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K, M, Bylkov and his colleagues have established that interocoptive signaling affects the function of var~
fous internal organs and body systemns as well as higher nervous activity, The knowledge of interoception b very
important © the ¢ planation of the pathogenesis of dixeases in many internal organs, including the liver and
galibladder, As histological studies have shown [B] the galibladder has an catensive recepior apparatus, Physio-
logical studies have disclosed that when the receptors of 2 normal galibladdur are mechanically stimulated, the
higher nervous activity of animals changes 12,5,6,7), When mechanical, thermal or cheniical facton et upon
the mucous membtane of the stomach of intestine, the secretion and mwbsric ity of these vrgans changes{1,3,-
9,161 .

Disturbances of highet nervous activity were obtalocd to experimental gastritls and stomach ulcen (41

We studied the condition of the cerebral cortex in dogs with cxperimintal chohcystiﬁs snd the functional
condition of the galibladder f"n.cmmrcmotors before and after cholecystitls,

EXPERIMENTAL METHODS

The experiments were done on two dogs with a developed and fixed swieotype of extroreceptive and
feroreceptive conditioned reflexes

The dogs had fistula of the gallbladder with a ligated connon bile diet, The higher nervous activity in
the dog Sekret was classified as the weak type, that in the dog Alfa, as a strong variation of the weak type,

We determined the functional condition of the galibladder mechanoteceptors by the changes in the higher
nervous activity during mechanical action on the galibladder, A rubber balluon was inscrted into the gallblad-
der cavity througn the fistula (size of ballon; 4 x 2 cm), After the start vf the experiment, 25 ml of watcr with
a temperature of 35° was introduced into the balion, The balloon was left filled in one dog until the end of the
‘conditioned reflex experlinent, but, in the other, only during the action of the first two conditioned stimuli,

" from then on the interoceptive, conditioned reflex from the gallbladder followed, Jnflammnation of the galibladder.
(cholecystitis) was produced by one or two irrigations of its mucous membtane witha 5% solution of silver nitrate,

EXPERIMENTAL RESULTS

The first series of experiments ~ stimulation of the galibladder mechsrioreceptors = was begun on 2 back-
ground of normal higher ncrvous activity in the animals, When the galibladder mechanoreceptors were stimus
latcd, a change occurred In the highet nervous activity, mainly expressed by a decrease in the potency of the
conditioned reficxes, In many experiments, one could observe the appearance of the rcgul:n and paradoxical
phascs in the activity of the grey matter cells and the disinhibition of the differentladon, The unconditoned
reflexes were ementially unchanged, In the intervals between the experinionts with bladder stimulation, higher
nervous activity in the dogs retumed to the original level,
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The changes in the bile forination functon of

the liver inthe dog during the experlinens with gati-
‘bladder mechanorceepfor stimulation were characterized

® o * ' X

%’ z;' L v by fluctuations in the amount of bile secreted in responsc

2 to food stimull (Fig, 1), '

s i - :

2 ,; © The dota we obtained agree with those of other

é 2 ] authors who stodied the influcnce of galibladder rec~
- = - epror stimulation on higher nervous activity (2,5,7),

= P p .
38 & < The sceond serics of cxpulinents ~ inflammas-
23 ;“ tion of the galibladder — was also bugun with normal
<z 7 higher nervous activity in the animals,

After one irrigation of the gallbladder mucous

nembrane with the S silve ate solar 5 mi),

fig, 1. Changes In ighet nervous activity and bile B Li}( with the S silver nifrate solution (_ﬁ mi},
' 3 tong distarhance of the higher nervous activity occuned

sceretion ander the influence of sthiputation of die i the dos Sek and it was espectaliy strongl
og Sekie nd | § ety 1y strongiy cxpres-
caltmadder imechanore ceplors in Alfa, N g vemicl, b espreialiy gly vxpres
= S o . sed the finst month after the brigation, 'The higher ner-
1y result of positive conditioned refivves; 23 bile .
. i . : vous activity disturbances sere oxprussed by 2 decrease
seoretion to meat (1IN0 g), The space between the g (i et
: ‘ , , in the resalt of the positive conditioned refleses to 2-6-
arrows shows the experiments sthmulating the gall- : R . : : R
. drops instead of the original 9-12, The conditioned re-
kladdet meehanoteceptors, . ; , .
floves remained woeakly exprossed for 5 weeks, Duting

that period, the reguler and paradusical phases in the
actvity of the cerebral cortex cells wore clearly vvident, Inmang expurinwnts, the diffcrentiation was disia-
ninited a0d excecded e potency of the positive conditioned refley, The animal refnwed to oo in alinost every
experiment, The product of the unconditioned refltes was reduced to 30 drops of saliva Insome vxperimend
insread of the inital 120-130 drops,  Slong with the blie, 3 serous-paralent dracharge was exceied from the
salibi3dder, The biie werction dveressed dunng food ingastion; fix exgnuphs, 25 ml of bile (average of 13 ex-
periTits} wak secreted o meat in 4 fous instead of e nonnal 4% wl, Sl Feceks, he dog was ghven i‘,{‘
mionths resty after whic it no tenger refuwd foud durhiyg 2w evporhmenty, The higher nervous activity began to
be gredially restored amd finally, sfror 5 rmonths, retumed o the original dewel, '

In Alf2, rhe first irrigation of the galibladder
mucous ieembrane with the % «{iver nitrate solution
first caused the degree of die eomditoned reflexes w
decrense (their pmdiet decreased from 18-13 drops to
301, but then cawseed it to inoncss (10 23 drops), Two

vt
2z \{ o weeks after the first frrigation, a sceond was done, R
hy \ ‘ first vansed @ temnporary increase, then a decrease of
ﬁi . the conditioned reflexes (to 13- 15 drops); the regular
, ‘ and paradovical phasvs were observed in the actvity

of the cerebra; cortex eefls, The unconditioned saliva

;:‘f z secreting refleses were vssentially unchanged, Distur-

ot ' _ bances of higher nervous activity were also observed

# \/\/\/\/\/\/\)\/\/ after the 1 month intemuption in the work, and lasted
. on the whole for 3 five month perlod (Fig, 2, 1.
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Changes in the bile forming function of the liver,
diring gallbladder inflammation, were cxpressed by
sharp fluctuaticas in the apount of bile secreted to food
stimull, For esample, 35-70 mi of bile were scereted to
100 g of meat for 4 hours of the cxperiment instead of the
original 45-55 ml (Fig. 2,2), The biic was cloudy, with
a large guantity of muchs and steals of blood,

Fig. 2. Changes in higher ncrvois activity amd hile
excretion during experimental cholecystitis in Alpha,
The symbels are the same as in Fig, L The arrows
show the experiment with frrigation of the galiblad-
der mucous membtane with a 5% soltion of silver

nitrate,
This data indicates that bnpulscs leaving the

pathologicatly altered organ change the higher nervows
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2etivity and that, possibly in connection with this, the
functons of the various orgars a:¢ altered, The secre-
tory function of the liver particularly changes, as our
F‘_ e s e o o ? studies showed,
=

Gallbladder motoricity during cholecystitls was
. - also studied, The contractions were recorded by a water-
(‘n alr ransnission and a Marey's capsule on a kymograph

. : tape before and after the food stimulus had been givea
(2 cgg yolks), While the inflammadon was developing
in the galitlacder, the motor sctvity of thé gallbladder
was disturbed in both dogs (Fig, 3), The rhythmie con-

T

| tractions of the galibladder Jessened considerably during
! the perfod of inflammatory phenomena In the bisdder,
e E This was evident even before the food stimulus had been
el . 1 ] given, but especlally after Ingestion of the two egg yolks,
= 1 In a third seres of experiments, we examined
i gatibladder reception after cholecystitls, It could be
B s i i e i il proposed that inflammation decreases the semitivity of
the galibladder recepton, However, the expariments
Fig, 3, Change in galibladder motorlcity during showed that the reverse was true, In Sekret, a second
cxperimentel cholecystitls in Sckeet (o) a0d in stimulation of the gallbiadder mechagorece pions by the
AMa rpy, 2ame sthnulus 13 was used o the fint series (25 mi of
13 mestoricity of the bladder 30 minates afee in witer) caused change In the higher nervows sctivity, The
gestion of £ egyg yolla, bufom cholecynitiy 23 degree of e conditioned reflexes docreaned, and the
e s with cholecystitls, differemistion was disinhiblted,

In aifs, oves sfter § monthy, ux mioney of the eondittoned refloves and e degree of bile brmation
wat gustakle, The bile soore wd comatued et macls, Stooulz ting the bladder mechanoreceplors by {nflat=
by the balloon caud, at that time, more dgitatn®s of the antoal than in the first serles of experiments and
vortiting mwtions, From the standpolnt of te higher orvour activily, 2 sharp suppression of the positive con-
dittoned refllores war obsorved (n oneoxpotiment, they disappearad),

Therefore, with experinental rholecysitis, we observed that higher nervous sctivity was suppresscd for #
protracted period and that U blle~forming function of the Hver was abso distigbed, Five monéu afier the -
rigation of the galibladder inucous membiant with the 5% selution of silver nitrate, the sensitivity of the gall~
“ladder receptors was slightly incressed, ’ :

SUMMARY

Two dugs with fistulae of the gnil‘xa\.xf: and established stereatypes of sailvary conditioned teflexes were
studied, Observations demonsuated that in cave of cholecvwtitis caused by one or two irrigations of the mucous
membrane of the galibladder with a ¥ solution of silver nitrate, positive conditioned reflexes were lowered,
differentizvion was disinhibited for 2 long time (several months), hiic formation in the Hver was decreased, and
the motor activity of the gallbladder was Jowered,
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