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Table 1 Subjects data

Sex I
Number Age(years)
Male Female
Patients with 7 5 2 63.1+10.6
postgastrectomy (54.9£10.2)*
gallstone?
Controls? 15 10 5 | 57.0%8.4

1) Gastrectomized patients for cancer in whom
cholecystectomy was performed for
trectomy gallstone disease.

2) Gastric cancer patients in whom no hepatobiliary
nor enteric disease was recognized at the time of
gastrectomy.

*( ) denotes the age when gastrectomy was perfor-

med.

postgas-

FY VSRR Y v R REESEE AUSS0T R
EBL, V"vEBEREEAFELB AL 27 4+ -+ PL
o bEAG, BXHRHEHTITEE CHAEL
fo, BEHBEEEHE GC8AKERL M 4 v {LEH S

B YIRAT# o B R O E 1L

AR 2% T8

% F\~ gas liquid chromatography i CE& L 7=,

BEORBORBIZOVTIE, £HICHTET - #7441
»AUAOCIEEBEE®RE (LT, USG B Kk
CEESEREEE LTV, DB 6 nA T &n USG
TR LA, BADCEEREICY, WBHEELEL
LT THARBGZBEOHF LVW-SE VLB, X5
HRNARBILA <7 b A OEREFH L, B
e — 2 O 45472 Student t-RE X T4, p<0.05
EEEEDH L LK,

III. # 2

A, BB

1. R

¥ RB{TEE (total bile acid : LLF, TBA :B&E) i3
*TERRE41.4+18.0mg/ml (Mean+SD, LITHEHE)
A, #ERE24.7215.4mg/ml & BB IZET Licas
BREEd -1 (p<0.080) (Table 3).

2. BEHBRSE

ERBEIZDOVTARDBErY /) FAF>a—1 B

Table 2 Patients with postgastrectomy gallstone

. Gallstone .
Case Age Sex Method of | ) e 00 | Bacteria Biliar
: T Adez y surgery
No. | (years) . gastrectomy | Location | No. | Size(mm) Nature | in bile
1 78(69)* | Male | B-1I | GB 24 bilirubinate i (= Cholecystectomy
2 71(59) | Male T GB 3 7~5 black (= Cholecystectomy
3 57(50) | Female B-1 GB 12 10~3 mixed (=) Cholecystectomy
4 60(50) | Female | TPS GB 12 10~5 bilirubinate (+) Cholecystectomy
PP Cholecystectomy
5 | 67(60) | Male ‘ T GB 6 8 bilirubinate ‘ (B | e )
| | ! — S —
6 | 64(59) | Male ‘ T GB,CBD | 5 | 20~7 | bilirubinate +) | Gholecystectomy
7 | 453D | Male T GB 8 | 15~6 |bilirubinate | (+)~(=) | Gholecystectomy

T, Total gastrectomy ; TPS, total gastrectomy with distal pancreatectomy and splenectomy ; B-1, Billroth-I gastrectomy ;
B-II, Billroth-II gastrectomy ; GB, gallbladder ; CBD, common bile duct ; PTGBD, percutaneous transhepatic gallbladder

drainage.

*( ) denotes the age when gastrectomy for cancer was performed.

Table 3 Composition of bile (1) Bile acid

| TBA | CDCA | CA ‘ DCA | LCA (HagD/Cn%
Patients with
2.7 | 13.7* 4.9 5.2 0.3 0.6
postgastrectomy [
Dostgastrecton | +15.4 | 8.5 3.9 | 32 | 402 | +1.3
_ 4.4 | 2410 8.1 7.5 0.6 0.5
Controls(n=15) | ,13°0 | 1g.3 +51 | #52 | £0.5 | 04

*p<0.039

TBA, total bile acid ; CDCA, chenodeoxycholic acid; CA, cholic acid; DCA,
deoxycholic acid ; LCA, lithocholic acid ; UDCA, ursodeoxycholic acid.
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(chenodeoxycholic acid : LA, CDCA &B&EEL) (35
B D24.1+9.3mg/ml i b, #AFFIZ13.728.5
mg/ml & HEEETH - 2 (p<0.039), = — 1B
(cholic acid : LIF, CA &B&RE) I EEHED8.1+5.1
mg/ml i, FEAE4.9+43.9mg/ml LET Lich
HEEX ot (p=0.217), FTAF v a—-1LB
(deoxycholic acid : LI'F, DCA &BEED) (XXEEED
7.545.2mg/ml b, #EAEEE5.243.2mg/ml &
ETLEARAENCREEZ R rote (p=
0.370). vV + = — A B (lithocholic acid . EAF, LCA
EWEEE) BB D0.6+0.5mg/ml X, FERB
0.340.2mg/ml L& T LA EH 2R E R
fenots (p=0.150), v A v FxF > 2 — 1B (ur-
sodeoxycholic acid : LLF, UDCA & BEED) (3% fEEF
0.5+0.4mg/ml, & H#0.6+1.3mg/ml & Fkizdin
ot (Table 3D,

3. B ELER

SIBE 1 RIEHEE D CDCA 7360.9+7.8% & % -
ELEL, RWTCAL18.7£7.1%, 2 WRIBHE DCA
M17.7£7.9% & CA & iFRB O LE T, LCAL
1.5+0.9% &K<, 3 &M UDCA 21.2+1.0%
LIEVHRTH - e, #ATL CDCA 52.947.6%,

39Q1767)

CA 23.8+13.6%, DCA 20.9+7.8%, LCA 1.0t
0.7%, UDCA1.3+2.9% & xtBEwcttk~, CDCA ©
BER, CA, DCA DEEEME RS,

4. PEEEFUME IR

SRR 8 (free bile acid : LIF, FBA & B&EED)
AR FIEMTRE S h Y, BHHESER T
WTFhbBETH -, HERIETHEEBEO A
4 %7 3 Bl FBA 2% S h, HKMEEBEOER
6 117.4mg/ml LFEFwEHEERL, FEH 5307
mg/ml & B\ E T H o7 TBA $1.5mg/ml & {5
HTHote, —H, FIEEDOLDOER 41X FBA I
0.9mg/ml &EMETH » 7223, TBA 1324.7mg/mi T
Bt MEERED IF GEML, 2, 3)KIXFBA
B S hich ot ks, SIERBME T FBA & X
Riein o fofES 7 12, PTGBD HifT 2 BT MBS
B EA TV, 15H% (RZERHEERYED DRI
W SHBERETH - o, & OMBEZICTERIRE
YA E A ERER S ST (Table 4),

B.

BEHED 2 L 25 r— BB D259+ 148mg/d]
N, BEEBETIR192+100me/dl LETLAAEER
Eixieh -1 (p=0.360) (Table 5),

2 VAT r—/b

Table 4 Patients with postgastrectomy gallstone

Case | Age | Gallstone Bacteria TBA | FBA
No. (years) [T J Nature in bile (mg/ml) | (mg/mb)
1| 7869 GB | bilirubinate (=) 23.6 0.0
2 7159 GB black (=) 44.5 ‘ 0.0
3 57(50) GB mixed (=) 29.1 0.0
4 60(50) GB bilirubinate | Streptococcus bovis 24.7 0.9
E. coli,
5 67(60) GB bilirubinate | Klebsiella oxytoca, 1.5 0.7
| ! Bacteroides
6 64(59) GB, CBD ‘ bilirubinate | Aeromonas hydrophila 17.8 7.4
7 45(3D) GB bilirubinate | E. coli =(—) 7.3 0.0
TBA, total bile acid ; FBA, free bile acid.
*( ) denotes the age when gastrectomy was performed.
Table 5 Composition of bile (2) Other laboratory data
[ cn PL | TB | DB | Ca H
(mg/dD | (mg/dD) | (mg/dD) | (mg/dD) | (mg/dD | P
Patients with 192 2,060 . 57.4 42.6 ‘ 15.2 8.2
postgastrectomy +100 +1,168 +30.1 +22.9 +6.9 +0.5
gallstone(n=5)
Controls(n=15) 259 3,076 62.9 45.7 20.5 7.9
+148 +1.800 +68.1 +49.8 | £15.2 +0.8

Ch, cholesterol ; PL, phospholipid ; TB, total bilirubin ; DB, direct bilirubin.
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C. Y vRE

R v v IRE R EE3, 076+ 1,800mg/d] iz
A, #BERBEETIR2,060+1,168mg/dl EIET Li-sE
BEEX e ok (p=0.257) (Table 5),

D. P/Ckt

fBitho ) vEEEEa v AT e —LDE, P/CH
3, BHOIL.8+1.3Ickh~, ELFTI210.0+3.4
THH, BEIARALRIED -1,

E. Lithogenisity

FEBBE O 1L 42 micellar zone WIZdH » %o, #&
AFTIZRER 5 © 1 Hilod % 4% micellar zone 4+, i
D 4 73 micellar zone R TH - 7z, 7oL, BAHHARK
DEFT LA UIEERI 7 b micellar zone AT -
7e.

F, vvrvyv

JEH OB ) A VI BEED62.9+68. Img/dl
N, SR TIES7.4+230.1mg/dl LR T LicAlE
BEQ b -72(p=0.864), EEY ) L v Hi3iER
BT, WBRD45.7+49.8mg/dl KA, HEFTI
42.6+22.9mg/dl E E F LA FEEZ X e drnte
(p=0.894) (Table 5).

G, #Ca

fEH ok Ca (BE) BXEFED20.5+15. 2mg/dl
N, EARBETIRI5.246.9mg/d] SETF LAME
BERXALhh ot (p=0.469) (Table 5).

H, KEA +EE (pH)

B pH 3 BBEDT.8+0. 81k, AT
(38.2+0. 4L LR LADBEEEZX LA bR otz
(p=0.330) (Table 5).

I. BEREME

MBEHOBPA CIIMEIRE Shich o7, BEH
TR7H+R 461 FEF4, 5, 6, 7) THEHEhA
Py, 141 CREFI7) RERR L7 & < BEERRY H O
BRI ERENER B T H - 1o, MBOBEIMFRKE
B & LT E. coli, Klebsiella oxytoca, Streptococcus
bovis, # K 8 & L T Aeromonas hydrophila,
Bacteroides 23t X hiz, 161 GEGI 5 ) 2R ARG
Thole, ok, HEBRED 4 M- Thi CEHT
» -7z (Table 4),
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BB L SEr T, 3) FRAIEFIOEICHHE 2
~ 3R X VEEEHOFEREY RO, O BIK
BITHEFIHCEYIA Yy Cava b BEREMAREL
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A2 &b P CREABRSELSER Y, LREAHBI
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EdBEhote, i, 1 2 EUIREECI TBA w2t
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HESELETL S & DCAGEBESML T\, &
DAREL P EDERLDWTOHRBABE LV, 0
FRE LCEAEGEE A 2 BUBRETRLARD 5
nlcothx, v FEEABTRS FIE 2 flicd ¥k
Dolel Ll EhEZ H5h 5, FBA BIBHREBED
AXBYIERE (THFTH) Le M EAE (4H+3
B wRdbhted, HTREEGED £ SHRELF
BLUe VEARBIFITIBH I h ok, ZDZ
LIRSS FBA L OBRA B RET A0 &
Bbhni,



19944E 7 B

Be R 245 A BE o B 11 lithogenicity &\~ 5 &
TRTTRER LB EE 2R, BAERRCES
PR RO BN L 55 L\ 5 BRI, 430
LHEGLWBE S IV v b Lhde, Lo,
SBBOET & BT, B EROBER I+
HRBEBZENTELLD L Bbhi, BB
BEICH~NEERE TR CDCAXEFELEA L Twic
(p<0.039), Z D @E», HFIZMWAEEZEZT VA
TBA, CA, DCA, LCA, =v2Fm—n, ) VIEH
vyarry, #BCalt A LT v,

BBV LBE, zvaTe—aABRULT, =/
LIEED) & 4TIz AR CDCA, CA, DCA o
DEPRTHH L, BEEOLOREARTXTHIF LM
NER, 1EARREATH -, BRI
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Alteration of Gallbladder Bile Composition after Curative Gastrectomy for Cancer

Yuzuru Sugiyama, Hiroshi Moriya*, Ryukichi Hada*, Hiroyasu Kobori*, Dai Seito*,
Yasunori Mikami*, Hidetoshi Suzuki* and Mitsuru Konn*
Allied Medical Science, Hirosaki University
*Second Department of Surgery, Hirosaki University School of Medicine

Lithogenic bile production and bile infection have been among the main theories of gallstone formation after
curative gastrectomy for cancer. We collected gallbladder (GB) bile at the time of cholecystectomy from 7 patients
gastrectomized for cancer who had developed GB stone. The bile was analyzed for its composition and was cultured
for bacteriology. GB bile collected from 15 gastric cancer patients during gastrectomy was used as the control. The
GB stones from the 7 patients were classified as 5 bilirubinate, 1 black and 1 mixed stones. Bile infection was seen
in 4 of the 5 patients with bilirubinate stone but in none of the control subjects. Chenodeoxycholic acid levels for the
patients with GB stone (except those with percutaneous transhepatic gallbladder drainage) were significantly
lower than those for the control subjects (p<<0.039). Total bile acid, cholesterol, phospholipid, bilirubin and total
calcium contents were also low for the patients with GB stone compared with those for the control subjects. Free
bile acids were detected exclusively in 3 of the 5 patients with bilirubinate stone, which indicated the involvement
of bile infection in the formation of bilirubinate stone after curative gastrectomy for cancer. An explanation of the
development of black stone after gastrectomy will require further investigation.
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