition of Diazomethan-Ether solu-
tion

Evaporated to dryness
——Depressed and dried
——Addition of TMS derivative

Gas-Liquid chromatography

Fig. 1, Determination of individual bile acid
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Fig. 2, Gas-Liquid chromatogram
of bile acid
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Table 1. Bile lipid composition of gallbladder bile in control subjects and
patients with gallstones
%\{[I;)ilgsr percentage of bile Molar ratio
Group
T.B.A.+P.L. | T.B. A, P.L.
T.B. A. P L. Ch. Ch Cho Ch
Controls 90, 43 7.18 2.39 49.45 46.50 2.96
(n=6) + 5,42 | + 4,15 | & 1.31 +-20. 82 +21,06 | # 0,53
Cholesterol stones 69,03%% 22, 75%* 7. 32%+ 14, 25%* 10, 78%* 3.44
(n=10) + 9.09 | 1 840 |+ 2.35 + 5.83 + 4,68 | + 1,87
Calcium bilirubinate stones 73,10%% 22 44%% 4 AEHdE 29.81 24 17*. 5. 63%
(n=10) +10,16 | 4= 8.27 | = 2.26 +21.77 +20,86 | + 2,27
(Mean -+ S.D.)
* : P<0,05, ** : P<0,01, versus control group
#3# : P<C0,05, versus cholesterol stone group
T.B. A. : Total bile acids, P.L. : Phospholipids, Ch. : Cholesterol
No, 5, 1980 485
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Fig. 3. Bile lipid composition of gall-
bladder bile in control subjects
and patients with gallstones
(Plotted on triangular coordinates)

Table 2, Bile acid composition of _gall-
i ) bladder bile in control subjects
and patients with gallstones

Percentage of total bile acids
Group

CA CDCA DCA
24,34 68, 88* 6.78
Controls (n=6) |\ , 580 | 4 7.78 | + 5.22
Cholesterol 31.28 54,31 14,41
stones (n=10) 4+ 9.75 | -+10,38 | £10,38

Calcium
bilirubinate 28,68 65, 57+% 5.81
stones (n=10) + 7.58 | 4= 7.39 | 4+ 7.00
(Mean=+S.D.)

#*P<0.02, *%P<0,05, versus cholesterol stones
CA. : cholic acid
CDCA : chenodeoxycholic adid
DCA : deoxycholic acid

Table 3, Changes of bile lipid composition of hepatic bile in patients with
cholesterol stones before and after cholecystectomy
Molar percentage of hile lipids Moler ratio Lithogenic
T.B.A,+P.L. | T.B.A. P.L. Index
T.B.A. P.L. Ch, Ch L. Ch.
Before 65.85 23,08 11.03 10,51 7.79 2.72 1.06
+ 9.05 + 8.17 + 6,35 -+ 5,51 + 4,24 | + 1.62 -+ 0,59
After 75,00 18,37 6.63 23,12 18,61 4,51 0.63
+ 6.75 + 6.44 -+ 3.38 +21.12 +17,48 | &+ 4,72 + 0,31
P<0.01 NS P<0.02 P<o0.01 P<0.05 NS P<L0,01

(n=14) (Mean=#S.D,)

T.B.A, : Total bile acids, P.L. : Phospholipids. Ch, : Cholesterol, NS : not significant
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Fig. 4. Changes of bile lipid composition
of hepatic bile in patients with
cholesterol stons before and after
cholecystectomy
(Plotted on triangular coordinates)

Table 4, Changes of bile acid composition
of hepatic bile in patients with
cholesterol stones before and

after cholecystectomy

Percenfage of total bile acids

CA CDCA DCA

30.174 7.71/49,51--12, 29|20, 32:+13.31
30. 76 12, 40/56. 29--12,98]12, 95+13,91
NS NS NS

(n=14) (Mean=S.D.)

Before
After

CA : cholic acid

CDCA : chenodeoxycholic acid
DCA : deoxycholic acid

NS : not significant

Table 5. -Changes of bile lipid composition of hepatic bile in patients with
calcium bilirubinate stones before and after cholecystectomy
Molar percentage of bile lipids Molar ratio Lithogenic
T.B.A.+P.L.| T.B. A, P.L. Index
T.B.A. P.L. Ch, Ch. Ch Ch.
Before 77.42 16,28 6,30 17.44 14,80 2.64 0.62
+ 8.33 + 7,10 + 2.07 + 9.77 + 9.87 | £ 1.14 + 0.15
After 73.29 18,97 7.75 15.40 12,42 2,98 0.69
+ 7.63 + 6,01 + 3,24 +10.26 + 869 | =172 + 0,28
NS NS NS NS NS NS NS

(n=7) (Mean#S3.D.)

T.B. A. : Total bile acids, P.L. : Phospholipids, Ch, : Cholesterol, NS : not significant

No, 5, 1980

487



B oW OE *

- olgE 0%k  Admirand } Smalld o=
ARFETHSL L, Fig. 4 0k <, $ v AR
BLTW-8FD3 %6 #lad s A BEIL, o
160 3 I U,

MBI EEHERLEE iy Table 4 =k <, #3AifE
1XCA 30.17£7.71%, CDCA 49.51+12.29%, DCA
20.32+13.312% *C» if #% 1l 13 CA 30.76£12.40%,
CDCA 56.29+12.98%, DCA 12.95+13.91% CH b,
FTHLEREBEOZIAD biied o7,

2 ERFBEC ST B

ERBIERE 7oV, = RAEEE LR
TR ZERBRATS X O 3 B O IR 2 #Et L.
B IEE O = AR O % IRIERERATHR CHAR L
THBH &, Table 5 © =& <, MdiEEIEIm®
77.424+8.33%, V V[§H16.28-+7.10%, = v AT m
—6.302.07% Ty fiTHEfHEIZ 73.29+7.63%, VU v
JEH 18.9746.01%, 22 VAT m—/ 7.75+3,24%T
H by ENTHATHIE & ARG & ORI BB ORI
hbhich ok,

SEW, 2 VAT v — LICTAMOEEE O =
A DI fEA 35 &, fFEifEi: T.B. A +P.L.
/Ch, }1£17.44+9.77, T.B. A, /Ch, H;14, 80+9.87P. L.
/Ch. }£2.64+1.14 T, fligk{Eix T.B. A, +PL. /Ch.
He15.40 - 10.26, T. B. A. /Ch, }£12. 42 +8.69, P. L.
/Ch. [£2.98£1.72CH b, Fh-ERMHIME L, Ai6
He O EBEOZ LA D bRk hotce % 1
lithogenic index OF#5{E ¢ b, HpifEHiL 0.62--
0.15, ATHMEIX0.69+0.28TH b, HEOEIIZED S
itk iz,

B IRH OZEfbA =A% 45 L, Fig. 5 0o
@ before
Q}e O after
P>y
‘}QJ
&
oF

%Bile acid

Fig, 5. Changes of bile lipid composition
of hepatic bile in patients with
calcium bilirubinate stones before
and after cholecystectomy
(Plotted on triangular coordinates)
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Table 6. Changes of bile acid composition
of hepatic bile in patients with
calcium bilirubinate stones be-

fore and after cholecystectomy

Percentage of total bile acids

CA ChCA DCA
Before [29.72-11.91|65,44+12,78| 4, 84+5.15
After  129.39:+15.08/68,12-+14, 64] 2, 502,91

NS NS NS
(n=7) (Mean=S,D.)

CA : cholic acid

CDCA : chenodeoxycholic acid
DCA : deoxycholic acid

NS : not significant

1, Cholesterol stone group (n=33) (Mean4S.D.)

¥
(mg/ml)
15|
10+
P <0.00! P<0.00] NS P<0.00!
B P <0.00! P<0.01
0 i L 1. 1 1 1 L

2. Calcium bilirubinate stone group
' (n=11) (Mean=+S.D.)

(mg/ml) by

1 1 1 1 1 1 L.
0 Da.m. 4am. 8am, i2am. 4p.m. 8pm. 12pm,

NS : not significant
Statistical significance is compared
with concentration of total bile acids
at 4p.m. (3%)

Fig. 6. Diurnal changes in total bile acids
concentration after cholecystectomy
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2
st
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Oa"rn. 4al.m.

0
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NS : not significant
Statistical significance is compared
with concentration of cholesterol at

8 a.m. (%)

Fig. 7. Diurnal changes in cholesterol concen-
tration after cholecystectomy

No. 5, 1980

1. Cholesterol stone group (n=33) (Mean+3.D,)
(mg/mi)

5rP<0.0! NS NS NS Ns P<0.0I

2, Calcium bilirubinate stone group
(n=11) (Mean=+S.D,)

P’”H‘H*H

0 Ga.m. da.m,

" ) . L \
8a.m. I12a.m. dp.m. 8p.m, izZp.m.

NS : not significant
Statistical significance is compared
with concentration of phospholipid at

4 a.m. (3%)

Fig. 8. Diurnal changes in phospholipids con-
centration after cholecystectomy

4R 8 ks L O2E (IEF) WIEB OB TER L.
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Lty HEOBIREehols, I VAT =Lk
Fig. 7 o2& <, aRAEBRETIIRIENE & 1358
AR 8RS, TR AR FHE SN XU 0T
EMEER L, AT 8 It~ DI D1 3 &
TEFRLE. 75 ERFERETHE, Fiid4l, 4
AT 8 RFICE < » P4 8 ISV A & 7R LcAs, Z51)
BhFhThh, FEDEIRDLRII o, U ¥
B %Wk Fig. 8 ok <y 2 RAEBETIE,

v AT R - 4R FESETEL,

A, FHS IR LU0 BIEMERL, R4
Fd O & DMICHEOELY BB, —F, EREHE
BAETY, 2 VAT e~ LD ETLRL, FHT
4 W AFRT S Iids X OM2MMCE &y B4 LUV
BB A R LicdS HEOBIRD bRt -»
o & T CRINEIENF DT 8 I & FHE 4L THIE
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Table 7. Diurnal changes of molar percentage
in biliary lipigs after cholelc):ystectoiy L. Cholesterol stone group
1, Cholesterol stone group (n=33) ‘@ 8Ba.m.
g‘gtdz;l bile ﬁgtﬁghw Cholesterol Case | 07/ O 4p.m.
8 a.m. |62,45 2 8.9927,35 4-7.53/10.23 + 4,02 s
4 p.m, [69.91 1 8.6222.48 -+ 7.05| 7.62 3= 3,91 L 01— 7
P<0.001 | P<0.001 | P<0,001 " wo w84
(Mean=+S,D.) Case 2 20 3
2. Calcium bilirubinate stone group (n=11) .
}&t;fsl bile ﬁ‘g?ggho- Cholesterol ' 1 40
8 a.m. [73.41 4-4,53121,53 =+ 3,69 5.06 + 0,97 20
4 p.m. [76.51 & 4.9718,83 + 3, 85| 4.66 + 1,18 Case 3
P<0.02 | P<0.02 NS o W N\
100 80 60 40
(Mean+S5.D.)

NS : not significant
Case 4 20

%
o 2

' M B
Table 8, Diurnal changes of molar ratio in 10 8 .

biliary lipids after cholecystectomy

1. Cholesterol stone group {(n=33) Case 5 2
T.B.A. +P.L.| T.B.A, P L.
Ch. Ch, Ch. A A
8 a.m, (10.22+4,34) 7.23 43,68} 2,98 +1.25
4 p.m, |15,24 4-7,45111,72 46,36} 3.52 = 1.73
P<0.001 P<0.001 NS 2, Calcium bilirubinate stone group
(Mean+S.D,)
2. Calcium bhilirubinate stone group (n=11) o [
ase
T.B.4, +P.L,| T.B.A, P.L.
Ch. Ch, Ch,
8 a,m. (19,48 +4,07]15,19 - 3.85| 4,30 = 0.46
4 p.m, (21.83+6.21[17.73 £ 5.93| 4,10 3-0.39
P<0.05 P<0.05 NS
. (Mean=S.D.)
T.B. A. : Total bile acids 40
P.L. : Phospholipids i
Ch : Cholesterol Case 2
NS : not significant 20
&
HIRE D = A WSHE A HBR Lick 2 5, Table 7 Yo R & 4

DTk, 2 RAEBE TSR TELFRT 8 R0
62,458, 99%1C Sy 4R 4 1369, 9148.62% &
BOWMNETR L. 2 VAT v — LR 8 KD
27.3547.53% 0L, P15 4 FRICIE22, 4857, 05% &
HEOETEYRLI. ¥V VIFHEMEE 451 8 Bo
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Fig. 9. Changes of the bile lipids composi-
tion at 8a.m. and 4p.m. (Plotted on
triangular coordinates)
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10.23:54. 029 Wy P8R 4 BHIZIXT. 62£3.91% &
BFEOET2ED bhice 0, CRAEBRECILE
BT EREVEAFHT 8 R D 73. 414,539 IC -, G464
BRI, 76.514.97% L FBEOMIMERL, V VI§
BT 8 D21, 5353, 69% 1 lb~S, 2R84 IR 1k
18.83+3.85% LB OE TS 12t =2 vATFw
— AAHVEAFRT 8 155, 06+0.97%, 45 4 Bid. 661,18
BT, HEOELRE o7,

DOEREZ, T VAT R - ARRT S MO IEED =
WILOTEES RD 7GR, Table 8 Tk, =
REEEET IR T.B.A. +P.L./Ch. it 450 8 e
010,224, 34, FH5 4 BRTIX15. 247458 8
BORINER L. T.B.A./Ch, il i8I o
7.23:3. 681 Fily 4P4 4 IS L 11.7246. 36 & B
ORIMER LRSS P.L. /Ch, g 4raisns & -4
O HBOELYBDEd ol —7F, CHROIERE
Th I RAEFEHEE S g T.B.A, +P.L./Ch. [
VEAERT 8 B D19, 4844, 07T HES, 4R%6 4 21321, 83
46, A CHEOENE R Ly, T.B.A. /Ch. b 57
8 D15, 1943, 851 X, 4P 4 HRIZITL7. 7365, 93
THBOMINER Lz, P.L,/Ch, titddss ks
FRAWL OMICAEEOELBEDIeh o,

ZEIIEEOMR Y EA S & = AR MiET 5
&L Fig. 9 o & & &, a REEBECIXFRT 8 Mac
Admirand } Small D) @ 3 - A3A % 2o i 8RR
CIMZB LT 0% P 4IRSy € 2
BACBE L. —0, CREERETE, 2413
I VRN TCORERTH ). lithogenic index o
Wik Table 9 &, =2 REEBRETILFW
81,010, 39, £ 4850.72+0.36THhH, £REG
FERE CIRRT 8 150, 480, 07, 2745 4 0. 4430, 11
TH =T & DR8I, 1 4ITIFE
DETER LA L L, JEHEEHE LT Table 10
DIk, = RERERE © CA, CDCA, DCA, ¥
FREESED CA, CDCA, DCA, & & PRI 8w

Table 9, Diurnal changes of lithogenic index
in biliary lipids after cholecystectomy
Cholesterol stones Calcium
Group (n=33 bilirubinate
n=33) stones {n=11)
8 a,m. 1,01+0.39 0.484-0, 07
4 p,m, 0.7240, 36 0.44-+0,11
P<0.001 P<0,05
(Mean=+S,D,)
No. 5, 1980

Table 10. Diurnal changes of percentage in

bile acids composition after chole-
cystectomy
1. Cholesterol stone group (n=33)
CA CDCA DCA
8 a,m, {51,86+11,22146,624 9,05/ 1,52+ 2,90
4 p.m, [52,36% 9,266,094 7.67] 1,55+ 2,43
NS NS NS
(Mean+S.D,)

2. Calcium bilirubinate stone group {n=11)

CA CDCA DCA
8 a.m, 35.50 5.5960,04-+ 5,58 4,464 3,84
4 p.m. [35.93%+ 9.19/60.83-+ 8.56| 3,25+ 1.55
NS NS NS
(Mean=+S,D,)

CA : cholic acid

CDCA : chenodeoxycholic acid
DCA : deoxycholic acid

NS : not significant

EFRADMTEEDER RE I 21,

v % =

FEHIEOLRACH BN avAFr—0
BLOY VIRERTC s\ ClEE Sh, BRI R
EhThb, 2VvATr—A B B\ T, &g
acetyl-CoA % # 3~-hydroxy-3-methylglutanyl-
CoA (HMG-CoA) &7bh, z VAT E— RO
BEEHECH D HMG-CoA reductase 7 bHUNCFD
MOBROERIC Lo Ta VAT v — LAEER XN B,
IBHEIIFD <4 20 V- ARETaVAFE —L X
b Ta-hydroxylase 7¢ X4 DRIGIC L - CT—k]B
I CcHB CA, CDCA BEAIH +OF FOWER:
JEH-ER % 7oi%, glycine % taurin L& XnJEH
ricEElE XD, & DI —RIRHER G AT RO 7E
R 2T 5 ZWIRY#, $7chb DCA, LCA
R ER S, A8 X9 /NBCBE ShcBH O X
WrirEs LCEE L hmie s, Fich &5 581E
BEEATYV S, Lit-T I REOREL BTN
2RO WRE D LTl {, HMG-CoA reductase
TGk EF2D% Ta-hydroxylase {EMEDE 20200
FEZRDTEE LD D,

EHFIMH-PoORH HEEWET s Lt L, =
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BEOREY BE Uiz, B IEEOMARCR LT
TGO E S L ORI © B AZEE)c & O
ik, aRAIEREOHREN,HLEELTETH D,
A [RFIEDRLEMHEHAL

1 2 REECHEHHE

2 RAERE OB OB VvV VEEELT
IVARTF B D EABPRYRT AR, W
BB L, s v AT e &) VIRESE S &
IEFFEEAME LR R L 2 BRI HBNCEY
LCiE, fixOWERSH D, 2 REEOHEH FORIR
HED = APREEHT, STRICE~EBIETL, VY
BED EABERITHRE O FcEREDOEN /o <
aVAF R DX HITEBCRERRTEV IR
Hl020x, TR OBATZAM: (lithogenicity) (X
2 VAT v — ORI W & BT ER D M
T IMETIZ L 5L 0 THD LV 53458, HH\WE
3 EOMICHEEDOENR bR Ih otz & W 50
HELHh, BEDLZ A, REEF IV, = VA
7 a — AR B ORI EAEL O € A B LT
1%, Issakson2®o#fsspisk T.B.A.+P.L./Ch. 1
% X o8 T.B.A./Ch. H, P.L./Ch, HiiRHMEER
Dz VAT R —AAEEREY RT DD, £ OWFE
R EERSROEEL LTHV bR TW5, 2%
BERECIIHRENC -, T.B, A, +P.L./Ch. i,
T.B. A./Ch. HidEfE%RT1020202) 2 \whiv T
5ﬁ,RLJﬁnmmﬁﬁ%ﬁT%®WW,%év
EEMNICETH 0B ERD B BE O TIL,
a2 FRAEFEREL, T.B.A.+P.L./Ch. I, T.B.A,/
Ch, iR e~ B oEMEE R L, P.L./
Ch. iR RS e otee Lo, BIIEED
5eJEHEEE 2 v AT B — A OFIRIIE S B AT
CEROHBLDEELDRD, LIL, BHDO=
VAT R - AOAWHNE Y VIFEE OBEECEERER
LT AHE LR bRE M, FHEo P.L./Ch, It
EERRERVEC I FEN DR TL, Y VIRER=
VAT w — LTI Lich - TR L, /EBIN7RE
FehHsb0rBbhsd, LrL, ZhbRITIRED
HEBRIBIHET,  OEFITYUTRD B 73T T,
FOAHBE R bRV EEFITEL T 5, 19684,
Admirand ¢ SmallD i ATNEH % {E-C, JEH
W, U VBER IV VAT e — VIFE S ARE
(phase diagram) #ME\ T, = VAT r—ABJET
PRIC IR T E A4, BHE, v VIEERIU =2V
AT —AD 3EOHFIRE & EBRR L LA
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R ERIC L » THE SRS E#iE Lis, Zhiz
Admirand & SmallDiro ok 3 7t 3 Z0OBEFKIL
REEREFCHLTLEET Ao &N TEHI LR
BL, EHEENEE 2 v AT v — A EFE ORI
DNTH LWELZFRIE L. LoL, & MEHO
HEWPEL TR, SARNREETA VAT R—L
OEFRAIET B LICENB D, A RORRE
APEVEVWIRELZ LR, FHL 2 RAEE
RO I E MY Admirand & SmallDd &I
HERAWCEARECE L E A, BIFERL =R
FBECEVTE, WRIZEWTEE BIT T AR
fEBE LTV iesh, 2 REIEEE TR ATRERICITET 5
HENHR b, 2 REEEEOIITHE T I vy
BRAE % 2o BRI T B & W S RO 250,
e SERNC B\ 7R HERIRTEIRHC B B DR LT
Small & Rapo |} BAMEMFERER LACHFIEHE 3 =K
SHCALIET %25 IRZEMRH L EER CEED = VAT
AL, 2 VAT R —AOREREBRT A
¥y 7 VAT e — ARESTERTCET L, BT
EERAERHI RN L, 3 AR BT A LA LT
W5, L6 L IAZEPICIEKSY, BEEORINZ XY
B2 LI S h T lithogenicity 2MET 5
LT D, Eim, Shaffer BT 4 FHEHL I €L
BB B8, REEEHL S e BRI H D EMEL
THEY, BEORFEE—FHLTWD, i, Small kb
Rapo® i}, FL v HWME RsBEHE = vAT v —n
BN & BHESREEOR I EEL, a VAT R~
ABREFIORBIES S EBEL, FFekwTT TR
lithogenic bile 2VEEIhBbDEFEL LR,
B ERRSRLIZ OV Tk 3 REHRE TR L,
CDCA DFA2HD bz, BB L, = %F
FECIE CDCA ASHP LT o & Wb S0 L, 4
{bddieh o fo bV HREID 28 H b, ~B LR
i, UL, FEHOREE LU CDCA i X
BIEE S EGIOMEI e XL b 2y, = RAE
¢, Ta-hydroxycholesterol X b —kNBEH R KO
BRIz T CDCA DERERM - b, CDCAN
ETLTREL LD EHERShD,
DEDEZDOEML VERTH L, 2 RAERET
13, ooz vay e —Ad SROTHE (HMG-CoA
reductase FEHED ) E 7 v AT B —Ads BIEH
D RLREE (7a-hydroxylase {HikD{ET )22
BB, 3 vAF e — ALREOIERIN LN L O
HERLEED AN Il % &l T 45 R, = v
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No. 5, 1980
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