
Furtlicrniore, it iiiay be coiiclutled that vascular shock in these pithed 
animals did not prevent tlie occurrence of cecal peristalsis after 
pliysostigniine and pilocarpine nor did shock prevent the inliibitoi-y 
actioii o f  CO, + 0, inhalations u p ”  this cecal lmistalsis. 

With regard to the sfoiizacli, however, tlie esperiiiiental data do 
not permit a similar coiicIusioii, for norinally effective doses of the 
clrugs generally caused little or iio apparent gastric peristalsis in the 
pithed animals, thus preventiiig a stuclp of the iriliibitory actioii of 
the gas mixture. This difference 1)ettveeii the cecum and stomach 
might possibly be caused by a differeiice j i i  seiisitiyity to the drugs 
eniployed, the cecum respoilding to smaller doses of the drugs 
than the stomach, for the drugs were always injected after pitliiiig 
wlmi the blood pressure was low and the speed of circulatioii prob- 
ably decreased. In addition, this IOCI- 1)lood pressure itself might 
be assumed to be a factor in preventing or reducing gastric yeris- 
talsis, though low blood pressure is definitely not an important 
factor in cccal peristalsis under the experimental coditions described. 

It may perhaps be suggested that inhalations of CO, + 0, mix- 
tures might be of some value in tlie liuiiiati stthject under coiiditioiis of 
gastric and perhaps colonic unrest. 
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Effect of Stimulation of Autonomic Nerves on Intrahepatic Cir- 
culation of Blood in Intact Animal.* 

KHALTL G. ~ V A K ~ M .  (Introduced I)>- F. C. JIaiiii. I 
F’wm tlw M t r ~ o  3’oir)tclnf i o ) i ,  Koclicster, X i n j i .  

The influence o f  the synipatlictic atid Im-asyiiipathetic iierves on 
the intrahepatic vascular system has been deduced mainly f roni indi- 
rect evidence based on data cibtaiiiecl from pletliysiiiogt.apliic changes 
in volume of the liver aiid from changes ill hepatic iiiflow or outflow. 
as n.ell as from variations in portal pressure during- stimulation of 
the nerves. The object of this study ivas to observe directly, by 
transilluiiiination of the intact liver it1 the anest1i)etized animal the 
effect of st iniulat ion of  tlie syiiipathet ic and paraspipat hetic iierves 
on tlie intrahepatic vessels a id  to cletcrinitie whether or not the 
’ Abridgmeut of part of tliesis su1)mitted to the F i ~ ~ i l t p  of the Graduate Scliool 
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intrahepatic vascular systeni possesses an active vasoconstrictor or 
an active vasodilator niechanisni or both. 

The literature on the subject discloses a number of different views 
held by investigators who en1plo~~ed various methods for deternlining 
the effect of stimulation of tlie autonomic nerves on the vascular 
ramifications within the liver. Baq'liss and Starling' obtained a rise 
in portal p-essure by electric st iniulat ion of the splanchnic nerves. 
Cavazzani and bIaiica2 pro(1ucetl constriction of the portal radicles 
by asphyxia after sectioning the vagus nerves. but not after section- 
ing the splanchnic nerves. 'They stated that the vagus nerves cause 
direct and not reflex dilation of the portal raclicles within the liver. 
In another publication they reported that the intrahepatic branches 
of the hepatic artery constrict during vagal stimulation and dilate 
during stimulation of the celiac plexus. Franqois-Franck and Hal- 
lion3 obtained a decrease o f  liepatic v0lt1111e ancl a rise of portal 
pressure in the clog u-heii the splanchnic nerves were stimulated. 
The same results were obtained after ligation of the hepatic artery. 
Thompson4 reported imniecliate decrease of hepatic volume during 
stiniulation of tlie splancliiiic iierves. Schniicl~ obtained a decrease 
o f  inflow through the portal \-c.iii and ;t rise o f  portal pressure by 
stiniulatioii of either the spIanchnic n e r ~ e x  or the hepatic plexus. 
Burton-Opitz" produced total cessation of inflow of blood through 
the hepatic artery by tetanic stinidation of the n-hole hepatic plexus. 
In another publication lie concluded that stimulation of the distal 
end of the hepatic plexus cluring perfusion as well as in the normal 
portal circulation proved that the portal radicles have vasomotor 
fibres from the hepatic pIesus. Xeuhautfr' recorded an increase of 
hepatic volunie during stimulation of tlie central elid of the vagus 
and also during stiniulation of the central elid of the splanchnic nerves. 
Stimulation of the peripheral end of the v a p s  caused a decrease of 
hepatic volunie which was attributed to constriction of tlie intra- 
hepatic vessels. Macleod and Pearces espressed tlie opinion that 
stimulation of tlie hepatic pIesus causes a greater constriction of 
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the branches of the hepatic artery tliaii of those of the portal vein. 
Edniuiids" esplaiiied the increase of hepatic volume during sylanclinic 
stiniulatioii as due to the coiistrictioii of the niuscle fibers around 
the sublobular veins. He also stated that vasomotor nerves are 
present on the portal hranches in tlie liver. Carnot, Gayet and 
WIerlden'o obtained a rise of portal pressure during stimulation of 
the peripheral eiid of the vagus or of tlie splanclinic nerves. This 
rise was attributed to coiistrictioii of the hepatic vessels. Griffith 
and Emery'' obtained a decrease of hepatic volume during stiniula- 
tion of the preganglionic or postgaiiglioiiic nerve fibers which supply 
the liver. Siiice stiiiiulatioii o f  the 1reripheral eiid of the vagus did 
not cause any change of hepatic volume, they coiicluded that the 
vagus nerves do iiot carry nsoiiiotor fil~ers to the liver. Eauer, 
Dale, Poulssori and Richards" produced a decrease of hepatic vol- 
ume, increase of outflow, increase of portal flow and arteriolar 
constriction n-itliin the liver by stimulation of the hepatic plexus or 
of the right or left splaiicliiiic nerves, u-hile stimulation of the vagus 
did iiot give an!- perceptible change. Ecliarcltlz concluded that dur- 
ing splanclinic st iniulat ion ail outpouring o f  blood froni the liver 
takes place and that the amount of blood leaving the liver is greater 
than that entering it. ~4cMichael'' stated that there was no evidence 
iiidicatiiig parasympathetic dilator action 011 tlie portal or hepatic 
veiiules. 

-Z inodificatioii of the quartz-rod traiisilluniinatioii 
technic as described by Knisel-\.'5 was employed in this study on 
anesthetized frogs. a id  albino rats, The frogs were studied at 
room temperature, hut tlie rats were kept at body temperature during 
observation 1 ) ~ -  the use of a constant temperature platform. The 
hepatic plexus was dissected out carefully and, with the vessels of the 
porta hepatis, was placed in the trough of specially made shielded 
electrodes, atid stiniulatecl by tetaniziiig current when desired. In 
the rat, the vagi were separated froni the esophagus at its exit from 
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the esophageal hiatus i l l  the tliaphragni and were ligated tightly and 
placed in tlie trough of the electrodes distad to the ligature. 

Results. 0 bscrzlntioiis 011 the Awplitbitrii Liver. Stimulation of 
hepatic plexus. Stimulation o f  the nerve plexuses in the porta hepatis 
and around the hepatic artery by weak or strong tetanizing current 
caused constriction of the active sinusoids, sonie of which contracted. 
For  instance, fourtceii active sinusoids were counted in a region 
immediately lie fore sti~iiulatioii. During stimulation only six of 
the fourteen sinus( )id s 1-cni a i 11 ed pat en t but these were constricted 
to such an extent that the corpuscles were conipressed into single 
file as they coursed througli the narrow lumen. The other 8 sinu- 
soids contracted to disappearance during stimulation. The constric- 
tion of the sinusoids appexrcd within two seconds after the beginning 
of stimulation anti lastcd for 4 t o  5 seconds after discontinuance of 
the stiniulation. On sewral occasions when an arteriovenous anasto- 
iiiosis was present in thc field tiiidcr observation, the anastoniosis 
disappeared (luring stiiiiiilatio~i and coiitinuity between the two 
vessels iio longer could lx seen. 

/:.fcc-t of Pithijig. I’itliiiig tlic aninial. or any severe damage tu 
the central i ier~ocis systcni. Ictl to a niarlted reduction in the number 
o f  active sinusoitls. t i1  fact, ininietliately after pithing, inactivity 
in the lobules hecomes so estcnsivc that one would be inclined to  
believe the aninial is dead iverc‘ it not for the continuous activity of a 
regularly beating heart. This inactivity iiiay result in either a con- 
strictor effect, leading t o  Yvry narrow sinusoids containing hardly 
any corpusclcs, or niore coiiitiioiilp in stasis with the sinusoids packed 
full of corpuscles Iyiiig tiiotioiiless in their luniina. However, after 
about 15 minutes. the circiilation begins to recover in the inactive 
lobules and one graduall~- can observe the same type of rhythmic 
activity alternating as~ncliroiiously in thc various lobules. l fany 
more inactive sinusoitls l)ackcd iuII of crythrocytes are seeti in the 
liver of a pitlictl frog than i i i  an intact anesthetized one. 

Stimulation o f 11 cpa t ic 
plexus. Stimulation o i  tlie plexus of nerves in the porta hepatis and 
around the hepatic arter>- by tetanizing current produced moderate 
blanching of the region uiitler ohservation and constriction of the 
sinusoids. Ili’heii weak current was used, it took more than 5 sec- 
onds of latency before tlic siiiusoids contracted and blanching 0 was 
obser\-ed. ,-ifter cessatiori o f  the stinitilus, more than 10 seconds 
passed be fore the siiiusoids resiitiied activity. Tii some lobules several 
sinusoids that were ver>- actiye prior to strong stimulation con- 
tracted to disappearaiicc ant1 rcniainecl so for several seconds after 
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