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Though much is known about the constituents of the bile in health and
disease, the fundamental knowledge governing the secretion and regulation
of the flow of bile is still far from clear. While parasympathetic stimulation
normally increases the glandular secretions in general, vagal stimulation
on the flow of bile has yielded varying results (Tantury and Ivy, 1938).
This problem has now been studied under different physiological conditions,
both by stimulation of the vagus and administration of acetylcholine, the
parasympathetic mediator.

In our earlier studies, besides quantitative alteration, qualitative changes
in the composition of the bile have been shown to occur during administra
tion of adrenalin and nor-adrenalin lRamprasad and Sirsi, 1959). Hence
an analysis of the constituents of the bile has also been carried out in the
presen t investigations,

METHOD AND MATERIAL

Dogs generously supplied by the Bangalore Corporation were used in
these experiments. The methods of cannulation, collection of bile, anaes
thesia used, and procedures for the estimation of bile salts, bilirubin, choles
terol and fatty acids, as also the pharmacodynamic techniques have been
described in earlier papers (Ramprasad and Sirsi, 1956; 1957). The vagus
was stimulated by severing the right vagal nerve between two ligatures and
placing the ends on a shielded electrode through which controlled stimulation
was administered from an electronic stimulator. Acetylcholine was used as
acetylcholine hydrochloride salt.

The stimulations and injections were given only after the bile secretion
had attained equilibrium and three successive samples during ten minute
intervals were quantitatively same. In some dogs, these manipulations were
carried out successively while in others the order was changed. The results
given in the tables and kymographic records are those of representative
experiments.



RESULTS

The effect of vagal stimulation, both peripheral and central, on
haemodynamic responses and bile volume is shown in Fig. I and Table I
and analysis of the bile constituents in Table II. The res~dts obtained after
acetylcholin e administration arc seen in Fig. 2 and Tables III and IV.
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Fig. I
Effect of vagal stimulation on blood pre sure and bile secretion
Dog - male \\'t. 3.75 kg. Anaesthesia: Seconal sodium. 30 mg/kg. i.p.

V p Vagal stimulation. Peripheral end 5 sees.

\·c
"

central end 10 sec.

A Artificial respiration ( after divi.ion of
both vagi)

TABLE I.
E.fJect of vagal stimulation on bile secretion.

Volume of bile in ml after the stimulation
of vagus nerve.

Time in minutes.
Operation Normal -- ---

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

,- Peripheral end stimulat-
ed ( Right vagus) 0.24 0.20 0.20 0.22 0.21 0.2~ 0.22

'Central end stimulated
with other vagus intact 0.22 0.21 0.21 0.32 0.34- 0.25 0.23

Artificial respiration
after cuting both vagi 0.23 0.31 0.29 0.29

Central end (Right vagus)
stimulated 0.29 0.28 0.29 0.32 0.28
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Weight of the dog:

BILE SECRETION

TABLE II.
Anafysis ofbile constituents.

4.8 kg. Seconal sodium: 30 mg/kg.

Solids Bile salts Bilirubin Cholesterol Fattyacids
Operation g/IOO ml g/IOO ml mgflOO ml mg/IOO ml mg/IOOml

--
1 ormal 8.8 5.0 34.5 39.3 540
Peripheral end stimula-
tion (Left vagus intact) 4.6 3.3 29.1 40.2 288
Central end stimulation
(Left vagus intact) 3.9 3.1 29.3 39.2 260
Artificial respiration
(after severing both vagi) 2.7 2.15 31.2 39.1 160
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Effect of acetylcholine on blood pressure and bile secretion
'a) dog-male 3.5 kg. ~Seconal sodium

ach -acetylcholine 3y/kg.
ach l-" 5y/kg.
Dog: male 4.1 kg. See. Sodium. .

(b) A=acetylcholine, continuous infusion ly/m) at'a rate
of4 ml/min.

Al =acetylylcholine stopped after half an hour.
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TABLE III.

Acetylcholine and bile volume.
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Dosage

3y I kg. Ach

5y I kg. Ach

Volume of bile in ml afIer administration of
1 ormal Ach (in ten minutes intervals)

101
0·10 10·20 20-30 30·40 40-50 50-6.0

-- -

0.24 0.18 0.16 0.20 0.22

0.22 0.18 0.20 0.22 0.22

Continuous infusion of acetylcholine ( Iy Iml ) at a rate of 4 ml per minute

Continuous infusion 0.30 0.24 0.27 0.29 0.29

TABLE IV.

AnulJ>sis of bile constituents

Weight of the dog: 3.5 kg. Seconal sodium: 30 mg./kg.

Operation

S I 'd B'I I B'I' b' Choles-o lSI e sa' ts 1 IfU 1n I
gfl OOml g/lOOml mgfl 00 ter

/
?00

mI mg
ml

Fatty
acids
mgl

100 ml

Specific
gravi,ty

ormal 3.4 1.8 29.2 50.8 214.3 1.2

3y I kg. Ach 2.0 I 1.3 26.0 53.2 160,4 1.2

5y I kg. Ach 1.5 0.8 26.0 52.5 160 1.2

Normal (Specimen II) I. 7 0.9 22.4 54.4 186 1.2

Continuous influsion of acetylcholine (Iy Iml) at a rate of 4 ml per min.

Weight of the dog: 4.1 kg. Seconal sodium: 30 mg./kg.

Normal 8.02 4.8 48.2 58.3 430 0.7

Continuous infusion 7.01 4.0 43.2 49.1 410 0.7

ormal (Specimen II) 7.2 4.3 46.6 54.2 423 0.7

Specimen II: Obtained after the bile flow had regained the normal volume.
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Stimulation of the severed peripheral right vagus caused a decrease in
bile secretion which persisted for more than an hour. Stimulation of the
central part at this stage increased the flow of bile after an interval of twenty
minutes. After the secretion had reached normal, severance of the left vagus
and artificial respiration caused an immediate increase in the bile flow and
even at this stage, the stimulation of the central right vagus tended to in
crease the volume of bile. Similar trends though to varying degreeswere
noticed in other five experimen ts (Table I).

In spite of the volume variations, the composition of the bile tended to
show an uniform decrease of the total solids, fatty acids, bile salts and pig
ments; cholesterol remained the same (Table II).

Acetylcholine, given in single doses or as continuous infusion, exhibited
results similar to those seen after stimulation of the peripheral vagus both
qualitatively and quantitatively (Tables III and IV).

DISCUSSION

Even in the absence of all nerve supply, the liver is capable of secreting bile
(Brauer et al.; 1957). The autonomic nervous system seems to be only regu
latory in nature. Our experiments on the stimulation of peripheral vagus
and acetylcholine administration point to the fact that the parasympathetic
nervous system is a depressor of bile secretion unlike its effect on other secre
tory glands of the digestive system.

Also, the view, that the vagus carries the sensory stimulatory nerves to
the centre (Tanturi and Ivy, 1938) is confirmed by the increasd flow observed
after central stimulation of the severed right vagus. That the general syste
mic blood presure changes do not exercise any specific effect can be inferred
from the fact that while fall in blood pressure caused by acetylcholine or vagal
stimulation diminished the flow, the fall in pressure after artifical respiration
and bilateral vagotomy increased the flow of bile. The role of anoxaemia in
these findings needs elucidation.

SUMMARY

The influence of parasympathetic nervous system, on the secretion of bile
has been studied by vagal stimulation and acetylcholine administration, under
varying physiological conditions. The quantitative and qualitative responses
noticed are reported in this communication.

The stimulation of the peripheral end of the cut right vagus caused a
decrease in bile secretion which persisted for about an hour. The stimula
tion of the central end, with the left vagus intact increased the flow of bile.
After severance of both vagi, artificial respiration by itself caused an increased
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flow. The qualitative changes noticed in all these cases were a decrease in
the content of total solids, fatty acids, bile salts and pigments.

The nature of changes seen after the administration of acetylcholine, in
single doses and during continuous infusion were similar to those observed
after stimula tion of the peripheral end of the severed vagal nerve.

The effects of some regulatory mechanisms on bile secretion are dis
cussed.

REFERE CES

I. Brauer, R. P., Pessoti, R. L. and Pizzolato, P. (1957): Proc. Soc. Expt. Bioi. Med., 78,174.

2. Ramprasad, C. and Sirsi, M. (1959): Ind. J. Physiol. Pharmac?l., 3, 101.

3. Idem. (1956): J. Sci. Industr. Res., 15C, 262.

4. Idem. (1957): Ind. J. Ph)'Siol. Pharmacal., 1,136.

5. Tanturi, C.A., and Ivy. A.C. (1938): Am. J. Ph)'Siol., J21, 270.


