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SUMMARY : Plasima glucose, glucagon and insulin concentrations and liver glveogen levels were de-
U termined in guinea pigs with common bile duct obstruction.

Fasting blood glucose concentrations were within the normal range in both test and control groups.
~ Significant hvperglucagonaemia was documented (p<0.001) despite euglyvcaemia in animals with exira-
hepatic cholestasis. However, a considerable decrease in basal glycogen values of hepatocyies was obser-
L ved in these animals (p<0.001). Our data regarding the level of immunoreactive insulin and the rate of glu-
cose utilization revealed that peripheral glucose conswmption increased in guinea pigs with bile duct liga-

tion.

P animals.

INTRODUCTION

Cessation ol the bile Tow by mechanical obs-
truction of the extrahepatic biliary tree results in
regurgitation of bile from the canalicular system in-
10 the systemic circulation (1. 4). In vitro studies on
choleslatic liver cells suggested that reabsorbtion
of bile salts changes membrane (luidity in the sub-

membraneal zone, and o loss of hormonal control of

glucagon receptors in the liver could contribute o
disturbed glucose homeostasis (6. D). In vivo stu-
dies in rabbits revealed that bile duct obstruction ca-
uses four fold elevation ol plasima immunoreactive
elucagon levels. but has litle influence on plasma
immunoreactive insulin and blood glucose (9). Ho-
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Thus, it is apparent that the well-accepted feed-back mechanism benween plasma glucose and gliucagon
secretion is broken down, but there is no alteration in hormone-receptor interaction in hepatocyies of these

wever, there is very limited data regarding the hor-
monal sensilivity of receptors and changes in hor-
mone levels related to the glucose-glycogen mela-
bolism. In this study. the effect of bile duct obstiruc-
tion on plasma immunorcactive glucagon and insu-
lin levels and its relationship between peripheral
glucosc consumption and liver glycogen was in-
vestigaled in guinea pigs.

MATERIALS AND METHODS

The experiment was conducted on 69 malt gui-
nea pigs weighing 400-450 g. They were fed on a
standard supplemented cercal diet fortified with vi-
tamin C and housed in individual cages in a heat
controlled environment. All animals were starved
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lor I8 hours before the experiments. Pentobarbital
sodium, 4 mg/ 100 ¢, was administered i.p. o induce
gencral anaesthesia. Laparotomy was performed
through an upper midline incision in sterile conditi-
onx. In the bile duct ligated group (BDL) the com-
mon bile duct was identificd at its entrance o the
duodenum and ligated at that junction with a 5-0
stk suture. cholecystectomy was performed
synchronously. In the SHAM operated group only
laparatomy was performed and the guinea pigs we-
re mcluded in the experiments aller a postoperative
period of 72 hours.

This experiment was carried out on three groups
ol guinca pigs. In the first group seventy-two hours
after surgical intervention. BDL (n 1 13) and SHAM
(n 10y antmals were sacriliced by cervical disloca-
ton, Liver samples were removed and immersed
immediately in liquid nitrogen and the liver glyco-
gen levels were determined by the method of Orre-
go (7). The histopathological evidence of bile re-
gurgitation was observed in the postoperative 72.
hours. For histological examination, liver speci-
mens were fixed and stored in neutral buffered 10 %
formalin and embedded in paralfin. Paralfin secti-
ons were stained with hacmatoxylin and cosin.

A hisological scoring system was applied ba-
sed on the presence. extent and severity of necrosis.
Biind quantitation of liver cell necrosis was perfor-
med using the scale of Orrego et al ; 0. 1o necrosis:
+1. focal necrosis of one or two lesions: +2. focal
necrosis of more than two lesions; +3. massive
centrifobular necrosis: +4 massive centrilobular
necrosis plus necrotic bridging between central ve-
ins (8). In the second group. BDL (n : 12) and
SHAM (2 12) guinea pigs were used lor detection
of pancreatic insulin and glucagon levels by radio-
immunoassay. In this study, DPC Coat-A-Count
TKIN T was used tor insulin, Glucagon Kit (10904)
Biodata was used for glucagon measurements. In
the third group. basal plasma glucose levels were
determined and intravenous glucose olerance tests

(IVGTT) were done on BDL (n: 10) and SHAM

(n: 10) animals (7). Blood glucosc levels were de-
termined by the Somogy-Nelson micromethod (2)
and liver glycogen levels by the glucose oxydase
method (2).

All data are expressed as mean £ SEM and Tor
the statistical analysis Student's t lest was used.

RESULTS

As shown in Table I, plasma glucose was not
significantly different in BDL animals and SHAM
guinea pigs irrespective of exhausted liver glyco-

Ien.

¢4

Despite the normal levels of blood glucose in
the BDL group. average liver glycogen was mai-
kedly depleted. There was no signilicant relations-
hip between plasma glucose and the degree the he-
patic parencymal cell damage. However a definite
relationship was observed between plasma gluca-
gon and the severity of liver necrosis in BDL ani-
mals. In BDL group +3, +4 ncerosis was establis-
hed using the cell necrosis scale. Glucose utilizat-
on rates were calculated as 1.24 mg/dl/min and 0.63
mg/dl/min in BDL and SHAM subjects respecti-
vely (Table 2). In the BDL group mean plasma insu-
linfevel was 11.9 £ 1.2 micro 1U/ml (Table 1), This
high value was in accordance with the high glucose
utilization rate in these cholestatic animals,

1t has been shown that bile salts alter hormone-
receptor mteraction, thus leading to the impairnient
ol hormonal control in isolated fiver cells from bile
ducthgated animals (10, 11). We found normat blo-
od glucose levels in the presence ol extremely low
liver glycogen levels in BDL guinca pigs
(p<0.001). Morcover, plasma immunorcactive glu-
cagon was found o be 6.8 times higher in compari-
son with the controls (p<0.001). Tt is known thal
glucagon primarily binds to the specific receptors
ol liver cells and causes glycogenolysis (3), In this
case. deereased liver glycogen could be due to pos-
toperative stress leading to glycoven depletion.
Thus, glucagon addition did not result in an increa-
s¢ ol glucose release in cells from cholestatic fivers

Group

SHADM BDI.

Blood Glucose (mg/dly

145436 112.7£39

I3lood Glucagon (pg/ml) 147.8 £ 3854 H0t4 + 119.0

Liver Glyeogen timg glucose/g wel weight) 1928 1,46 0.96 £0.01

Biood Insulin (1U/ml) 56103 [Hox1.2

Table 1 Average Blood glucose. glucagon and insulin levels and mean fiver glycogen values in SHAM and BDL. animals (Data are mican +
SEM).
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Group

2 10 20 t40 160
SHAM 320.2+99 2644 £ 8.6 2392 £ 8.4 204.2+95 1708 £ 9.4
k:0.63
BDL 319.8+9.5 2684 £10.4 2329+064 178.3+5.1 146.0 6.2
k:1.24

Table 2 : Average blood glucose (mg/dl) fevels and glveose utilization rates (k = mg/di/miny in SHAM and BDL guinea pies (1ala are mean

+ SEM).

regardless of the duration of cholestasis (11).

o

In previous studics. expected glucagon respon-
se could not be demonstrated because of the consi-
derable fall in liver glycogen level in BDL animals
(3. 5.9). Decreased insulin/glucagon ratio may rep-
resent the stimulation of gluconeogenetic activity
that is most probably responsible for maintaining
the basal blood glucose in normal ranges. The glu-
cose utilization rate \\les‘zllalal‘()xima(cly Lwo times
higher in BDL guinea pigs than controls. Also. plas-
ma insulin levels were relevant to this increased rate

(p<0.001).

The pathogenesis ol hyperglucagonacmia in
BDL animals is not clearly defined. These data sug-
gested that the lack of fecdback between glucose
and glucagon may be a result of the failure of hepa-
tic response Lo circulating glucagon. a state similar
to a state of insulin resistance. However we believe
that the insensitivity Lo glucagon in the BDL group
may be sccondary (o depleted hepatic glycogen sto-
Ies.

In conclusion. the present study clucidated that
72 hours after common bile duct obstruction. the fe-
cd-back control between plasma glucose and glu-
cagon secretion is broken down without any allera-
tion in the sensitivity to glucagon.
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