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Stimulation of the sympathetic nerve supply of the liver has been shown
to decrease the bile secretion by Tanturi and Ivy·. Hence it is to be expected
that the administration of the chemical mediators of the sympathetic system
would exhibit the same type of fI"SUIt. But Engstrand's2 results indicated
that adrenaline in large doses initially increases the bile secretion and finally
diminishes the output. Etiene Chambrol and Jean Sallels have shown that
continuous infusion of adrenaline decreased the bile secretion to I its original
volume. In order to ~lucidal~ the problem, since it is now known that nor
adr~nalin~ is also one of the mediators of the sympathetic system, the effect
of both adrc::naline and nor-adrenaline on the biliary secretion in dogs has
b~en investigated.

Adrenaline was used as tartrate and nor-adrenaline as (isopropyl nor~

adrenaline sulfate) kindly supplied by Boots and Co., in the form of dl-I(3',4'
-dihydroxyphenyl)-2-isopropylaminoelhanol sulphale, an N-isopropyl deriva
tive of nor-adrenaline.

Dogs generously supplied by the Bangalore Corporalion wert used in
these experiments. The method of cannula lion and collection of bile) anaes
thesia used and procedures for estimation of bile salts, bilirubin, cholesterol
and fatty acids as also the pharmacodynamic techniques have been described
in earlier papers·,5.

The effect of adrenaline on bile secretion is shown in figure I. Detailed
readings are given in Tables I and II. The inAuence of noradrenaline is
indicated in Table III.

·Forml part DC a thesis Cor which A5oIOC;iat<::lhip oC Ihe Indian Institute DC Science, &rii...
lore, has been awarded to C. R.
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Fig. I.
Effect of Adrenaline on bile secretion.

TABLE I
Effect of adrenaline on bile secretion

Dosage

4 yjkg.
6 yjkg.

ormal
(ml.)

0.15
0.14

Volume of bile in ml. after administration
of adrenaline at 5 minutes interval.

0-5 5-10 10-15 15-20

0.10 0.09 0.12 0.14
0.09 0.07 0.1 I 0.13

TABLE II.
Continuou infusion of adrenaline at a rate of 4 ml. per minute

(I "jm!.)

Dosage ormal
(ml.)

Volume of bile in mJ. while infu ing adrena
line continuously for 30 minutes.

0-5 5-10 10-15 15-20 20-25 25-30

I yjm!.
I yjm!.

0.18
0.18

0.13 0.05
0.16 0.15

0.03
0.1 I

0.05
0.11

0.07
0.10

0.07
0.10

TABLE III
Effect of nor·adrenaline on bile secretion

ormal
Volume of bile in ml.collected at 10 minutes

Dosage interval after administration of
(mI.) nor-adrenaline.

0-10 10-20 20-30 30-40 40-50 50-60

3 yjkg. 0.70 0.60 0.65 0.62 0.67
6 yjkg. 0.67 0.55 0.55 0.57 0.57 0.6
Continuous infusion
for 6 minutes I '< Iml 0.60 0.50 6.5 0.35 0.42 0.47 0.50
Rate: 6 mljmt.



RAMPR SAD ANO SIIUI 103

'nle bile secretion is found to be diminished immediately after the injec
tion of adrenaline and nor·adrenaline and returned to norlllal in about 30
minutes time, The result or continuous inrusion was a steady lowering or
the volume throughout the period or inrusion (Fig. 2). As marked
dyspnoea and arrhythmia developed during nor·adrenaline inrusion, it could
not be pef5isted ror the same period as adrenaline. The systemic blood pres·
sure rise with adrenaline was round to be greater than that induced by nor·
adrenaline. But in both the cases alteration or the secretion was in only one
c1irection, i.e., reduction. Whether this alteration is due to haemodynamic
changes in the liver or a specific action on the cellular dements needs runher
elucidation.

Fig. 2.

EffC'C1 eontinuou, infusion of the drug.

Q.UANTITA11VE CHANGES IN !:ULE SECRETION AFTER

ADRENALINE ADMINISTRATION

Since qllantitative changes induced by variOIU drugs are known to cawe
specific alterations in bil-e composition as shown by \Vel'iler and Parhan,'
Sasaki,' Quinones,' Leits and habolinskaya,~ Bcsuglor d al,l° Toshiynki
Tenka,13 and Paraschivl1 , the analysis or the bile constituents on single and
continuous administration oradrenaline has been carried out and shown in
Table IV.

The specific effects noticed after single injections.a.re:
(1) Dec("ease in total solids
(2) Docreasc in bile salts
(3) Decrease in fatly acids
(4) Slight decrease in bilirubin

The same trend is obscr...oed widl cominuous inrusioo or adrenaline alsG
(Table IV).
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TABLE IV
Analysis of biliary constituents

Weight of the dog: 3.5 kg. Seconal sodium 3 mg./kg.

Sample
Solids

%

Bile
salts
gms·1
100 rot.

Biliru
bin
mgms./
JOO rol.

Chales·
terol
mgms.J
100 ml.

Fatly
acids
mf(ffis.'
I{\O ro1.

Speci·
fic gr·
avity

Normal 3.5 2.0 32. t 51.0 375 1.35
Adrenaline 4 X Ikg. 2.3 1.25 21.3 54.0 250 1.29

Adrenaline 6 X %kg. 2.5 1.12 16.0 55.2 200 1.29
Normal 2.1 1.8 29.2 50.8 204.3 1.20
(Specimen II)

Continuous infusion or adrenaline (I X Iml.) at a rate of 4 m1./min.

Weight of the dog
Normal
Continuous infusion
Normal
(Specimen II)

3.64 kg.
3.4
2.\
2.4

1.2
0.8
0.99

32.0
24.5
27.5

Seconal sodium: 30 mg./kg.
66.4 400 1.21
45.5 325 1.23
53.4 341 1.23

Specimen II: Obtained after the bile flow had regained norntal volume.

SUMMARY

Though primarily bile secretion is a function of the liver, the exact role
played by the liver cells and biliary canaliculi epithelium ill the secretion and
excretion of the various constituents of the bile is still undecided. The bile
secretion is influenced by the autonomic nervous system, the circulatory
haemodynamics, hormones and various other physiological and pathological
substances like histamine, normally found in the tissues of the body, The
precise role of these regulatory mechanisms in the normal secretion of bile is
difficult to auess as they are all closely inter-related and disturbances in one
system leads to alteration in many othen.

The effects of adrenaline and noradrenaline either by single intravenous
injection or continuous infusion, is one of decreased bile secretion. The sympa
thetic system is considered to be secretory in nature and by some to cause
increased bile secretion. But under our experimental conditions, adrenaline
and noradrenaline are found to inhibit bile secretion in dogs. Unlike the
stimulation of only the sympathetic nerves which innervate the liver and
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release the adrenaline and nor·adrenaline in the liver, the intravenous
administration of adrenaline causes both systemic and local circulatory
changes which is reflected in bile secretion and might explain the variations
observed in bile secretion between sympathetic stimulation and adrenaline
and noradrenaline administration.

The qualitative and quantitative alterations in the individual constituents
of the bile after adrenaline and noradrenaline administration present some
interesting features. Not only is the total volume diminished hut also the
concentrations of bile salts, bile pigments and fatty acids are reduced. The
cholesterol content is not affected to any extent. thus indicating some speeifi.
city in the biological effect ofadrenaline and noradrenaline.
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