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K. ~.t.,, Byk~. ~ and his colle~g~s have established tt~at b~t~rtx*c.ptive ~lg~li~g affecu the fu~ctlon of var- 
|o~s tntetnal o~g~ns a~d body systcm~ as well as higher ncrvo~ ac~vt~.  ~/~-~ ~]owledge. of lnteroception hee ry  
Important r t~e e~planatton of the pa~ogcnt:sis oldie:am+ in +++~'+7 i~+te+.+{ ~ga~s. im,+~ding t~x: liver and 
gallbladder+ As h/stologicag studies have shown [8]. the gaIlbladd~'r 1~! ~,+ ~.d,~nslve , eceper  appar~t~tg Phy~too 
logical studies b.~ve di~lo.'~ed that whr the receptors of ~ normal gallbl,hI,3,~r a~e mechanically ~tirnul3ted. the 
h~ghcr ~er~.ou~ acttVit), of ~n~mals chat~ges !2,5.~.T]. Where mechanic~l, th'~*~al or ~..'hc,~!ca I f~ctoeS act ~pon 
t~' m~r met'.~bt:.,,~: of the stomach or imcstim, the ~ctetion ~,M ,~.|~,,~i~ ity or th~:~. ~rgam c}~nges [ 1.3.o 
%10~. 

Dist~ances of h|gb2r nervous activity "~cre obuit~.'d m c x ~ f l ~ : ~ d  g.~tti~Ls a~d ~ornach ulcca [4L 

Wc ~tud~cd the c ~ d i t b n  of the c~rcbral corr..:" ~ in ~og~ with cxFflmr cholc<-)ztltit ~nd the fm~cttonr 
co~Jitioct of t}~: gzllbl~dder n~cch~norcccotors befo~c and after cholcc~~tm~. 

E.'~; PE R I M E NTA L METHODS 

The ex~ri~c~t~ were ~n,: on two d ~  with a d~..~bpcd and fhL'd ~,t~ ~ot)'pe of v.xP:r~receptlve and 
Inteco~ecepH.~ conditioned renexel. 

The dogs had fistula or the gallbladder with a Iigat~d tom,rye, bile ~j~r The higher r~rvo-o~ oetivity h~ 
the ~gSckre t  ,r classified as the weak type. that in the dog A lh ,  ~s a ~tto,~g variation of ~e  weak type. 

We determined the hnctlonal co~dition of the gallbladder mecha~t~'.,~el y~oa by the Changes in tb: hlgk~r 
nervous acttvlty durL~g mechanical ~ctton on the gallbladder. A rubber balloon was inserted into the gallblad- 
d u  cavity through the fistula (size of ballon: 4 x 2 cm). After the start o[ d~c experfmr 25 ml of water with 
a temperature of 35" was tntngl~:ed into ~he ba~'lorg The balloon was Ictt f1|led in one dog until the end of the 
condR[oned reflex experiment. ~ut, in the other, only dating the a c t t ~ . d  the first two eoaditioncd stimuli. 
from thenon ~heinteroceptive,co~ditbned reflex from ~e  gallbladder follow~do .Inflammation of the gallbladder. 
(ckioicc)~titit) was produce.~l by oe~e or two irrigations d ila macous mcmbr169 wi~ha ~ solut i~ of ~ilver nitrate. 

E X P E R I M E N T A L  RESULTS 

The first ~rics of exper~rnen~ - sdmub~t/~n of d~c gallbladder rnoeh~fiomceptorl- war begun On a: bar 
ground of normal higher nervo~ act/vity in the an[mall. When file gallblaJder mecha~recepton were stimu- 
lated, a change occurred In the h|ghcr ncrvom activity, mainly expp~ucd by a decrease in the potency of the 
conditlmcd tcflexeg In man), experiment; one could observe the appc|r~|~cr of the re~lar and paradoxical 
phasca in tl~ activity of the grey matter cells and the dblnhJbidon of thO dif[erent/adort. The ~ n d l t i o n e d  
reflexes were er, cntlally unchange~ In fl~ intervals bet w~n the expede~|e,|tl widl ~ a ~ r  sflmulatloo., |Hglmr 
nervous act/vlty Ltl the dogs returned to tJJe original level. 
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? i~  I. Changes in hJg~:r nc~vo~ actlvlty a~ttt bile 
~c,~eti;m +m+,~,.,"r t l~ Lnfhter~--e of stiltl+ll~tlt~l of tt,e 
g.,.ll~l.~dcr n~ec|~+uo~cc'epmr~ i~+ Alfa. 
|) ro~l~ of positive conditio~ed tcfk'xcs: 2 )b i le  
s.~crction to ~t~at 61o9 g). T)~e ~ac~e bctwecs~ a~c 
a~w~~+c,w'~ t~c e~perimet~ts ~timulath~g t)+'~ + gMI- 
h~a~'t mt cha+~e ce ptor+. 

The clmnges In rite bile fotmatlon functlon of 
tl~ liver In,tl~ dog dicing the exp~rht~nts wlth gall- . 

b ladde /mc~hano~ocp[o r  ItlllllllitloII Were c.bar~ctnl~cd 
by [luctttatiotll in Ihc amount of  bile secreted In response 
to food stimuli (Fig* I). 

The d~ta w.c obtMncd agree wllh thos~ of ot l~r  
~ t l m  who studied tlre in f l .ence of gallbladder r e c -  

eptor  saimulatio~l (m higher l~tvOml activity [ 2 . 5 , 7 ] ,  

The r~voml ~urlel of c~p~J|nentl - inf lamma- 
tion of the g~libladdcr - ~ al lo began with n Q r m z l  

higher n~rvot~ activity tn tlr~ anlm~ito 

After ~me irrigation o f  tltc gallbladder mt~ctm~ 
l~em~ra nC with ~ c  5~o sil ~: t nt t~a te ~ia~on ( 1.5 ml}. 
a h,iig digtu~,bance of rite hlghel tlervom aetivit~f oeeuned 
in d~c dog. %ekr-~t, and it was r+sWcially strongly expreso 
sed the ftt~.t ~m, u0~ after t l~  ~rrigatiOno The higher n~z- 
vr,~s activi~} d~z~rb~nccs ~ete r ~pr~scd b)' a deerea~ 
in tt~.. r c ~ h  of fire ~ i ~ r  eondJt~tmed ~fle~es to 2 - 6  
droi:~t i ~ r  ~ffr2~.c origi~Z! 9-12. The ctmditl~rard re-  
f~c~c~ tt-~a~r~cd weakly cXp~c~++:'d for .S w~ks.  D~i~g 
that petit>d, t~x" tegulai a :d  parad+,,~ieal phases In the 

�9 .cz~v~t 3 of the ccrcbrM r cells ~cfc  ch'a~ly ~-~,bJc~t, tn mz++t) cxp.-ri~yzn~. I]l<d difk:~cnttatton ++as dis|n- 
~,+iS+.~:d ~;~ e,~cc~cd t~+z potcnc 3 of t!~: ~,q~vt" c:<~dirio+wd rcf~e% r,ra: a+'~imal r c f ~ ' d  to c.,t b-+ a b n e r  every 
c~+~:::,+~cak Ti~c p,~&~ct of the ur~cc~d:i::~er2 w.qc~c~ ++as red~:cd to 20 dmp~ u! ~allva in ~+,omc cxp~.qmc~,:s 

;MI~lJ~+Jct. T++~c hflc ~cPction dcc~cz~d d~r~;',~ f~x~d in~;~stJur fi+t c ~ p b = ,  '23 mt ~ff hiic (average of  13 ex-  

mv~:~ rr k afoot ++~:,!t r: ~t ~o longer rcfu~d ~o~rd d',~rh~ ~m c~Drh:~c~;'r. "i~c htgh~:r m'rvot~ ~cttv|ty began 
. be g r ~ d ~ ! )  rerttzcd ~:.~J finMl)', after 3 r~r rvtumed to t ~  orig[~a| tevvl. 

~.~ 1~ month, 4th s~onth. 5all raondl 

F ~  2. Changes in highc~ ncrvom ~ctivlty tt~J b;lc 
excretion during, experimental cholecystitis in ,Mpba. 
The symb~is a ~  the sarn~ as i n Fig. 1. The  arrows 
shew the experirr~n~ with Irrigation of  tl~c gailblad- 
d~  mucou~ membtane with a 5% solution of silver 

In A|fs, ~hc fit~t i t r tga t i~  of  file gallbladder 
m~cou~ mcm~taa~ w~h the N~:~ ~|~vcr nftrat~ ~lut~on 
first Ca.~'Cd t~)'e ~3s of fh~ coJ.Jido~'d rcflext:s to 

I~), b~t thc+~ cau~d  it to ir~cwa~ (to 23 drops), Two 
weeks af~,=r the f~rst trrigatio% a second was dor~. It 
first va~t~cd a ~c~n~at)" ttx:~ca~e, tt~zn a dccrca~ of 
t ~  vo~ditioned rcflcxcs (to 13-15 drops); the regular 
a~d par~d0xical ~ a ~ ' s  were observe~l in the ~ctivlty 
of  ~ eeP:b't:ak c~ l ex  ccllt ,  The ut~condit.ioned saliva~ 
~:cretiag reflexes were e~mzntilall) " trnchanged, Distur- 
b,races of hAgtret nervo~.ac!lvlty were al+o ob~ented 
after the ttX:r~nth i~+tettuption in the worl% and lasted 
on fire whole for a five mcmth period (Fig. 2. 1~+ 

Changes in the bile forming fmmtfon of the l l ~ t ,  
daring g a l l b l a d ~  inflammation, we.re expressed by 
sharp fhtctuati~as in tt~e amotmt of  bile m~cteted to food 
stimulL Ft~r example,  35-70 nd Of bile w~e ~ecte~d to ' 
IO0 g of  meat  for 4 lmurs of the e~petln~mt Instead of  the 
original 45-55 mi (Fig. 2.~ .  Th~ bile was cloudy, with 
a large quantity o f  m u o a  and itzeakl of blood.,, 

This data Indicator that hnpuBe~ leaving tl~ 
i~thologieally Mttte, d ~tgan chang~ tl~ hlgh~t ne~vOul 
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r~g. a. C ~  in gatlb~adder r~xa~odc~t-y O~ri~ 

activity'and that, possibly In connection wt~ this, the 
hmctiom or the wriot~ orgam a~  almrod, Tim ~ c m -  
tory fur~ttm of tim l iwr imrt~t~rly ~ n g t t ,  ~ ot~ - 
t tudl~ ~wed. 

G~llblad~r mottzrlcity during cbo|ccy,tirLt W~I 
~Iso tt~d/ed. The contract/ore were recorded by ~ w~t~r- 
air t r~unmton  ~nd a M ~ ,  c~p~e on a ~mosmPh 
u p .  before and Mttr the food t t im~ut htd been girett 
{2 c ~  yolk~k WMIe tl~ tnfltmmition w~ d~vflopLng 
In the gallb!addcr, the motor ~cttvit~ of ~ e  8allbladdet 
war di~Jrbed In both dog, (FI~ ~). The ~ythmlc o~ 
tr~ctiom of tim gallbla...~er lessened ~ l d e n t b l y  4urir~ 
the p e d ~  of inflammatory pMnomen~ in the b ! t d~ r .  
This w~t, evi~e, tt even bef~c t}vr food ttlm~h~ had been 
gfvcn~ but e~pecLally after ~gestion of ~e  two egg yolIa. 

In at third terte~ of ex~rLme.~,  ~ ex~mI.~ed 
g ~ l t ~ l ~ e r  reception ,fief cholecy~t|tL% It could be 
pmT~t~ed ~F~t lnftammatlc~ decrcat~s ~e  te~titivlty of 
t~r g~Ebl~ddcr receptor, However, the expcrimestt 
s.~w~d t~at the rcve~e ~at trJ~. in ~ekret, a ~econd 
s r d ~ : ~ a ~  of the gall.bladder rr.~cchasoreoe~}n by t ~  
s,~:>e ,:~r:.al~ ~s was u~ed tn e~e tint tedea (25 ml of 
~a~a~ c~.~ed ct~nge in t,~ ~g!~r  ncrvo~t ~ctl~ty. Th~ 
dv~-~eg of ~c conditioned ~-[R:~ &:c~ea~ed, amt t}~ 
dif~< ~,~~tiatic, n was di,ioJ~Ibited, 

p~,r~ctcd ~ i o d  a~d that t?~ N~e-for~,i~,g f~cz~on of t}. ~rcr ~as ~ |~  dlstt~be~ Five montht after L~c ~d- 

~ lad~er rc,.:*p~r'~ wa~ ,Hg!'tly t;m~ea,ed, 

S U M M A R Y  

:w~ d~.,g~ ~Ith fls~uI~e of t~. gaIl~-$et ~ e~tJbli~d ~emotype~ of sailva~ co~'xiitlore2 r~P~x~ we.m 
s~d~ed. O~r~i~io~ de.mc~st:~tcd that is c~e of c~o~er cap,ted by or~ or two Irrlgatlcea of dm mucot~ 
~embr~n~ J ~be gaLibl~dder~dtb a ,~,- ~o~i~ ~ ~ll;v.~ e~tt~r p~sitlve cor~idone~ ~P-e~xet were Io~. 
~ffercstLt~on w&t ditlnhil~:c~ rot ,~ long t~ (several.~m~t), bile forrnltion in the lived w~s ~ d ~  
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