NERVOUS REGULATION OF GALL
BLADDER MOVEMENTS
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Experiments on unanesthetized dogs using the method of. cholangiography showed that stimulation of
the greater splanchnic nerve causes velaxation (sometimes after a transient contraction) of the gall bladder
and stimulates the Inflow of hepatic bile into the gall bladder. Stimulation of a dorsal ebophamal ramusg of
the vagus nerve outside the phasec of digestion slopped the inflow of hepatie bile into the gall bladder and
accelerated contraction of the organ and outflow of cystic bile into the duodenum during the digestive phase,
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Two principal views are held at the present time of the mechanism of regulation of functions of the
biliary system. Some authors consider that the humoral regulation of {ts funclions is proven {11-13, 18],
while others consider that the mechanisms of regulation of these functions is predominantly nervous {6-10,
14, 15, 17, 13]. .

e have studied the role of the autorom!ie nervous system in regalation of functions of the extrahepa-
tic por*ion of the billary tract in unanesthetized dogs with an intact bilinry apparatus under chronic gxperi-
mental conditions,

EXPERIMENTAL METHOD

Four dogs wore used in the cwcrime; t3, The biliary apparatus was studied by the method of excre~
tory cholecystography {4]. Serial roenlgenogranys were taken at intervalg of between 20-30 sce and 10-20
min. The experiments Iasled 2-8 4,

Electrodes were introduced into the greater splanchnic nerves, the hepatie branch of the solar plexus,
and also in the branch of (he vagus nerve running to the solar plexus by a methed suggesied proviously {2]
The nerve [ibers were sUmulnted by square pulses, 0.1 msee in duration and with different {requencies
{5, 10, and 20/sce). The stimulation volinge was 7-9 V and the duration of cach pericd of stizaulation 3-8
sec. In individual cases aflerent or efferent Impulse activity was reeorded in the above-meniloned {iLezs
[3-51.

EXPERIMENTAL RESULTS

In 11 of 23 experiments stimulation of the greater spls;m?mw nerve at a time of sbsence of digeston
caused a rapid Inereast in volume of the aall blasMer (Fig, 1, Hand a*z Increase in the inllow of fresh he-
patic bile into 11, These changes continued for 20-30 mi:‘:v. Periodically the ampulla of Vater beeame dilated,
Almost throuzhout the pericd of cbaervation, a small guaniity of ui%a was diseharged into theintesting, The
dimnensions of the common bile duet wersunchanged, Inanctier 1l easesrelaxationo(the wali-bladder waspre=~
ceded Ly 3 transient increase In its volume which fasted for 2-3 min.  rhe gall bladder then bogan (o ene
large and siter a pericd.of 13-20 min returned to iis vfé:izz% volume, Only in onc case was & (ranslent and
slight contraciion of the g:ﬂ% bladder not {ollowed by reldxation, After injection of 1 m! adrenalin (1:1040)
the relaxation cf the gall bladder caused by stimulation of the greater splanchniz nerve was more magked
irom 23-54 en’ }, It continued for 18 min, alter xa;nh}'s the volume of the gail bladder slowly relurned to
its initial value {Fig. L, ). In this poeriod the magnilude of the sponiancous” cfferent impulse activity In
the mixed hm&i%e brasch of the solzr plax i ::m.é o wtiag‘ﬁ‘i‘&w I wlse aclivity In the esophazeal ramus of the
vagus nerve shswed a gigie <o
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Fig. 1. Changes in volume of gall bladder of waking
dog during stimulation of greater splanchaic nerve
during absence of digestion under normal experi-
mental conditions (3}, after injection of 1 mg adrena-
lin (I, during stimulation of braack of vagus nerve
running to solar plexus (i), and during simulta-
neous stimulation of both nerve trunks (IV), Ordi«
nate, volume of gail bladder {In mi); absclssa, tims
{each marksr § min),

Siimulation of the splanchnle nerve during the
phase of digeetion {30 g raw egg yoiks) caused relax-
ation of the gail bladder and lengthened the latent
period of onset of its contractions to 45-60 min.

Stimulation of the branch of the dorsal esopha-
geal ramus of tae vagus nerve to the solar plexus
during absence of digestion stopped the inflow of
hepatic bile into the gall bladder and accelarated
the flow of bile into the ducdenum. In the phass of
digestion, stimulation of the vagus nerve accelera-
ted contraction of the gall bladder {Fig. 1, HD,

After stimulation of the mixed branch from
the solar plexus to the billary tract, in 11 of 13 ex-
periments the gall bladder shadow diminished in
size 1-2 min after the beginning of stimulatlen and
the cutflow of bile fnio tha ducdenum was ¢bw
served. In the period of digestion, siimuiation of
the nerve strengthened contraction of the poll blad-
der without a recordable Iateni poriod. Im ong ex-
periment, In response {0 electrieal stimulation 2 ¥,
sfsec} relaxation of the gall kiadder developed,
while in one experiment no changes were cbserved
in the state of the biliary sysiem after stimulation,

Stimulation of the mixed branch running 4i-
reetly to the neck of the gall bladder caused apasm

of the neck region and of the cystic duet which stopped emplying of the gall Bladder for 23-25 min aflep ad-
ministration of yolk. In the stage of absence of digestion, stimulation of this nerve caused contraction of

the neck of the gall bladder and of the cystie dunt.
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The actlion of simullancous stimulation uf the splanchnle nerve and the branch of the vagus nerve
running to the solar plexus was tested. After the end of stimulation contraction of the gall bladder began
by 2-3 em? in the course of 3-5 min), after which marked relaxation developed (by 13-15 em®) in the courae
of 12 min (Fig. 1, 1V, and in one experiment the gall bladder relaxed by as much as 25 em® in the course
of 25 min. This was.followed by a slow return to its initial state. Stimulation of both nerves at the time of
cating causcd profeund and rapld relaxation of the gall bladder (by 20-23 cm® in the course of 10-20 min)
and lerngthencd the latent period of onset of its contractile activity to 25 min,

All these experiments showed that the intact biliary apparatus possesses a well developzd regulatory
syster. This was shown by the constant return of the biliary system to its initial state after stimulation of
the nerves. The elearest responses of the biliary system were obtzined after stimulation of moderate fre~
quency (stcc_; amplitude not excoeding 8 V).
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