Experimental Study on Bile Secretion During
Liver Regeneration After Major Resection of the
Liver with Obstructive Jaundice
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Fig.1. Canine liver
RL, right lateral lobe ; RC, right central lobe ; Q,
quadrate lobe; LC, left central lobe; LL, left
lateral lobe; C, caudate lobe; P, papillary
processus ; GB, gallbladder. The shaded area
represents the portion removed by procedure of
70% hepatectomy. External biliary fistula was
constructed by inserting a polyethylene tube into
common bile duct.
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Fig.2. Experimental design: Dogs are sacificed 1, 3, 7 and 28 days after hepatectomy
for the studies of hepatic tissue blood flow, liver weight and histopathological
changes. Pre, first operation; Hb before hepatectomy ; Ha, after hepatectomy ;
CBD, common bile duct.
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Fig.3. Experimental design: Samples of blood and bile are obtained serially from
the same dogs as indicated by arrow heads in the figure.
Ob, before obstruction; Hb & CBD, referrd to Fig. 2.
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Fig.4. Diagram of the procedure for bile acid
analysis.
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Fig.5. Changes of recovery rate of liver weight
after 70% hepatectomy in two groups.
O—0, non-icteric group; ®—@, icteric group.
Each value represents the mean+SD in four to
five dogs. *, p<0.05 compared to non-icteric

group; * *, p<0.01 compared to non-icteric -

group ; Hb & Ha, referred to Fig. 2.
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Fig. 7 . Histologic appearance of the liver
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Fig.6. Changes of hepatic blood flow in two
groups. O—O, non-icteric group; ©—e,
icteric group. Each value represents the mean+
SD in 17 to 19 dogs on Pre and Hb, and in four to
five dogs after 70% hepatectomy. * %, referred
to Fig.5; Pre, referred to Fig. 2.

of non-icteric group on the third day after
hepatectomy, showing a vague nodule (arrows) composed of hyperplastic hepato-
cytes with multicell-thickness in a hepatic lobule.

C, Central vein. HE X 300.
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Fig.8. Histologic appearance of the liver
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Table 1. Changes of serum protein after 70%
hepatectomy in two groups

Time after Serum protein (g/dl)
hepatectomy Non-icteric Icteric
Ob 5.95£0.39
Hb 5.81+0.67 6.30+0.34
1st day 4.73+0.34% 5.2140.59
3rd day 4.96+0.41 5.60+0.62
Tth day 5514057 6.114+0.26
28 th day 5.9540.34 6.42+0.67

Each value represents the mean=SD in four to
seven dogs. Ob, before obstruction; Hb, before
hepa.tectomy‘ * p<0.05 compared to Hb in
non-icteric group.

Table 2. Changes of serum GOT after 70%
hepatectomy in two groups

Time after Serum GOT (U)

hepatectomy Non-icteric Icteric
Ob 399+ 5.0
Hb 406+ 15.3 260.0+241.1%*
1 day 281.3+126.7"* 359.1+151.8**
3 days 92.3+ 32.1 128.3+ 50.2
7 days 69.0+ 26.0 69.3+ 18.0
28 days 53.0+ 11.7 62.4+ 33.1

Each value represents the mean=SD in four to
seven dogs. ¥*, p<0.01 compared to non-icteric
group; ¥, p<0.01 compared to Hb in non-ict-
eric group; **, p<0.01 compared to Ob in
icteric group.
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T80, A2 1 BB R ERER T L BERTE
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Table 3. Changes of serum GPT after 70%
hepatectomy in two groups

TR TR 7.416. Lmu/ml (BLF, &y
HEE) THo7zh, Y% THE19.4£15.8, 280E
17.5+12.4 L BE LT 2 @M A SN, Zhicn
L, BEBETIIMZEANE 3.721.2 TH - 7228, g
12102.1435.9 &£ EEL, AFOUEIZHL 7. RE5m
OWMBEOERILE T 5 &, VIR, FY%1HE, 3
HEWRSRERICL L REHTERCE L ESRL
7o, THHLUBREEREE 2o (k5),

6) MFEHRLT )L {E

EEENTR2SBRATZEC CEER 2, -7, BE
BETIIAFYIRTIZ 5.99+1.33 mg/dl (AT, BAI4)
CERL, Ui, BEMRCIOERL, THHK
& 1.06+0.44 EERE L % > 72 SO TR OE S
BT s &, FFV0ED, FFUIE 1 BE CRERERCT
LEEBCTEREREWERRLLY, SHEMUZRE
BEI o7 (£6).

7)Y NP AF T AME

Table 5. Changes of serumy GTP after 70%
hepatectomy in two groups

Time after Serum GPT (U) Time after Serum y GTP (mu/ml)
hepatectomy Non-icteric Icteric hepatectomy Non-icteric Icteric
Ob 89.7t 848 Ob 3.7+ 1.2
Hb 67.1+ 429 2099.0+2794.6 Hb T4+ 6.1 102.14£35.9%**
1st day 239.4+105.9 1071.6+£1306.6 1 st day 5.9+ 2.7 55.0421 .1 ¥***
31d day 176.4% 92.6 799.1+ 952.6 3rd day 71£ 31 42.0+14.6***
7 th day 187.0+176.6 345.1% 314.8 7th day 19.4+15.8 21.8+ 6.9
28 th day 108.3%+ 95.1 153.0+ 1726 28 th day 17.5+124 116+ 9.6

Each value -represents the meanzSD in four to

seven dogs.

Table 4. Changes of serum AIP after 702
hepatectomy in two groups

Each value represents the mean=+SD in four to
seven dogs. *, p<0.05 compared to Ob in
icteric group: ** & **, referred to table 2.

Table 6. Changes of serum total bilirubin after
70% hepatectomy in two groups

Time after Serum AIP (U)

hepatectomy Non-icteric Icteric

Ob 89+ 4.8

Hb 124+ 6.2 265.387.6%¥**
1st day 29.74+10.2 189.4 4 88.7****
3rd day 52.6+28.8 106.0+81.4
7th day $3.7+36.8% 1059504

28 th day 57.8+29.6 24.7+13.2

Each value represents the mean=+SD in four to
seven dogs. ¥, referred to table 1: ** & **
referred to table 2.

Time after Serum total bilirubin (mg/dl)
hepatectomy Non-icteric Icteric
Ob 0.26£0.11

Hb 0.63+£0.43  5.99x1.33%***

1 st day 0.80£0.35  2.91£1.02%***
3rd day 0.77+£0.66 1.59+0.77
7th day 0.774£038  1.06+=0.44
28 th day 0.53#+0.10  0.36+0.26

Each value represents the mean=+SD in four to
seven dogs. ** & **, referred to table 2.
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gL AT 128.6+33.1, FFY0RT121.3+46.2C
Hoteds, Y1 BB 44.9+13.2 »{ETL, Li#
WL, BRI 28 BECIX 112.3+58.9 L EE L 72,
EREOERHOM 2 HEL 7228, MEMEERIR» -
1z (&),

8) IiEMRAEHERE

FEEERTITYIANE 10.9£5.3nM/m] (UAF, &
L&) THoH, YR 1IEE, 3EECEED
ERERL, 7HELMRIEIFE L EROETH - 7.
HEBECIX NN 8.6+3.4 Th - 7228, FFETRNICIE
483.0+183.3 t ER L7, I 1 AEIIZ38.7x
A4EBHIETF L, MEMEETLUL, S
OHBEOBERLET 2L, HFYRTLHYIZ7HE
WEBEFICHLBREECEREICEVWEERLE
(5%8).

5. HEH&B & RO £ ERRERE

EHREFTVNOKEL Y FEE 12 27.723.6g/
kg (n=22) T, HEHFFIMOKELYVIFERR
38.0£5.9g/kg (n=19)THh b, 1 AHAEMREIZ
FAOBEEEERADZ L LRz,

BRE=FREHUROFEY Y TER/HHEH
FFoRsOEEY ) FFER=38.0/27.7=1.37

COBRETCHRERIFINOFEE 2R, BEE
DERATOWEFEE LR /2.

1) BEitE

HREYD HENE G, SBEH TN 0.71x
0.25ml/h/100 g liver (AT, BAAIEHE) TH o728,
Fvi% 1 HEB 0.22£0.09 L ET 28, 3HBK
0.52£0.17 LAFUTRTOMEE < £ TEIEL, MBEEY,

Table 7. Changes of hepaplastin test after 70%
hepatectomy in two groups

ERUL, BREMTIZEAZEAZ 0.67£0.31 THok
2%, FFYTRGIC 0.9240.28 LR LB L7z, FFI% 1 B
Hii:0.2840.19 L BT %8, 3HEIC0.72+
0.35 tEMEL, 7HE, 28 BT & ichnL 7z,
BREOWROBE KT 2L, 3HBMURZERE
B LHERCRWEERRTERNAN, THE
TRRENTERCEWEERLL (E9).

FFERESD BH 83 SREH TR 2.55+
1.00ml/h/100 g liver (BATF, BAI&RE) T, &
1HECIEPRETLL, %3 HAE 3.84+1.61
CHFYIETICEE LML, MBWEL, 8HECR
2.08+0.27 &7 o7, MEMETIXEAZEATIE 2.761.31
THYANC IR EE o, %1 B 311+
3.27 LML, 2512 3AHE5.03£1.94, 7HE
5.45+2.34 LHMNL, 28 HETY 4.39+1.67 L fFED
AMZEE LIBIIL Tyvovz, SRSADOTRB DM T 3
&, FFE# 7 HE, 28 BECRERER I BB
TEECRWEEZTRLE (K10).

2) fB¥ pH &

EEERE CIATYIRNIL 7.56£0.18 Th - 7228, FF47
®1HEW7.7840.16 £ &L, DBEHE L7, &E
HCIIEAZERT 7.69£0.15 Th > - OWZxt L, FFETETIZ
BEETL,MFUEZIBE 7.2440.28 L 85 ZETF
L, Digs BEEERL 72, SREIOMEDE % bk
T35, VIR 1HE, SHETREREMICELE
EHTERCENERRLE (&9).

3) B HEERE

FERERETIIAFEIET 287215 mEq/l (UUF, #fr&
W) T, FFY% T BE & TSI L RROE S
RL2H,28 HE DA 310+ 8 L 2RBWHEER L.
BERTIERIEAT 293210 T, FFYIRTIZ 31517 L %
PEERRL D, FFI%RIGMER L 3IZREOH

Table 8. Changes of serum total bile acid after
70% hepatectomy in two groups

Time after Hepaplastin test (%) Time after Serum total bile acid (nM/ml)
hepatectomy Non-icteric Icteric hepatectomy  Non-icteric Icteric

Ob 128.6+33.1 Ob 86+ 34

Hb 97.1+23.0 121.3+46.2 Hb 10.9% 5.3 483.0:£183.3****

1st day 348+ 86"  44.9+13.2** 1 st day 280x+215 38.7x 214

3rd day 440+ 74**  534%13.6* 3rd day 485+71.2 586+ 37.9

7th day 82.0+11.2 100.0+27.1 7 th day 118+ 56 37.7+ 24.3*

28 th day 91.0£27.9 112.3+58.9 28 th day 12.84 45 26.1x 29.1

Each value represents the mean=+SD in four to
seven dogs. *, referred to table 5: ** & **
referred to table 2.

Each value represents the mean=+SD in four to
seven dogs. *, p<0.05 compared to non-icteric
group ; ** & ** referred to table 2.
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R, SEPO™ROMELET 5 L, FYRIT
BERERCHE U BREHCHERCEVEEZRLE: (B
10).

4) BEHEHERE

i. MBIEHER

IE R E R R ERERE IR R
15.3+5.1mg/ml (AT, BAIEH) TH o8, Y
B1IHEI9.614.0 L {ET 25, LIB#EL, 28 8
Bizi3 16.8+5.0 Lt EHE L7z, HERECIBAZEMNR
17.0£5.8 TH - 1243, FFE0ATIC 10.1£3.5 LIETFL,

15}

05}

Bile flow mi/h/kg b.w.

iy

ObHb 1 3 7 28
Time after hepatectomy (day)

Fig.9. Changes of hapatic bile flow rate per unit

body weight after 709% hepatectomy in two
groups.
O—O0, non-icteric group; ®—@, icteric group.
Each value represents the mean=®SD in four to
seven dogs. * ¥, referred to Fig. 5; %v¥, p<O0.
01 compared to Hb in non-icteric group; Ob
referred to Fig. 3; Hb, referred to Fig. 2.

Table 9. Changes of pH in bile after 70%
hepatectomy in two groups

% 1HER & 5126.8+2.6 LETL, Llk#y
L, 28 HEKIZ 21.447.9 2 o7z, REHO™MED
BT 2L, EREMCLUSERCTT®7Y
BeEBECRWEZRLZ (K11).

FEEY ) BN S RERE I ITEn
40.0£27.1mg/h/100 g liver (LLF, B{74H8) Th-
joo8, BRI 1 HE1 22.2+13.8 L& T L, 3HEBK
38.8+24.7 LML, MEHELTH -2, BE
BTIIRAZEANIZ50.1£39.9 TH o ds, e
26.8+11.0 L{&ETL, FFYI2 1 HEIC21.9224.4 &

by ~
(=] [,

Bile flow mi/h/100g liver
N
[3,]

obHb 1 3 7 28
Time after hepatectomy (day)

Fig. 10.Changes of hepatic bile flow rate per unit
liver weight after 70% hapatectomy in two
groups.

O0—0, non-icteric group; ®—®, icteric group.
Each value represents the mean+SD in four to
seven degs. *, referred to Fig. 5.

Table 10. Changes of osmotic pressure in bile after
70% hepatectomy in two groups

Time after pH in bile Time after Osmotic pressure (mOsm/1)
hepatectomy Non-icteric Icteric hepatectomy Non-icteric Icteric
Ob 7.69£0.15 Ob 293+10

Hb 7.5610.18 7.46+0.32 Hb 287+15 3154 17***
1 st day 7.78+0.16 7.2440.28** 1 st day 28916 296+ 17
3rd day 7514+0.14  7.0840.21%*** 3rd day 281+ 7 290+ 6
7th day 7.05+0.42* 7.31%0.19 Tth day 288416 292+ 4
28 th day 712047 7.21£0.32 28 th day 310+ 8 292412

Each value represents the mean+SD in four to
seven dogs. ¥, referred to table 1; ** & **,
referred to table 2.

Each value represents the mean=+SD in four to
seven dogs. **, referred to table 2; *, referred
to table 5.
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x5 ETL, SEEMBREEL, 28 HE W 99.3+
67.2 Lz ok, SREFOTMPBOMBELET 2 &, #X
gt UEERT, AR 7THECERICEWER
ZL, 8 ABTLAEOERERLL (K 12).

i. a—&

WEEHTIIFYIRTIL 85.4£10.0% (LT, B
B%) Chotds, %1 BB WX 90.87.0 L EE
orREA%2RL, 3HE, THEEHENL, 28H
Bizix 73.8+5.8 L{ET L7z, B&EH CIXEAZENI
78.9+11.9 TH o708, FFUTATIZ 87.1£7.8 L LR %
Zw, % 1BE I 78.7£9.3 {ETL, 3HE,
THEKBUVEAL, 28 HBITIX 69.8+9.8 LETL

iii. FAFra—EE
BTS2 E URES g ok (F1D).

iv. ¥ /754 v a—LER

MEERE TIIAFYIRTIE 14.4£9.8% (UUF, #{4
W) ThHoleds, FFgME 1 BEICE9.2+7.0 LET %
2o, 3HE, THEH#EEVWERL, 28HE X
25.9+5.5 ¥ FH L7, BREMTIEAZEM21.0x
11.8 TH o724, FFEIENIC 12.9+7.8 LET 2R,
gl BB ERL, 3HBCBUETL, MG
WU, SEMOMHOEL®T S L, Fi%1E
HrESERCIL U SERCERCEEERLR
(#11).

7., MEMCEROZEE oz (F11). v. Y ha—LR
c 0 s
5 3 o 10
‘é‘ .g %
5 g%
8 5.2
g_*% = 100}
og Ak gé’
2 82
[S )]
8 g o _‘\\:
o =
.'1—-3 10 Q g‘ 50t
- 8
°
3 I ¢

Ob Hb 1 3 7 28
Time after hepatectomy (day)
Fig. 11. Changes of total bile acid concentration

after 70% hepatectomy in two groups.
0—O0, non-icteric group; ®—®, icteric group.
Each value represents the mean=+SD in four to
seven dogs. * *, referred to Fig.5; %,p<0.05
compared to Ob in icteric group; %%, p<0.01
compared to Ob in icteric group.

ObHb 1 3 7 28
Time after hepatectomy (day)
Fig.12. Changes of total bile acid excretion rate
after 70% hepatectomy in two groups.
O—0, non-icteric group; @ —®, icteric group.
Each value represents the mean+SD in four to
seven dogs. * %, referred to Fig.5.

Table 11. Changes of bile acids in bile after 70% hepatectomy in two groups

Time after Non-icteric (%) Icteric (%6)
hepatectomy CA DCA CDCA LCA UDCA CA DCA CDCA LCA TUDCA
Ob 789+11.9 0 21.0+11.8 0 0.1£0.1
Hb 8544100 0 144498 0 01£05 87178 0 129£ 78 0 0
1 st day 908+ 70 0 92+£70 0 O 787+ 93 0 211+ 87 0 0.2%0.3
3rd day 939+ 58 O 58+68 0 03+03 895£115 0 9.8+10.4 0 0.7x£1.1
7th day 921+ 90 0 76+86 0 03x05 842x11.3 0 15.6%11.2 0 0.2404
28 th day 738+ 58 0 259455 0 03x05 698+ 98 0 300+ 97 0 0.2£0.2

Each value represents the mean=SD in four to seven dogs. CA, cholic acid; DCA, deoxycholic
acid ; CDCA, chenodeoxycholic acid ; LCA, lithocholic acid ; UDCA, ursodeoxycholic acid; *, referred to
table 8.
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MBETLPEMErBECREa Lo (F1D).
vi. UVVYTAEFYa—-LE
MBFETLHREZBEC 1 BUTEHMETH- 1 (&
11).

vii. FFEEX D & &R HER e SR o FHRARE R

10
Control
b
2
- rd
= o7
> 5 e
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o o~
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o
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Total bile acid excretion
mg/h/ 100g liver

Fig.13. Correlation between bile flow rate and
total bile acid excretion rate in controls. Biles
obtained just before hepatectomy (Hb) in non-
icteric group and those obtained just before
obstruction of common bile duct(Ob) in icteric
group served as controls.
0, y=0.029x+1.37, r=0.844(n=14), p<0.01.

Hb (Icteric)

Bile flow mi/h/100g liver
wm

100 200

Total bile acid excretion
mg/h/100g liver
Fig.14. Correlation between bile flow rate and
total bile acid excretion rate in icteric group at
Hb.
®, y=0.074x+0.71, r=0.781(n=7), p<0.05.

REFEBD D v o 72 B EEHO 28 HEHOmHRE
Bre, tOTXTORSTHEE IKHFEZY ) e
& & ARIE T BRI SE R AHBARE R 03 & 5 v,
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Total bile acid excretion
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Fig.15. Correlation between bile flow rate and
total bile acid excretion rate in two groups on the
first day after hepatectomy.
O, non-icteric group, y=0.054x-+0.93" r=0.
866(n=7), p<0.05; @, ictric group, y=0.132x+
0.22**, r=0.987(n=7), p<0.01(a, p<0.01 compared
to non-icteric group; b, p<0.01 compared to
control).

Bile flow mi/h/100g liver

100 200

Total bile acid excretion
mg/h/ 100g liver

Fig. 16. Correlation between bile flow rate and

total bile acid excretion rate in two groups on the
third day after hepatectomy.
O, non-icteric group, y=0.059°x-+1.54, r=0.
905(n=7), p<0.01; @, ictric group, y=0.057°x+2.
4520 r=0.891(n=7), p<0.0l{a & b, referred to
Fig.13; ¢, p<0.05 compared to control).
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Control ® B B E M 13X y=0.029x+1.37 T H-o7:
(= 13). FFYTRT O #ERE T FIREZNER R ¥ MRER
DIEEHSEINT 2 AER &, BHEBKEEET]ERT
EREMRO y MO FEEIBEET 72 HAR
sht (F14), O 1 HE T REMBRICEEEEL bz
EREROEE BT 2@ AL, yvasEENET
nasNTz, THRMOEE TR y SIS ESERER
CHURERTENMESRLE (B15). 3EETR
i & 1 control WL, EREMROMEE2SEMT
pER A SN, TEMOLE Ty SsEE
ERCHELEERTEWERRLL (K16). 7THHE
TRESEHETIIEREROIE = 13 control IZtEL¥E
A A & i3, y SR E IR E 2R L, BER
Tl control ¥ E WX & <, WMok TLER Y
ot Thbb, LR EEROTHBCST
2 AR B O B BB R R B OB & 5
YOMETH S LEES N (F17). 28 HE Tk
Ly EEOHEBERRAS o2, REDH
i TEBEESOERERL, REHCETAFE
%40 FHEH S ORI AN BEF BT OB £
ryrEEENT (K 18).,

5) BEHHHEE Y LE E

BEH R E U L s A I R T I AT IR I
30.3+16.1mg/dl (T, BLIEEE) THolh, B
1 HEI 123.8+39.6 ¥ LR L, LM&#RRL, 28

Bile flow mi/h/100g liver
wn

100 200

Total bile acid excretion
mg/h/ 100g liver

Fig.17. Correlation between bile flow rate and
total bile acid excretion rate in two groups on the
7th day after hepatectomy.
O, non-icteric group, y=0.063°x+0.88° r=0.
932(n=7), p<0.01; @, ictric group, y=0.047x +1.
44, r=0924(n=7), p<0.01(b & c, referred to Fig.
13. & 14).

HEIE 49.4519.4 & 7 o 72, BEBECIEAZRI
80.3+60.9 TH /A%, FFYIANIC 28.1+£29.9 L{ET
D, 0% 1 HEIC 134.2+68.0 £ EHL, L&
WL, 28 BEICIE 38.9+25.6 L & o7, RIEHAOM
BoEz2IET 5L, 3HEURRERERCIL,
BEEBETOPENE: L 3EANA5N, THETRE
FEOREHTEVEERLLE (M19).

FEEY D EHREY Ve BRI, SRER
T2 FYIETIZ 0.93+0.34 mg/h/100 g liver (LAF, B
488 TH-IH, A% 1BHE2.87£1.67, 3H
B 3.49+2.08 £3EiNL, 7THE, 8HBIRETL,
HYIaT e Q@ LR U, BEMTRAZERNZ
1.700.38 TH 7205, FFYIANIC0.94+1.35 LET
2T, 0% 1 BEIC 3.42+2.10 ¥ 8inL, LA
WL, 28 HEICIE 1.4420.73 L iz ot SO TR
DERLEE LD, EEDOER A A7 (B
20).

6) HH# Na* &

fBrh Na* 5 3, MEEHCRIFYRTE 181.7¢
21.9mEq/l (AT, BAIEES) Th-o7 8, ikl
HE® 163.1+11.0 LET %58, 3HHE, THES
EgCEEERL, 28HB1178.3£15.6 L E{E L
o, EEBECIIFAZERIZ 180.0426.8 TH o728, FF
§URTIC 163.3£13.9 LIET L, A¢M& 1 HE, 38HH
LEKCEEERL, 7HHE, 28 BEICHE & "D

28th day

Bile flow ml/h/100g liver

100 200

Total bile acid excretion
mg/h/100g liver

Fig.18. Correlation between bile flow rate and
total bile acid excretion rate in two groups on the
28 th day after hepatectomy.

O, non-icteric group, r=0.058(n=4), ns.; @,
ictric group, r=0.863(n=>5), n.s.
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HeZol, WFhoORHETY, MEMCEREDOER
Hoghrot: (21).

FFEEY D EHF Na* FEit 3=, IZIZHFEEL 0 E
HE:RARCES L, Tobb, ERERTE, F
$O8TIE 0.470+0.208 mEq/h/100 g liver (LA, B{I
HHE) THo7oH, 01 HE 0.353£0.152 &,
BEETL, SHEW 0.604+0.275 L38HML, LAkgE

150

100

50

Total bilirubin concentration
mg/dl

Ak

ObHb 1 3 7 28
Time after hepatectomy (day)

Fig.19. Changes of total bilirunbin concentration
after 709% hepatectomy in two groups.
0—O0, non-icteric group; ®—®, icteric group.
Each value represents the mean*D in four to
seven dogs. * *, referred to Fig.5; %, p<0.05
compared to Hb in non-icteric group; v,
referred to Fig.7.

o
(=]

N
2

mg/h/ 100g liver

Total bilirubin excretion

2 1 L 1

ObHb 1 3 7 28
Time after hepatectomy (day)
Fig. 20. Changes of total bilirubin excretion rate
after 709 hepatectomy in two groups.
O0—O, non-icteric group; ®—®, icteric group.
Each value represents the mean=SD in four to
seven dogs. ¥, referred to Fig. 17.

WL 7. EEEE T BAZERTIX 0.493£0.253 T, FFyTg,
el BE TR EREE <, FUH3IBE»,
0.787+0.310 £¥h0L, 7HE, 28 BB L BEERL
7. BEPMOWEOMELRT 2L, WK THE,
BHECEAEHCILLBEERTCEECE L ELS
L7 (K 22).

7) B Cl &

B Cl- BB, MEER TR 7145
10.2mEq/1 (BAF, BAIEME) TH - 7228, FFgss
AL, 28 BEZIZ 100.5+7.0 iz o7, HEHT

200 t

180

160

Na"* concentration
mEq/1

140

r

b)Y

ObHb 1 3 7 28
Time .after hepatectomy- (day)
Fig. 21. Changes of sodium ion concentration after
70% hepatectomy in two groups.
O—O0, non-icteric group; ®—®, icteric group.
* Each value represents the mean=+SD in four to
seven dogs.

*

0.5

Na fexcretion
mEq/h/100g liver

ObHb 1 3 7 28
Time after hepatectomy (day)
Fig. 22. Changes of sodium ion excretion rate
after 70% hepatectomy in two groups.
O0—O0, non-icteric group; ®— @ jcteric group.
Each value represents the mean+SD in four to
seven dogs. *, referred to Fig. 5.
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\ZEAZERTIE 71.4210.2 TH > 7ewd, FFYIETIC 118.0+
11.6 £ E&L, e Eim L, 28 BEWCIE 92.6+9.2
ol SEEMOmEOMEL LT 2 &, U,
e 1 BE, 3EETRERERCILLRERTE
grEWEERLA (B23).

FFEEY 0 EH Cl- Hhit R, ERERTIRY
#7i% 0.187+0.084 mEq/h/100 g liver (AT, Hfu#
B)ThHolds, FHEE3IEE W 0.357£0.162 £ E&

*k
ok Rk

120 L

100

@
o

mEq/1

60

Cl” concentration

40t

ObHb 1 3 7 28
Time after hepatectomy (day)
Fig.23. Changes of chioride ion concentration
after 70% hepatectomy in two groups.
0—0, non-icteric group; ®—®, icteric group.
Each value represents the mean=SD in four to
seven dogs. * %, referred to Fig.5; %%,
referred to Fig.7; %%, referred to Fig. 9.

g
o

CI™ excretion
mEq/h/100g liver
&
*

Ob Hb 1 3 7 28
Time after hepatectomy (day)

Fig.24. Changes of chloride ion excretion rate
after 70% hepatectomy in two groups.
O0—O, non-icteric group; ®—®, icteric group.
Each value represents the mean+SD in four to
seven dogs. *, referred to Fig. 5.

L, BIEH#s L 7. #EEECI3RAZERTIX 0.182£0.101
TdH o123, FFEIANT 0.32040.135 £ R L, Ty
3EEI0.5524+0.196 L & s L, TEHE, 28 ©
HbBER#ERL 2 SREHOTBOE 2 KT 3 &,
FRETET, P07 HE, 28 BE CESERICLLEE
HTERECBWEERLE (K24).

8) fE#+ HCOs f&

B HCO; B E X, EXEF TR
36.5+14.3mEq/1 (LUF, B{I¥8E) Th-o 7228, A
P 1 BB 43.3+15.7 LR LR L, LIBEEL,
28 HEIZIE 27.148.1 iz o 7-, BEMTIIEENI
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ObHh 1 3 7 28
Time after hepatectomy (day)

Fig. 25. Changes of bicarbonate ion concentration
after 70% hepatectomy in two groups.
O0—O, non-icteric group; ®—®, icteric group.
Each value represents the mean=+SD in four to
seven dogs. * & * *, referred to Fig.5; %%,
referred to Fig. 9.
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HCO 3 excretion
pEq/h/ 100g liver

ObHb 1 3 7 28

Time after hepatectomy (day)

Fig. 26. Changes of bicarbonate ion excretion rate
after 70% hepatectomy in two groups. O—O,
non-icteric group; ®—®, icteric group. Each
value represents the mean=+SD in four to seven
dogs. * *, referred to Fig. 5.
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34.3%11.9 TH o758, FFETATIZ 21.2+9.2 LET %
B, %R 1HBWE 512 10.0+4.6 L{ETL, 28
HEZ CEEE2#REL . SEAOMBOEE BT
5, FFEI»SRFI%218E, 38E, 7HH, 28
HEHOSRAZBUENERCL U BEHTERCE
WEERLA (F25).

FFE&Y D Bt HCOs HRit S i3 MBER T AT
YR 92.8+51.0 nEq/h/100 g liver (BAF, BE{i&
W) T -7z08, FFEI% 1 HEW 83.9£31.0 L BED
ET%EH, 3EEI104.0+29.6 LR EHEL, B
B U7, MERTIIAENNIL 91.4241.0 ThH o 7z
58, FFYUETcETL, FréT® 1 BB 29.1+32.3 £ &
SIET UL, SHERIX68.2+45.7 L FFGTRT L i
ZAKOEIEREY, UEBEEEWTHo %k, RO
BEOERLET 2 L, Y1 BECRERERICI
LEEHTERIEVERRL: (K26).
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Na* H* antiport, Carbonic anhydrase 7z £ D E»
SF - EHHEHEBESR U SN IS E>TET
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YD ERSTETWE HOD, EHNMEHED EiEH
BEYBcLdctizZbd iz, BHREDOEECS
WTDEH SISOV EA O N TR LB A
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22T, EEEnE CORMSIMECBET 24

RuEJwnT, HEFBRERFTRBROBERCE T2
B ST UER D W CRAM ST, FHEBINET, HEEs
FHFRR L £ o 2% 12,

RN HEREOREIC DL T, HEE%E
NIFEEFEEW, WHARIBEEZBLIZTMIIONT
THORBO—BIIAHONATLRL, THLETOELD
ME TR LAERSEREXRFE L - bOM%L,
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Abstract

Bile secretion during liver regeneration after major resection of the liver with obstructive
jaundice was studied in mongrel dogs. In the non-icteric group seventy percent hepatectomy was
carried out, while in the icteric group the common bile duct was artificially obstructed for 1 week,
followed by release of the obstruction and seventy percent hepatectomy. Recovery rate of liver
weight, hepatic tissue blood flow, serum biochemical components, bile flow volume and bile
composition were investigated, together with histopathologic changes of the liver on the Ist, 3rd,
7th and 28th day after hepatectomy, The recovery rate of liver weight in the icteric group was
lower than in the non-icteric group on every interval after hepatectomy, and it was proved
histopathologically. The hepatic tissue blood flow decreased slightly after hepatectomy in the
non-icteric group, while in the icteric group it decreased after obstructive jaundice, but presented
nearly the same values as the non-icteric group after hepatectomy. The bile flow rate per unit
liver weight showed an increment on the 3rd day after hepatectomy in both groups, and on the 7th
and 28th days it returned to the level before hepatectomy in the non-icteric group, while it showed
higher levels in the icteric group. The total bile acid excretion volume per unit liver weight
represented a higher level in the icteric group than in the non-icteric group on the 7th day after
hepatectomy. The regression line of the correlation between the bile flow rate and the total bile
acid excretion rate showed no difference between the two groups on the 7th day after hepatectomy.
The sodium ion concentration of bile decreased slightly after hepatectomy in both groups. The
chloride ion concentration of bile showed a higher level in the icteric group than in the non-icteric
group before hepatectomy, 1st and 3rd day after hepatectomy. The bicarbonte ion excretion per
unit liver weight represented a lower level in the icteric group than in the non-icteric group on the
Ist day after hepatectomy. The total bilirubin excretion of bile was not prevented after
hepatectomy in either group. The above finding show that major resection of the liver with
obstructive jaundice induces the delay in the recovery of liver weight and the increase of bile flow
due to the increment of bile acid dependent fraction. It is speculated that this increment of bile
flow is caused by excessive stimulation of the functional reserve of bile secretion by obstructive
jaundice.



