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Experimental Studies on Obstructive Jaundice, specially pertaining to the Influence of
Biliary Tract Infection on Bile Secretion. Masatoshi Iwanaga, Department of Surgery 1l
(Director : Prof. Itsuo Miyazaki), School of Medicine, Kanazawa University.
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LT 38, BEBLESCIREN G0 BE
TEDEETHA I LIBERELISBBRTZ2 25T
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EHOEEFRETR I 2B EROELE A2
IRBEBETHEEEZONDLY, REOHELAB L
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72T, EE, AENEECSY 5 BOBERT
D1 2THIEERYEO RSS2 2 EEDRE
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DR+ TIEBYE I X B BAERRATR IO 1 B HiT
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FORR, BEMEEEIC BT 2 BENEOEFMW
BEERICOWT, L CBEREOEY S HED 5
2, SOMREEBI-OTHRET 5.

kB L UFHE

1. REEY

10 ke Bt OHERERL R £ A L, SHIREE L U T B
WEATER, R U CHEEPAZE + B R A D
QRERMERLL 72, WREOBISMIC B 2 MEHEEE 5
L,

FREHIYIEERE Y ¥ 2 v & 12.5 mg/kef5iEL T,
FA(Z1Z[E5E L, A% Thiopental sodium % 25 mg/ %
ELUOHE 2 ISR L7, WIBEE, EREERESD
YRR CHHIE L, - dBE e CRIRE £ EKE
Uy #95mmtTBR3 2 2 &2 X DIERL 7o, BB RRTE
1, AR BT 2R T 245, oL 2R
IENABEA BB A 0.5 miEAT 2 2 L1k
TERLL 72,

NEEPAZEMRRR R O FERR L, TEEE bRtk 2B E T
Uy, ik & RS OREMEE T, EEERFRYIEIcT

FAREL, RE#E B TE L % Albert —EREL,
Z1.5mOYEFLEESL I LT To7e. &8, &
DL EEHERAF2—-7 LT, RBEEWKLD
Mushroom catheter (Malecot four wing catheter)12
SEFAL T, 3-0Dexon k THEFGHSEZEL, B
HAHLTHEATHEEBCEEL TRTICERLL: (K
1.)

II. RREBE % 5 U ICRIESE

SRS L UIERREC DWW T, FIEER (LT,
PAZERI L RIRT3), PR 2B, PFEMRE1AE,
2HH, 3BH, THH, LHABKUTOEEIIZD W
THRE2ToT.

1. MEHRE Y L E fE(Diazo KIS, ATIER
[R5 )

2. BB

RH-BREUE T ICBR L e A T — T L& DfTo e
B8, TRUREEHETC DLW TREERT» 12,

1) ®EHEK (BREE

2) Y E{E (Evely melloy ¥, ATBHHE
fEEIET)

3) HEER

a. EEIERRIGRRB A Az 0 N ST T 4 =T
Lo THE L7, ZORFEBIXHUTOML TH 3,

I, #REHE, 0, o—0LE 0, ¥/ 74 Fya—

Catheter

Fig. 1. Release of bile duct obstruction.
Release of bile duct obstruction was performed
by cholecystoduodenostomy. Mushroom catheter
was inserted into bile duct to collect bile after
release of bile duct and drawn out through
subcutaneous tissue from abdominal cavity.
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VER, IV, FAFva— LB, V, Y ba—Eg, VI,
1RAEHER/ 2 RABH-EREL, VI, 2 — B/ 7/ T4 *
v a— k.

b. HlEE

HFRI7O% NS 57 4 -2 L BEHBERI, KE
BT & B HRICHEU TR 2 D & 5 2FIHTT Y,
INCE-TBORESZ78D, ZhZhoRfESE
BoETcEHL:,

BB, FAZuw 737 4 —DEBIZEEHGC
-4 APF (FID #iH88) 2R L 72, #2411 0.18%
Poly 1 110/7u®y v T W-HP80~110 2 v ¥ 2%
FHEL, WESm, B22mOLOEFEALL, BE
RfRi3 7 5 2843 238°C, BAHNEARR 242°C, MHE
BLCELT, Fr VT —HAELTANY Y LAZFE
60 ml/min TR, F +— P AE—FiZ 5mn/min & L
7.

4) avARFu—{E (BERE)

5) pH &

pH x—#%— (Tokyo Toa H M-10B) %{#FL
7.

6) BEE

a, Naff (#EHER)

- K{E (RIeEER)

. Caf# (OCPC i)

. P{& (Fiske-Sabbar Row %)
. Cl{# (Chloride Counter)

o & 0 T

Bile

!

1. Ethanol Extraction

!

2. Hydrolysis

l

3. Ether Extraction

\

4. Methyl Esterification

\

5. Trimethylsilylization

l

6. Gas chromatography

Fig.2. Diagram of the procedure for bile acid
analysis.

f . HCO,fE (Natelson sABH i # A FATEEE % #
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3. FFroREESERImE

LEEBRAOEEER, U 3ERERC, K
DR, H20LEREEETO, 28561 10%RLe
D UWTEE LR, 0BT 7 4 IR ERRIL,
FH AR STEATFEFIY Y s I Y UL
T, REAEBRREICEL 72,
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1. ESe e fEnEd (K3)

EEARATMIERE Y L E S {EIZ 0.1£0.0mg/dIThH-
foht, ¥ 2EB TR 4.7£0.9ng/dl, RERE
4.2+0.6mg/dl &, MEEL bEFICER L, L,
HHMICEEOEERL Lm0 T,

PAZERRIR TR\ B 17 5 AHEEE L BB OIMER Y Y 1
CoEOHERE, FnEn, Bk 1 HE TR, 2.9
0.2mg/dl, 2.5+£0.1mg/dl, k% 2 HE T, 2.4%
0.2 mg/dl, 2.3+0.1mg/dl, k% 3 BHE T, 1.9+
0.2mg/dl,2.1+0.2 mg/dl L BHIZTREL, LI TH
BTk, MR L1.420.2 mg/dl, R 1.610.3 mg/
dl, 14 HE T3, &fEEE0.8+0.2 mg/d], BEFEL.0+
0.2 mg/dl & ¥R L 7.

bilirubin
me/dl
s Control Groy (B %5 )

L RS “ iniectes Group ( 5 )

Obstruction Release

Fig. 3. Changes of total bilirubin level in serum
after the release from biliary obstruction.
Mean values =*s. e. are given for each group.
®@—@, control group, the dogs which
underwent bile duct ligation ; «--—-= , infected
group, the dogs which underwent bile duct
ligation and infusion of self-duodenal juice into
the obstructed bile duct. Five dogs were prepared
in each group. Release of bile duct obstruction
was performed on 14 days after obstruction of
bile duct. The same symbols, abbreviation, and
number of dogs as shown in this fig. 3. are used in
fig. 4-19.
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KLToRRETHA L b ST, BRETIRE
BOELIZVASLAEESCCEBET 2ERSAS
FINAS

. BEHMEREEAL

1. #HEfEE (K4)

GEARREIRE I SRR, 155.7x16. 38/ ThHh o172
B, HEEE BB, SIREEA 235.0427.6 AL &
BINL 0L, REEEETIE 17.743.5 B4 & B
CETL, MBS 2 BEE (p<0.01) 2 &7,

HERREOE(LE 42 L, ERE1IABETR, ¥
FAEY 299.5£32.1 B, JREEEF170.5+£35.2 Bfi L,
r I AERRAET (FRZE 2B E) E { 5 ~IBINE & 7223,
BRBEOF LI VEELRL, EHiMECEL B
BETH -7t B 2 FHE T, oHEERE 198.2+36.3 8
fir, RLEE 110.0+34.9 Hi(7, R 3 HE T, X
BRE% 108.5£27.8 B, RHLAE 86.3£27.3 B L BR X
I L, BRRREE 7 H B T, AR 02,0430, 7 Bify,
BREE34.016.0 B L, WERBENZIZIEECEL L
DIZRL, BRETIHOEEDE (p<0.05) TE{E
B LT, fRREE 14 DE T3, XEBEE156.0£35.2 8
fir, RREEE28.3+3. 4L, MRERTHBLEERED
EOEEERE o,

B2 E U RO B EEIEHUI R IC B
UEEER L TRBE L7,

2. EUVAEVE (K5)

FERFEH E U L {1 32.7+5.9mg/dITH >
fohs, KERR% 2B T, N8RS 56.519.2 mg/dl, K
PR 3.6+0.9mg/dl (p<0.01) £k o7,

Bk, 1 HE T, MIREE 64.6+£6.2mg/dl,
RYEE 41.0+7.8mg/d1 (p<0.05), 2 HETIZNFEEE

icterus index
Unit

300 |-
@———9 Control Group

eenex3 Infected Group

200

X

L

e 1 7 s 7 P
Obstruction RQ!&;E
Fig. 4. Changes of icterus index in choledochal
bile after the release from biliary obstruction.
® ®, p<0.01 (control VS. infected groups) ;
®, p<0.05 (control VS. infdcted groups).

35.4%5.6 mg/dl, BEHeEE31.5+10.5mg/dl, 3BEAT
i, XtERRE 23.946.1 mg/dl, RRHEE23.017.6 mg/dl,
7 HE T, IBEE22.4£9.8 mg/d], BB 6.8+1.9
mg/dl, 14 BB, WEEEE36.4+7. 4 ng/dl, BRYerE6.5+
1.4mg/dl (p<0.05) LH#ERE L, PABEKRETRICDbI-
TR EEE S L 2 IR ORBE 2 £ 12,

3. BHIHES

1) #RBEHB (K6)

R OBETEIZ29.245.0mg/ml (n=5) T
Holoht, FETRR 2EB T, XHEEEA 71.246.7 mg/
mé, EHZERERRLICONL, BEFETI
17.9+£8.5mg/mlk 2 2 - TET L, TERHICE S 5%
HEDOE (p<0.01) #&7k.

birubin

mg/ di

&———@ Control Group

(r=====<} infected Group

N
|4
5

R 7 T
Obstruction Release
Fig.5. Changes of bilirubin level in choledochal
bile after the release from biliary obstruction.
® 0 & @: refer to fig. 4.

bile acid
mg/ mi
80

®—— Contral Group
O <t Infected Group

pomofam e

"

o 1 2 5 ; ra—
Obstruction n.\f..,.

Fig.6. Changes of total bile acid concentration in
choledochal bile after the release from biliary
obstruction.
® ® & ®: refer to fig. 4.
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MEERE & BB ORERRROTE X, ERE 13
BT, SR 23.6+4.9 mg/ml & IZIFEF T ES
RLZzOR L, BEEE T3 11.3+1.9mg/ml & KA &
LTEETHY (p<0.05)), LAk, 2 HHE, X
16.7+2.1 mg/ml, REHHE 13.1+5.5mg/ml, 3 BHE, 3
BEEE 20.942.5mg/ml, XFEE16.4+3.7mg/ml, 7H
H, 58E#29.2+1.0 mg/ml, RRYEE17.843.7 mg/ml,
14 HH, MEEE22.2+5.5mg/ml, BYEE20.6+0.4
mg/ml AL T, BR% 14 BE CHERCERSNA
szl

2) a—B (K7)

1REHEED 1 D TH 2 I —VEBBOHREE2HTHD
b, WERET22.8+4.8mg/mITH o7z b DS, k2
ETREEREL 56.9+5. Ilmg/mle B ER L. LaL,
BRI 258 T 13.545.9mg/m & {E T L7z,

—7%, BREEREICOVWTIE, BER% 1 HETHE
BE0820.24 .4 mg/ml & IEHIT  OERRL fzt, Bk
BT 9.7H2. 1mg/mlE 2 DIEETH Y, BRI 2
HE, HE#16.9+1.8 mg/ml, RHEFF11.645.1me/
ml, 3B H, MBEE17.9+2.4 mg/ml, BRHEE 13.113.2
mg/mlE¥ERL, THETS, NBEE21.8+3.3 mg/ml,
BSEE10.6+1. 1mg/ml & W b FFEMICER 220,
LEETX > L NI 1+5.3mg/ml, REREE
9.5+ 1. 4dmg/ml L MBMICERE2TWO2 o, L
L, U HECRMREE b I — VBB I EREIEL D
bR EVEERLL.

EAFPBEL T - VEBOBBIIREHEEO £ L
EIZE CERERL T,

3) ¥ /FEFFva—- LB (K8)

BEREID Yy ) FA Y 2 —VEIE 1.940.3 mg/mlT
Hotmds, KB 2EETIE, MEHI4.020.4mg/

ma/ el

70 ®———a@ Control Group

G- --=¢3 Infected Group

Obstruction Relaass

Fig. 7. Changes of cholic acid concentration in
choledochal bile after the release from biliary
obstruction.
® 0 & @ refer to fig. 4.

m (n=5) tBELFELLDIIL 5N, Bfein
1.1+0.5mg/ml(p<0.01) L ®RETEEAE T LS,
FRICKLT, BRBEOESE42 L, BRE1R
BT, o5 2.020.3 mg/ml, RREHEE1.140.3 mg/ml,
2B H, WEBEEL1.320.1mg/ml, RBEREL.1+0.3my/
ml, 3SAH, MEE1.7+0.3mg/ml, B 1.1+£0.3
mg/ml, 7 BH, MEE2.340.1mg/ml, BRHEE1.5+
0.5mg/ml, 14 HE, SEE0.7£0.0 mg/ml & B
2.940.7 mg/ml & HR L 72,

Thbb, ¥/ FFFya— Vg3, RRERE
PERELRLTHERE 2 BB £ TR, Z0%BOPH
BL:H, YWEHETIKE@BERLL., —7F, Bi
R 7 B B e BB LB ETHRL, 4 BEI

chenodeoxycholic acid
g/ m

@———=e Control Group

- --+=<: Infacted Group

'123 7 14 day

Obstruction Relesse

Fig. 8. Changes of chenodeoxycholic acid concent-
ration in choledochal bile after the release from
biliary obstruction.
® o: refer to fig. 4.

deoxycholic acid
mg/ m) @———=8 Control Group

r—=== Infected Group
14+

R 7 i o
Obstruction Release
Fig.9. Changes of deoxycholic acid concentration
in choledochal bile after the release from biliary
obstruction.
®: refer to fig. 4.
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MEE L 72,

4) FAFva—LE8E (K9)

A—VEBRO 2WEHEBTH S T A F v a—VERIE,
@R 6.3+11.0mg/mi% R L7228, Bk 2 BE T,
FEEEE3.200.5mg/m], BREEEL1.9+1. 1meg/mlk, W
Pr b RERATEIC S S REEERL.

—F, KRR, BRE 1A, M 1.620.3
ng/ml, BEHEEE0.7+0.0mg/ml, 2 BE, HEH#H1.1+
0.2mg/ml, BEHREE2.0+1.5mg/ml, 3 HE, B
2.2+0.1 mg/ml, BHFE2.9+1.1mg/ml, 7 HE, XE
#6.140.2mg/ml, B 9.3+0.5mg/ml, 14 BE,
FREE8.1+4.2 mg/ml, BEHLFE8.2+£1.8mg/mlL i@
L.

Thbb, BERE3EEE CIRARE D ERIEC
{HRIEEERL, THBMBCERCEL . &8,
1% 1B EE D I DIREEIC S RPRRETHR
L.

5) U ba—np

2EBEBLCTY ba—ABIIRERILEL o7,

6) LRAEHER/ 2 REQHERLL (K 10)

AT L REHEE L 2 RIBHEERIZ3.7TE
03THIDCHL, BHRE2BE W, BN
19.4+3.4 L R L7202 ), BB 9.0+1.8
XD ERBENE» R, HEMCEEZ (p<
0.05) A& sz,

Lo L, kigiE 1 HE CHmREEss 16.1+1.6, g
B14.4+2.2, 2 HEH, MEH16.9+1.2, K
10.9+2.9, 3HHE, I 13.543.4, BEFEL.4x
3.6, THE, XMEBEE3.7+0.2, BUYEE4.6+3.4, 14
HEMER4.721.5 R 1.7420.5 LB L 72,

ToHbhb, FAEEEIC L > CONBESREREY»S
BB L TIRR K ERCE LKL, BRRETRZ
NICHARTEMTHBL, TAETHBELIZEAY

primary bile acid secondary inle acid

#———9 Contral Group

=== Infected Group

Obstruction Relaase

Fig.10. Changes of primary bile acid/second bile
acid ratio after the release from biliary obstruc-
tion.
®: refer to fig. 4.

EEnLaonk ko,

7) a—NB/ 7/ TAFya—NEtE (B11)

WEIRE, 9B/ ) FAF - LB 9.8+
1.0 Horeds, Bk 2EB WL, MEBE#H?20.611.1
EER LR, BB 13.6x1.2HE D k
A¢ 7, MHMICEREDOE (p<0.01) Aol

—7%, fER%E, LEECHEMN11.621.3 L8
BICTELLOEL, BT 11.843.9 &, %
BwThote, Lik2 BE, SR 14.311.2, REEH
12.8+4.1, 3HE, »fiE#E12.411.5, RBirdf13.6x
3.2, THEHTX, HEH9.910.7, BPE8.5+£1.3
E, MBELLFIFEZCHELL LaL, WEETR,
MIEEEIT 12.0£3.7, BRI 3.620.8 ke D, BB
BEMMET L7z,

4. avARFo—LE (K12)

BtV AFu— WV EOHBEATAS L, Kk

CA COCA

25 l. ———s Control Group
O3 Infocted Group

1 2 3 7 14 day
Obstruction Ra!]su
Fig.11. Changes of cholic acid/chenodeoxycholic
acid ratio after the release from biliary obstruc-
tion.
® ®: refer to fig. 4.

cholesterol

mg/dl

®—— Control Group
S~ == Infectsd Group
40 |

200 |-

T
i
i
:
160 | T A

4
7/
4
|

P L s
'12! 7 14 cay

Obstruction Release

Fig.12. Changes of cholesterol in choledochal bile
after the release from biliary obstruction.
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#l, 39.6+4.1mg/dITH o2 & D, EHER 2:BET,
STEEBELS117.6+15.3 mg/d], REHLBEH 138.2+28.4
mg/dl &, FHEEE bICHEEETRL .

MEmEEROEE A5 &, MBS ERE 1 8E,
2HBECERZRBL.4+14.2mg/d], 67.2+12.0 mg/
dlr, BB SRPPTRLZOIHL, BEEE
W1 HHE167.5251.4mg/dl, 2 HE 127.0+£58.3mg/
dleEn s RL7%, 3HE THEEES6.2£24.5
mg/dl, REYEE186.0+54.7mg/dl, 7 B H, HEH
114.7+79.2 mg/dl, RKHLE¥ 108.7+59.4 mg/dl, 14 H
B, KEBEE 106.3149.9 mg/dl, BRI 157.077.3 mg/
dly, BEAEC SREEDE ETHB L.,

kB, £EARZEAUT, BREBOANIRECS
NPPHEERL .

5. pH{&E (X 13)

ERRET, pH E128.220.1 &, 7 AH UHTH-
7o 08, fESR Ttk 2 BB TNIBEN 7.340.2 ERPEME L
DMz DE L, BEEL 7.820.2 L HEVEDS
ol

R 1 HE TR, BEA 7.240.2, B 7.1
0.3, 2 BEX, MWIET.140.3, B 7.0£0.3 &,
MBHSDE D LD LR oD L, BREHLER
HictEy Tz, DB 3AE I, NEEET.610.2, Bk
FET.AX0.3 L, ML OFUT LA ) HICIEE, 7H
B, SEBHEET7.7+0.2 L BHEE7.6£0.1 T, HEERRER 14
AE, MBEE7.7+0.0 L REHET7.120.3 &, 14HE
PR ETORE L O ERAECEVETIZIZFEVIRESE
w7z,

6. EfRE

1) Nafé (K 14)

T, BB Na fEix 188.5 mEq/1 TH - 1258, #&

pH

&——— Infocted Group

E N\ e--- == Control Group

60

[I | S | 1 L
tnza 7 U day

Obstruction Releass

Fig.13. Changes of pH in choledochal bile after
the release from biliary obstruction.

ik 2 BRI, MEEEES 208.615.4mEg/1 (n=
5) R LWL, BREEEE 164.016.9 mEq/
1 LETL, AHEMEERDOE (p<0.0D) A& oM,

UL, BEEE 1 EE THBEEEI154.556.5
mEq/1, REHEEH 140.01£5.8 mEq/1 £t L b{&ME
#7L, g, 2 BE, XHEE 150.2:4.7mEq/1, B
HEE161.5+9.2 mEq/1, 3 HE, xTHEHE 160.4£10.4
mEq/1, /&Rt 158.3+12.8 mEq/1, 7HETH, #
AEE% 153.3+2.0 mEq/1, BA#EE 173.925.8 mEq/1,
14 BE, ®tEBEE173.3+£7.5mEq/l, B 180.3+
5.5mEq/1 LR iEREECEL /-

2) K& (K15)

EERREENE 7.420.5mEq/1 TH 5., ZhafEk?

Na

£
mEa/ | ©———8 Control Group

fee-=-=<3 Infected Group

L
'123 7 o day

Obstruction Release

Fig.14. Changes of sodium ion concentration in
choledochal bile after the release from biliary
obstruction.
® 0 & @ refer to fig. 4.

mEa/ |

©&——=& Control Group
fr~=== Infected Group

T 7 ey

Obstruction Release

Fig.15. Chanfes of potassium ion concentration in
choledochal bile after the release from biliary
obstruction.
® @ refer to fig. 4.




FAZERIEICBY T 2 KERHIRFTE 617

BE TR 8.1£0.2mEq/1 £ ERE L, BB
5.7+0.4mEq/l L{ETF L 7. WEMIIEEZ (p<
0.01) 2&LNI,

EMREBEOHEE 242 L, 1HB THEBERGE
5.6+£0.3mEq/1 EIET LD L, BYEiE 5.7+
10720 CHEBMEERAS>NZ{RY, 2H
B, SEEE5.520.2mEq/1, B 5.9+0.8 mEq/1,
3 A B KB EES5.840.3mEq/1, B FBE5.420.3
mEq/l, 7 B H, M E#4.910.3mEq/1, BH
6.4+0.6 mEq/1, 14 B B T, ##EH 5.840.1 mEq/
1, BfeRE5.840. 1mEq/l LB LT, BREL LR
HIMER 234 S Tz b DORIRATMEICE S e d - 7z,

3) Caf# (X 16)

EIRETME I 21.03. 0 mg/d1Th - 7248, 53k 258
BT, MEEEEA33.3+2.0 LA LEF LD, B
PR 14.8£3.7Tmeg/dl L{ET L 7o, AR EEE
(p<0.01) A BNTz.

o XFAZEMERS, 1 BB, MEE15.812.1ng/
dl, BeEE 12.622.6 mg/dl, 2 HH, R 16.0+2.1
mg/dl & BX M BE11.6+40.8mg/dl, 3 H H, MR
13.1+1. 4 mg/dl, BESEE11.0+1.2mg/d], 7HE, &t
BABE14.242.6 mg/dl, BELE$18.1+3.6mg/dl, 14 H
B, ®#E#15.3+2.8 mEq/1, BEEE16.5/+0.5ng/
dlEHEREL 72,

Thbb, WHEMEI BRI L - THERBTMEL D
BEL T, ZORBEIEL 0 EETIZIZEEV1ER
ZRLIOWSL, BREBIEREBIABETESIC
FEELT, 20BEELT7HE CHBER L ZR 84
ShE R ot

4) PE (E17)

Ca

mg/dl
o

@——8 Control Group

fm==== Infected Group

. | 7 s 7 T aay
Obstruction Reﬁsa

Fig.16. Changes of calcium ion concentration in
choledochal bile after the release from biliary
obstruction.
¢+« refer to fig. 4.

FEIRAT 27.2 5.4 mg/din 5, Hkik 28E T, B
BE43.4+5.7mg/dl(n=5)), BUEEE9.4+3.1mg/dl
CMBRICE S » 2 HRE (p<0.01) MHHshi,

—7%, HEEREICOVTAS L, BRE1EE,
YREEE 34.2+3. 1 mg/dl, RRYLE¥24.844.0mg/dl, 2
AH, XHEEE34.547.5mg/dl, EHEE21.0+2.6mg/
dl, 3 HEXEEEE29.6+6.3mg/d]l, BLEE21.543.3
mg/dl, 7 HEXAREE 40.0+14.0 mg/d], RRERE 29.0+
5.2mg/dl, 14 B ExtEEEE 28.7+1.3mg/dl, REHF
28.5+9.6mg/dl &R\ L 7.

Thbb, AERRC L > THRESEEEED» S
R L THRACESCE L DL, BRI Es
EE,» s EEERERLZDOD, BRI EEF TK
RELTEMTHY, MBR7HB L CHEEMICIEZ

mg/di
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frevrenndy Infected Group
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Obstruction Release

Fig.17. Changes of phosphorus ion concentration
in choledochal bile after the release from biliary
obstruction.
® ®: refer so fig. 4.
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Fig.18. Changes of chloride ion concentration in
choledochal bile after the release from biliary
obstruction.
®: refer to fig. 4.
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EREARL o7,

5) Cl{& (K 18)

ST ClL{EE 52.423.9 mEq/1 TH o7z, &
etk 2 BE T, MEBEE 74.816.1 mEq/1, BREE
94.3+4.2mEq/1 LR b LRL, BEHOANSE
EERLT:.

BiZEfEMR i, 1 BB T, REEEE 109.3£10.4 mEq/
1, BB 108.5+1.7mEq/1 &, MR b WCE st
BLU%, 2 BE, B 101.3£6.3 mEq/1, BEH
109.0+5.2 mEq/1, 3 B H, ®#EE99.4+5.4 mEq/

mEa/ 1

&———& Control Group

gr==—-2 Infected Group

bozzatfmm st

.......

PESI L L
fl?.’! 7 14 day

Obstruction Release

Fig.19. Changes of bicarbonate ion concentration
in choledochal bile after the release from biliary
obstruction.

bile duct obstruction).

Fig.20. Cholangiogram obtained by injection of 60%urographin (2 weeks after

1, B 106.5+5.5mEq/1, 7 HE, WIBEE 105.5+
6.9 mEq/1, B#eEE 100.3+0.9mEq/1, 14 HE, Mg
F£108.7+11.0mEq/1, BRHEA£104.7£1.2mEq/1
L, EiEvwARXoE T 2ERERLY, 2RE
BEURRIE oNEETHR L b OO
EZERiZ o,

6) HCO,{& (B 19)

FESAETE 43.227.3mEq/1 TH 5. TNAHEFKE 2
3BTt B8 B 16.3+7.4mEq/1, B FE37.3+9.0
mEq/1 LB L b PR EMERL 2, WREOET
DAHBKTH 7.

BAZEMRRT: 1 B B T, WHEEES9.61£2.0 mEq/],
B EEA17.2427.TmEq/]1 LB b E S WKETL
723, 2 BE TIEEEFL 16.4£3.8 mEq/1, Bk
7924.4+9.2mEq/1 tHUERL, &I BE, HE
}£22.4+4.1mEq/1, BREF£21.621.0mEq/l, 7H
B, xfiE8% 28.9+7.6 mEq/1, BREAE 24.4+2.4 mEq/
1, 14 BH, B 26.1+7.0mEq/l, EZEE21.5¢
6.5mEq/1 &@LU 7.

Thbb, M3 HBMRESERS TR ML
Jewx L, BEBREEVETRLE. Ly Lk
L CREREIEI o NEETHR L2,

I, o

1. FERAIFRR OZE(L

STEREE L BB OE LR 2 BB TOFORIRKATR
i, L bR oW L2 HEFEEELT, &

A plum flower-like density is noted in the cholangiogram of the resected liver

specimen.




FAZEIEEE B 2 EERITT R 619

FrrrEREAONGL 2T, L bBEEIBL
TIRFTHEIEICEBO/NRE OB S 5, EE,
&R LKEREE L, BEEETRE245
rE @Bt BEATEHL, MEFERD 60%Uro-
graphin #12 & 2 HEER TR BIEREEZ 2T D1
(& 20), xTHEHE & RHEFED RIS 2 BB 0TI TEE
r b AEERAZE 2 BT D - # L 3 EEREDFT %

b HERAEERIFEOFOGRICILN, 1ZIZARMERE
DEFCEL Tz,

2. FEMBFENRR

SIIBEECIE AR 2,8 £ T  PIIREE R
W rORIBETHLIOINL, BREBTIEPIRSE
DNFEBOTE, HIEEEE, FHEROPREY, »
BEROMEOET S >HEOBIBEHTH -2, 77,

Fig. 21.

Histological picture of the liver in a noninfected dog. (2 weeks
biliary obstruction, H. E. stain, X 40).

The picture of mild infiltration of white blood cells is still noted in the portal

area during 2 weeks of obstruction.

Fig. 22. Histological picture of the liver in a infected dog. (2 weeks after biliary

obstruction, H. E. stain, X 40).

Changes such as small abscess formation in the portal area, proliferation of
cholangiolar, feathery degeneration of hepatocytes, and centrilobular bile
congestion are clearly observed during 2 weeks of obstruction.
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Abstract

The influence of biliary tract infection on bile secretion was investigated to define the me-
chanism which delays recovery from jaundice after release of obstructive jaundice. Adult mon-
grel dogs with simple biliary obstruction (control group) and those with infected biliary obstruc-
tion (infected group) were prepared: the latter was prepared by infusing self-duodenal juice into
the obstructed bile duct. Chemical compositions of the bile such as bilirubin, bile acid, chole-
sterol and electerolytes were measured before and after the release from biliary obstruction
by cholecystoduodenostomy. The infected group showed significantly lower levels of icterus
index and bilirubin content of the bile through its course than the control group. The levels of
total bile acid concentration in the control group was high two weeks after biliary obstruction
and declined suddenly one day after the cholecystoduodenostomy, whereas that in the infected
group showed low values throughout the course. These changes were mainly due to decrease of
cholic acid, one of primary bile acids, but chenodeoxycholic and deoxycholic acids increased
in the infected group by the cholecystoduodenostomy. The pH of bile tended to be acidic in
both groups by the bile duct obstruction, although the acidity was more pronounced in the
control group. After the release from obstructive jaundice, however, the infected group showed
more acidity in bile, Among the changes of electrolytes in the bile after biliary obstruction,
cations such as sodium, potassium, calcium, and phosphorus showed higher levels in the control
group, despite lower levels in the infected group. On the other hand, after the release from
obstructive jaundice there was no significant difference of electrolytes except for phosphorus
between the two groups. The concentrations of anions, such as chloride and bicarbonate, were
higher in the infected group after biliary obstruction, but no difference was noted between the
two groups after the release from obstruction. The present observations suggest that biliary
infection superimposed on obstructive jaundice suppresses the canalicular bile secretion despite
the increase of the ductal bile secretion and delays the recovery of bile secretion after the release
of obstructive jaundice.



