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Concerning the Mechanism of Contraction of the Gall-bladder in 
the Guinea Pig. 

F. S. DUBOIS ASD (+. 11. KlSTLEK. (Introduced by E. A. Boyden.) 

Front the Dtyarinioitts o f  AIIfltrJftI!/ c ~ , r r l  Pl tys idogy,  Unhersity of Alabama. 

.ifter stutlyiiiff the evacuatioii o f  Iiile in the opossum and the cat 
1,- cholec!.stographic methotls.' a t i c l  having found that in the opos- 
suni contractions of the g:.alI-l)Iatltler sufficiently great to be re- 
corded 1)y moving pictures may be induced by faradic stimulation 
of its wall,' it has seemed desirable to investigate anew the extent 
to which the biliary vesicle is under control of the nervous system. 
Gearing in mind the emphasis recently placed by Boyden3 upon 
species tli ff erences in the reactions of mammalian gall-bladders, we 
ha\-e chosen to begin u-ith the guinea pig-that species in which the 
gall-l>latltler appears to 1)tt ~iiore seiisitive to a variety of stimuli than 
in  any other vertebrate yet described.4 

-411 experiments \\*ere conducted with the animal under nembutal 
anestli,esia and 11-ith the liver gently everted over the costal mar- 
gin. This routine exposure gave access to the gall-bladder, to the 
cystic and hepatic clucts aii;l to the structures in the lesser omentum. 
A heart lever attached to the fundus of the gall-Madder recorded 
contractions of the vesicle oti a smoked drum. To evaluate changes 
due to res1)ir;itioii and other extraneous movements, a second lever 
ivas attached to a Ide duct near the hilus of the liver. The possi- 
llility o f  the spreatliiig o f  the current to the wall of the gall-bladder 
ivas ruled out hy the fact that faradic stimulation of the stomach, 
lmvel, hepatic clucts and adjacent portions of the liver failed to 
cause contraction c) t' the biliary vesicle. 

With the ap1:aratus thus arranged, marked contractions of the 
gall-bladder n-ere recorded when the following were stimulated with 
a weak faradic current : (1) the viscus itself, (2) the duodenal 
portion (ampulla) of the common bile duct, (3)  either vagus nerve 
in its cervical portion and (4)  certain poorly defined cords of the 
lesser oiiientuni posterior to the coiiiinon bile duct. Following con- 
traction induced by direct stimulation of its wall the gall-bladder 
usually relaxed to its previous tone level. After the contraction 

1 DuBois, F. S., and Hunt, E. A., Anat. Rec., 1932, 54, 289. 
'3 DuBois, I?. S., and Kistler, G .  H., Anut. Rec., 1933, 55 (Suppl.), 14. 
:I Boytlcn, E. A., Proc. Ant. Ph3sioZ. SOC., 1933, 10. 
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.k’IG. 1. 
Contraction of the gall bladder. 

Left vagus nerve severed (A) .  

Upper tracing indicates tone of gal1 bladder. 
Lower tracing indicates movcmeiits extraneous to . g i l l  bladder (see tcst ). 

Common bile duct intact; weak f:ir:idiC cur- 
rent applied to: left vagus iiervc (B and C ) ,  ampulla (I)), duodenum and jeju- 
num (E), and stomach and liver (F). Common bile duct Hevered; stimulation of: 
left vagus ( G ) ,  ampulla (H),  hepatic end of severed duct (I) ,  and cords of lesser 
omentum (J). 

which resulted from stimulation of the vagus. and to a less extent 
after that which resulted f roni stiniulation of the ampulla, the tone 
of the gall-blatltler tlroppetl far below that which preceded con- 
traction. A similar rapid diminution of tone was observed fol- 
lowing division of one vagus nerve in the neck. When the com- 
mon bile duct was severed, stimulation o f  the ampulla no longer 
caused contraction of the gall-bladder, but the latter responded in 
the usual wa~7 to stiniulation of its wall, to excitation of either 
vagus nerve, and to stimulation of the hepatic end of the severed 
1.de duct. In the absence of histologic exaiiiinatim this finding 
seems to point to the existence of a direct nervous pathway from 
ampulla to gall-bladder along the wall of the coiiinion duct-in ad-  
dition to the usual plexus which accompanies the vessels of the 
duodeno-hepatic ligaments. Furthermore, since the severing of 
the bile duct did not eliminate contraction of the vesicle, it would 
appear that peristalsis of the ampulla is not so important a factor 
in the evacuation of the gall-bladder of the guinea pig as has been 
postulated . 

5 Burget, G .  E., :ind Brocklehurst, R. J., Ant. “7. Y7iysioZ., 1928, 83, 578. 
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Lastly, it was o1)serveri that strong contractions of the gall-bladder 
could be induced Iiy the direct application of pilocarpine to its wall. 
Atropine in small amounts, similarly applied, decreased the tone 
of the gall-bladder atid rendered it refractory to pilocarpine, to 
excitation of the vagus nerves ant1 to stimulation of the ampulla, 
but not to faradic stimulation of its u-alI. Adrenalin produced 
itnnietliate ant1 rather proloiiqetl itihiliition o f  the gall-bladder. This 
was present also after atropitie. 

In conclusion, the response ( )  f the gall-lrladtler to these autonomic 
tlrugs ant1 to vagus stiiiiulatiori suggests the existence in this organ 
of a tliorac~~luiiiI:ar-l~ara~~-iii~~athetic nervous system antagonism- 
an hypothesis \vhich is being- subjected to further investigation. 

6846 

Studies on the Comparative Value of Intravenous Sclerosing 
Substances. 

Ochsner and (iarsitle' reportecl the results of their studies on the 
effect of intravenous in jectioii of -30 different sclerosing solutions. 
This paper is a report o f  the continuation of that iyork, comprising 
a similar study o f  9 adclitimal solutions. 

Jfetlzad. The niethotls used \\-ere the sanie as  those previously 
eniployed. Eighteen clogs \yere used, and 4 injections were made 
a t  different levels in the veins of each leg, thus making 16 injections 
of a sclerosing suljstance in each dog. Only one drug was used for 
each leg, but different tlrugs \\-ere sometimes injected into each leg 
of  the animal. Five-tenths cc. of each o f  the following solutions 
were injected into 16 veins : 

c: 70 
Searle's sodium morrhuate  -3 Sodium niorrhuate (own) -10,s 
Sodium gy 11 oca r d a t e 4 . 3 ,  2 Sodium hydnocarpate -5, 3, 2 

The area of in jectisii \vas market1 and su1:secluently the veins were 
cautiously removed mirier local anesthesia to prevent the dislodge- 
ment of thromhi. The niore clistal segnxiits of vein ivere reniovetl 
first. 

1 Oclisner, Alton, and Garsicit:, E:I 1.1, Aiirr. Surg., 2932, 96, 691. 


