
response of this organ. The rate of the emptying time of the stom- 
ach seenis a negligible factor as it was demonstrated that some of 
the meal of the cliff erent foodstuffs ~xweetl through the pylonis at 
;ilmut the same time. 
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Is the Cystic Bile Resorbed in Toto? 

Not w it h s tan cl i iig t 11 e grea t bo t 1 y o f ev i tle 1 1 ce a cc 11 mu1 at ed t 1 11 1- i rig 
the last 7 years tending to  show that the gall bladder discharges the 
1)ulk of its contents after meals, it has lately been reaffirmed that the 
primary function of this organ is to resorl, the cystic 1;ile i l l  t o f u  for 
the ptirpose of returning it to the general circulation, aiid that “un- 
r!er normal conditions, whatever passes into the gall 1)larltler through 
tlbe cystic duct, never passes out again through the cystic duct.” 

Although this hypothesis has had the effect of stimulating re- 
search in a difficult field, it owes its existence largely to teleological 
reasoning. Thus, to one investigator it offers the lxst theory for 
explaining the formation of gall stones and the occurrence o f  hy- 
drops of the gall 1,latlder’ ; to another, it is justified by the assertion 
that no one has explainect why a liiliai-y reservoir is necessary for 
digestion’; to a third the interpretations of the results of chole- 
cystography are easier and the inanifestations less contradictory i f  
it is assumed that the bile enters the gall lilatlder not to be stored 
there and in time expelled, 1iut to lie resorlxtl i j i  f o f o  1)y the gall 
f h l d e r  niucosa.:’ 

y e t  it is to be ciuestionetl whether, in the 7 years that have elapsed 
since this theory was first proniulgatetl, any proof that the cystic M e  
is resorlml in toto has ever been advanced. IMieving that this theory 
is susceptiltle to proof or disproof \ye have undertaken to block the 
cystic duct in cats in such a n-ay as to avoid traunia. to the gall 111ad- 
( k r  or  interference \\*ith its \-ascuIar drainage-a method success- 
fully employed 1)y hoth S\\.eet ant1 FIalpert in their experiments. 
\\‘it11 the outlet blocked it is reasona1)le to expect that the gall I h d -  

--I_ -- -- ’ l I i I 1 ~ W ~ t ,  1 3 ~ l : l ,  Arch ,  RUV,~ . ,  1923, xix, 1037. 
’ s\vtl(’t, *J()Sllu:l, A?/ )tn/,q S U I . ~ . ,  I !)49, SC, 939. 
:; 1 ? 1 ( 1 1 1 i i ,  K : i s ~ w t + ,  Awh.  f .  I ; / i / / .  U i i r . ,  1:)2S, c s l i s ,  fiti2, 



tler woulcl entirely eiii1)ty itself Iy absorption lvitliin oiie to 3 days, 
i f  the ahwe theory is correct. That such is not tlie case is itidicated 
by tlie following experiiiients. 

If a cat I)e fetl a mial of ineat on the evening liefore an operation, 
the gall I>latltler ivi l l  1~ found tlisteiitled with light green, watery 
llile tlie nest inoriiiiig. Since i i i  iiiost cats the cystic duct is coiivo- 
Iiitetl, n l~cii(l c ; i i ~  1:e selcctetl ior ligation u-kich lies to one side of 
the iiiaiii cystic artery, vein atit1 lynipli chaiirwls. .\t the convexity 
of such a Iientl the tltict can Ile ligated without causing hemorrhage 
( 11- intcrrupt ion of vascular drainage. (Incidentally, there are usual- 
ly accessory wiiis 011 the gall lhrltler that c h i n  directly into tlie 
liver). ,\lso, i i cat-gut be employed, ligation can lx accomplished 
11 iide r s t e r ilc cc )iitii t i )ii s \Y it hou t cansing no ti ceahk in flaiiiniat i on of 
tlic duct or peritoneal adhesions. Foi-tj--eight hours later ((luring 
\\.hid1 interval the animal lias tlemonstratetl perfect recovery from 
the operation) esaiiiiiiatioii o i the cat uiitler anesthesia shows that 
the gall l h l t l e r  lias tliminishe~l from one-ha1 f to one-third of its 
I xiginal voluine and that iiisl)iss;atioii has changed its contents f roiii 
;L light green, \\.atel-y fuicl t o  ;I ti;Id; greeii, semi-solid mass. F ~ i r -  
theriiiore, applicntioii of the T’etteiikoier test in:licates the presence 
o f  large qtialititics of lile silts iii tlie unal)sorl~erl residue.* Thus, 
v-liile the \\-ater content of the bile has lleeii largely reiiioved, neither 
llile pigtiieiit iior Iiile salts have Ileeii efficiently resorl)etl in th‘s long 
i 11 tcrvd . 
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Further evidence that the absorptive capacity of the gall bladder 
has not been impaired by operative procedures may be demonstrated 
in the following way. If at the end of 48 hours the inspissated bile 
is aspirated from the fundus of the gall bladder, and replaced with 
2 cc. of 10% solution of sodium iodide, X-rays of the living animal 
will reveal the disappearance of the iodine shadow within 3 hours 
after the operation (Fig. 1 ) . 

These experiments thus confirm the observation of Sweet2 that 
sodium iodide is absorbed by the mucosa of the vesica feUea, but 
even more they indicate the difficulty of maintaining that the contents 
of the gall bladder are resorbed in toto or that the primary “function 
of the gall bladder is to receive and return to the body the bile which 
is formed during the intervals between active digestion.” 
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Reaction of the Gall Bladder to Stimulation of Visceral Nerves. 

EDWARD A. BOYDEN. 

From the Department of Anatomy, Unimersity of Alabama. 

In a recent article’ evidence was presented to show that both 
human and animal gall bladders are subject to the control of reflexes 
originating in the gastro-intestinal tract ; that in unanesthetized cats 
faradic stimulation of the pars pyloricu of the empty stomach in- 
duces contraction of that organ and reflex emptying of the gall blad- 
der; and that faradic stimulation of any part of the alimentary tube 
from stomach to caecum will inhibit the contraction of a gall bladder 
that is emptying after a meal of egg-yolk. 

Since then, employing similar methods (i. e., sewing insulated 
electrodes to various internal surfaces) these observations have been 
extended to the colon and rectum of the cat ( 3  animals), and to the 
peritoneal surface of the abdominal musculature ( 1 animal), there- 
by showing that faradic stimulation of certain parts of the gut-tract 
or body-wall that are supplied by sacral and thoracic nerves, respec- 
tively, also induces inhibition of the emptying gall bladder. 

Using a modification of this method, by means of which electrodes 
may be wrapped around nerve trunks and insulated from surround- 
ing parts, it has been found possible to stimulate the nerves of the 

1 Boyden, E. A., and Birch, C. L., Am. J .  Physiol., xcii, 287; Birch, C. L., and 
Boyden, E. A., Ibid., 301. 


