An Experimental Study of the Influence of
Obstructive Jaundice on the Hepatic
Mitochondorial Function after Hepatectomy
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Abbreviations: ADP, adenosine diphosphate ; Alb, albumin; BDL, bile duct ligation;
GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase; HPT,
hepaplastin test ; Mit, mitochondria ; RCR, respiratory controlratio; TP, total protein



118

PAEMEER T THEBE L CHEHEESREM L+
THEBAOKRIBE R 2Bk, UL,

EHEA X Price®ic &k 2 LD SHEIERE, K
BERE, ARE, NAEE, NMIGE, BRED6E
WHELTBD, XWETCREFDI0% LT 3HFE 2
ErUbklLi. o BE2REOERBIIOEORN CIZ
42.8+3.2% Lz otz FYIRIZAFFEHTH o5 U
VIR T EFESO B, PR, FFEE2ERL T
7o ETEERFBRAT L U TIREETEBYE 25
fTLIz.

REFROFTECLDLUTO 2 Bz 372,

SRR BB B TR 2 8280 L 72,

BEM: &R LT, BEC THEMEE2F

4

0

Jaundice group

Control group

Fig.1. Diagram of bile duct ligation, hepatec-
tomy and cholecysto-duodenostomy. Control
group received 409 resection of the liver one
week after simple laparatomy. Jaundice
group was prepared by ligation of the com-
mon bile duct, and both 409 resection of the
livre and jaundice releasing operation were
performed one week thereafter. GB, gallbla-
dder; LL, left lateral lobe; LM, left media
lobe; Q, quadrate lobe; RM, riaht medial
lobe ; RL, right lateral lobe ; C, caudate lobe.
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II. REBEA B L UHZE

1. —BE(FHRE

1) MERE YL EE Jendrassik-Cleghorn %2

2) MEREA (total protein, TP)-BCG %»

3) ME7 A7 2 > & (serum albumin, Alb)-E Bk
Bk

4) I glutamic oxaloacetic transaminase 354
fE (glutamic oxaloacetic transaminase, GOT)-
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&25)
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B EBE L, Ozawa 52D HEEICHE L, Mit 058
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Table 1. Preparation of liver mitochondria

Liver tissue

g
Homogenize

0 2,000 rpm X 7 min
Supernatant

O 2,000 rpm X 7 min
Supernatant

8 10,000 rpm X 12 min
Precipitate

v 10,000 rpm X 12 min
Precipitate

0 7,500 rpm X 12 min
Precipitate

o
Polarography
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buffer (pH 7.4), 10mM KCL 2mM Mgcl, #Fi\>, %
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ZE% Chance® DFEFEIZ L % stated R L, S 512
adenosine diphosphate (ADP) % 2004 M#% iz TV
vBMbEB I b stated BIZ DLW THE L.
Mit OBEEEIXFERFALT L (respiratory control ratio,
RCR), B{E#yY Bfbae (ADP/O), BB RO E
HEE (state 3 activity, state3) 8L 8 ATP £ E
(phos/mg) 2HEL THEE T,

. #ERHFEVBRES

ZHE IS FHE £ HRZE (mean=SD.) THL,
FHEBEO LR E W1 student D t ME ZH W,
p<0.05 CTHEEDEL L.
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Total bilirubin level in serum (mg/df)
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Fig. 2. Total bilirubin level in serum after bile
duct ligation (BDL) and after hepatectomy.
Mean values+S.D. are given for each group ;
O, control group; @, jaundice group. Num-
bers of dog used for each group were 5 for
each point,.
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1:B%RICIE6.310.6mg/dl & LR U728, BRI
REFRICER Y IA o, YRS 7 BEw20.5+0.1
mg/dl IZIREFCEEL .

II. GOT &L

XHREE T ATE 24. 854U S FFYIREB 1 HEIK
283U L \EHBE LR R A 7208, LUBIREEH 2 i

500
S 00}
£
F3
= 300k
z
=
2 00k
§
=Y
0 T{veek ) 1 2 3 7 ( Days )

Week after BDL—<Days after hepatectoay
Fig.3. GOT activity in serum after bili duct
ligation (BDL) and after hepatectomy. Signi-
ficant level in comparison with the control
group at each day; *, p<0.05; **, p<0.01.
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Fig.4. GPT activity in serum after bile duct
ligation (BDL) and after hepatectomy. Signi-
ficant level in comparison with the control
group at each day; *, p<0.05; **, p<0.01.
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Fig.5. Total protein in serum after bili duct

ligation (BDL) and after hepatectomy. Signi-
ficant level in comparison with the control
group at each day; **, p<0.01.
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Fig. 6.
and after hepatectomy.

day; *, p<0.05; **, p<0.01.

Serum albumin after bili duct ligation
Significant level in
comparison with the control group at each
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Fig. 7. Changes of the hepapiastin test after

bili duct ligation (BDL) and after hepatecto-
my. Significant level in comparison with the
control group at each day; *, p<0.05; **,

p<0.01.
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Fig.8. Changes of hepatic rageneration rate
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after hepatectomy.
comparison with the control group ;
p<0.01.
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2HEE TP LEMRICKEIET LR, FUBRES A
BLDOEER TP L B2 0BEL:. BERIEE
ERR 1% 2.120.4g/dl BB NEEICET
(p<0.01) L7:. FFUIBRBRE S ICELLETL, FY
B 7THETbOEERAShEZ2 T2,

VI. HPT mz1L

MBI ATEL28+ 6 %0 TR E 1 EE W6l &
9B LBRBIET LzAS, AR L, Yl 7AE
WCIREME EE L. EER BEER 1E%IC82+
43% L BERICETL (p<0.01) FYUIKRE 1 HECHR
BELRYD, ZOERKBEWICERIEL 7228, FBRE7
HEECTHONREBELEAFECET (p<0.01) LTw

7.

VI. FFRERBEROE(L

HEEEFERE, WHEBECHIRERRERL,
Froumese 7 HB 0264+ 8 % LIS iZFFIR FiE ST E
BEELIHFEL T, BEBEITYRZIEE
THNBEEASOFEE 2 A0, k&7 HET
348+ 9 B L FBICHERIIET (p<0.01) L7,

VIl. Mit #$sEDEAL

FolkcaifEs> 5 FF918B% 7 BE £ TO Mit #Es
(RCR, ADP/O, state 3, Phos/mg) D&k %% 2 125R
L7:. RCR &, WHEEECHFYIRAIES.17+0.315 5
FriBc#E LHBE KRR E S LEL, IBREY W
WU Tz, FFUB% 7 HE T 4.82+£0.63 & ITHIkRaT
EICEERTUEL T, BEEHT BEERE 18 T
3.97+0.26 L WHRBICELANTE I U (p<0.01) L7
2, FYRBEFIRE 2 HEBCR VRS W ER 2 A
b0, NRBICEATEECEE (p<0.01) TH-
7z. ADP/O BXBEEE Tt RCR LAKOZELE &
fo. BEMCIEEERE LECTAERAT, 27
FFEIBRM o THES A, Mit BOBE® & 7.
state3 i3, MR TIX RCR L [ABCHYIBRE 1 HE

Table 2. Changes of mitochondrial oxidative phosphoeylation after bile duct ligation, and after

hepatectomy

RCR ADP/O State 3 Phos/mg
No operation (n=5) 3.15+0.26 1.98£0.1 33.6t£1.5 66.41+4.4
1 week after
Sham operation (n=5) 3.1740.31 1.97+0.1 34.3+1.7 67.8+5.2
Bile duct ligation (n=5) 3.97+0.26™ 1.96+0.03 39.7+2.3* 75.2+4.8
1 day after hepatectomy
Control (n=5) 6.24x0.54 2.38%0.03 71.4+7.7 178 +18
Jaundice (n=5) 5.72+0.59** 2.06+0.04* 50.8+5.7** 104.5+11.8**
2 days after hepatectomy
Control (n=5) 6.20+0.81 2.21+0.1 68.4+10.8 152 +30
Jaundice (n=5) 5.73+0.43* 2.01+0.03* 87.6+£11.1** 43.2+5.1*
3 days after hepatectomy
Control (n=5) 5.86+0.13 2.27%£0.03 55.4+4.1 126 +38
Jaundice (n=5) 4.10£0.34* 1.90£0.05* 49.7+9.0* 95.2+17.1"
7 days after hepatectomy
Control (n=5) 4.82+0.63 2.07£0.02 42.7+4.4 88.4+16
Jaundice 3.92+0.24* 2.03+0.02* 42.0%+5.2 89.45+14.2*

Phosphorylative activity was measured at 22° at pH 7.4 in a medium containidlg 0.3 M mannitol, 0.01 M
KCl, 0.02M MgClg, 0.01 M Tri-HCI buffer, 0.2mM EDTA and 220,M ADP. Glutamate was added at a
concentration of 4mM. Data are means=+S.D.: Significant level in comparison with the control group

at each day, p<0.05; ** p<0.01.

RCR: respiratory control ratio (n mole atoms/min/mg protein).
Phos/mg; Phosphorylation rate (n moles ATP/min/mg protein).
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Abstract

The influence of obstructive jaundice on the hepatic mitochondrial function after hepatectomy
was examined using mongrel adult dogs. An experimental jaundice was induced by ligation of the
common bile duct, and both a 40 % resection of the liver and a jaundice releasing operation were per-
formed one week later. The control group received a 40 % resection of the liver one week after sim-
ple laparatomy. The control group showed the hightest elevation of the hepatic mitochondrial func-
tion one day after liver resection and returned to the pre-resection value one week later. The jaundice
group showed a slight elevation of the hepatic mitochondrial function one week after ligation of the
bile duct. Its hyperfunction was prolonged up to one week following liver resection, but its level was
inhibited significantly when compared with the control group. Biochemical test values after ghpatec-
tomy, including total protein, serum albumin and hepaplastin, showed significantly decreased levels
in the jaundice group, and the regeneration rate of the liver wet weight one week after hepatectomy
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was also significantly decreased in the jaundice group. It was observed that hepatic mitochondrial
hyperfunction is inhibited after hepatectomy, leading to decreases in proteosynthesis and the regener-
ation rate of the liver. Therefore, in the case of a patient with obstructive jaundice requiring hepatic
resection, careful pre-, per-and post-operative management should be carried out and a relatively low
post-operative hypofunction of hepatic mitochondria should be anticipated.




