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intensity of current was adjusted so that neither heart rate nor 
respiration were markedly affected. In no case was the former 
decreased more than 5 beats per minute. It is believed that this 
represented a stimulus of physiological intensity. A tetanizing 
current so adjusted was applied for 30 minutes after which a second 
l~lood sample was drawn, and a third at  the end of another hour. 
In a third series of 8 dogs similar technic was employed except that 
both vagi were sectioned and the electrodes were applied to the 
peripheral ends. The composite graphs constructed on a percen- 
tage basis are shown in the accompanying figures. With exception 
of potassium the responses in the individual experiments conformed 
well with the composite graphs which may, therefore, he considered 
as type graphs. 

I t  is recognized that the anesthetic is a complicating factor and 
that these experiments merely demonstrate the modification of the 
anesthetic graph by vagal stiniulation. 

The differences observed lxtween peripheral vagal stimulation 
and intact vagal stiinulatiori may be ascrihed to antagonistic reflexes 
aroused by impulses conveyed centrally f rom the point of stimula- 
tion in the latter group of experiments. A point of some interest 
is the similarity of all the graphs for calcium to those for potassium. 

These experiments demonstrate that, with the possiljle exception 
of inorganic phosphorus, the concentration of inorganic salts in 
the blood may be influenced by the autonomic nervous system, re- 
gardless of the immediate mechanism of nervous control. 
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Experimental Production of Mucous Plugs in the Bronchi of Dogs.* 

SXLLING BRILL AND A.  LlSCOLS RROWX. (Introduced by (7. I). Lenke.) 

From the Depaytment of S u r g m j ,  Diuisio,e of Thoracic Surgary, and the Phar- 
macological Lnbornlo~-!j of the Uiuimxsity of Cnliforiiia Mrrlirnl School, 

S n i a  Prnn &ao, 

The most commonly accepted explanation for the production of 
post-operative pulmonary atelectasis is 1,roncliial ohstruction, either 
by a mucous plug or by 1,ronchial secretion. The 01)struction of the 
bronchus or lxonchi must lie complete so that air can not enter the 
lung distal to the o1)struction. The trapped air or gas in this ob- -- 

* Supported in part. by the ,T. J. :mil Nettic Mack Foundation. 
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structecl part o f  tlic I~iiig is tlicii ;il)sorlietl 114’ the 1)lootl ant1 so the 
lung collapses 01- liecomes atelcctatic. 

To study this mechanism, ;i hi-ge variety o f  foreign bodies have 
heen used to ?lug the lironchi iii (I(jgq such as shot, paper balls, gum 
ai-abic,’ sponges,’ 1 )eas,” ligatioii ( 1  i ;L 1 )i-oiicli~is,~ rul)l)er 
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corks,' etc. Some investigators7 have even used tenacious secre- 
tions removed from the bronchial tree of a patient with massive 
atelectasis. It seemed to us that, rather than introduce foreign 
bodies into the bronchi of dogs, the condition in the human would 
be simulated more nearly if  a mucous plug or tenacious secretion 
could be produced in the bronchi by irritation. I t  was found that 
mustard oil8 was admirably suited for this purpose. 

The dogs were first anesthetized, usually with sodium amytal. 
Bronchoscopy was perf ormed and the bronchial tree examined to 
make certain it was normal. A small cotton pledget moistened with 
mustard oil was then introduced through the bronchoscope into the 
desired bronchus and held there for 2 or 3 minutes. This area was 
examined subsequently at frequent intervals through the broncho- 
scope. 

I t  was found that a bronchial plug of the type shown in the il- 
lustration was formed usually in about 24 hours. With one excep- 
tion there was little reaction in the rest of the bronchial tree. This 
type of plug was found to extend deep into the finer ramifications 
and was frequently over an inch in length. There was usually 
tenacious secretion about the plug. Microscopically the plug con- 
sisted either of pure mucous or largely of fibrin and leucocytes. In 
seven experiments bronchial plugs of the type indicated were suc- 
cessfully produced by the technique described. In one animal a 
localized bronchial edema occurred at  the site of application of the 
mustard oil. The roentgenographic and pathologic studies on the 
lungs will be presented in another communication. 
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