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I I soils from tlie 3 cli>tx?e ai-e;~,. Only soils of comparatively high 
alkali conceiitration ha\-e been shown. In Fig. 2, mgm. of each 
group of ions per 10 gni. of soil are plotted against per cent total 
soluble salts. 

The ;mounts o f  nitrate ions from disease and non-disease areas 
alone show a marked difference, being practically zero in non- 
disease areas sttitlied, jvhile from 50-250 mgm. per 10 p .  of soil 
were found in all but 2 o f  11  samples froni the 3 disease areas 
e s a 11 1 i i i  e tl . 'r h i s ( 1 s e r \-a t i o I I i , 1 )a r t i cul a r 11- 3 i gn i fi ca n t in 1- i e w 0 f 
the niarketl tosicit!. i:ote(l i n  tlucks ;is ;L result of artificial feeding 
\\.it11 silt misttires oi sotliuni c-liloride ; t i id  sodiuni sulpliate, con- 
taining nitrate ions ; i n d  ; t l - o  iii;tgne~iiini or  hicarlmnte ions. 

Two atltlitional factors i1itlic;tte that nitrate may play an iin- 
Imi-t;int role in the iiicitlencc. ( ) i  '*tluck t1iw;tse". Sodium nitrate is 
se\*eral time3 more ~oluhle tliaii t lie corre3lnmtIing chloride and sul- 
Ihi te .  One ma!- therefore es1)ec.t nitrate to  I)ecome an appreciable 
factor in the stirface alkali onl!- a t  tlie hottest atid driest time of the 
year. In addition. nitrate i ?  :tlso incre;tsed at this time through 
bacterial decomposition of organic matter. These considerations 
correspond to the iisual incitletice tlie duck nialatly in late summer 
and fall. 
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An Experimental Method for the Radiographic Demonstration of 
the Bronchial and Pulmonary Arteries. 
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From the Laboratory of Swgical  Besearch, Stanford University Medical School. 

In  a previously described series of experiments' it was found 
that the introduction into the venoiis circulation of an embolus in- 
fected with pyogenic organisms may be followed by widely diff er- 
iiig pathological changes in the parenchyma of the lung. To deter- 
mine the exact conditions present within the pulmonary and 
hronchial circulations following the introduction of such emboli a 
method for the radiographic demonstration of the two circulations 
was developed. 

Anatomically the I~ronchiaI arterid system usually arises a s  one 
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or more branches from the first portion of the descending aorta 
anteriorly. Occasionally branches may arise from the first o r  
second intercostal, the internal mammary, or the right subclavian 
arteries. They enter the lung at the hiluni and course along the 
bronchi and their branches up to  the diictus nZveoZark2 

Cn- 
der chloroform or ether anaesthesia the chest is opened avasc~ilarly 
by splitting the sternum exactly in the midline. Just before entering 

The bronchial artery is best injected with the lung i i t  sitir. 

F I G .  1. 
Roentgenogram of :I norm:il lung nfter injection of the bronchial arterial sys- 

tem with Hill's bisiiiutli mass. 

2 Xiller, Win. Snow, Am. Rev. Tbc., 1925, v, 87. 
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the pleural cavity the animal is killed with the anaesthetic to prevent 
injury to the inflated lung. 

The innominate and left subclavian arteries are ligated as they 
leave the aortic arch. The first intercostal arteries should be 
clamped laterally to avoid occlusioa of the bronchial artery which 
may arise from one of theni. The thoracic aorta is tightly clamped 
distal to the fifth intercostal arteries so as  to limit the injection to 
the thorax. 

The pericardium is opened longiti~dinally and a large cannula in- 
serted into the aorta through an incision in the left ventricle, all air 
is excluded from the system by filling the cannula and the attached 
tulx with warm water before insertion into the ventricle. A heal-!- 
ligature passed around the base of both the aorta and pulmonary 
:utery holds the cannula firmly ivitli less danger of rupture of the 
aorta by cutting through of the ligature. 

The most satisfactory injection mass is that of Hill3 using 
a siiFpension of 20% bismuth oxyclilloride in an 11% solution of 
gum acacia. The bismuth mixture, preferahly warni, must be re- 
peatedly shaken to prevent settling. In our experiments Berlin blue 
has been added to distinguish the I~ronchial from the subsequent 
pulmonary arterial in jectioii. ‘The injection is begun by bringing 
the pressure immediately to al,out 160 mm. of mercury, which is 
the normal arterial pressure in the dog. To aid in complete filling 
of the bronchial vessels the lung is very gently manipulated during 
the injection, taking care to prevent injury to the pleura. Fifteen 
to tiventy minutes are required to secure complete injection. The 
luligs and heart are removed 1 ) ~ -  se\-ering the vessels of the neck. 
the trachea, oesophagus and thoracic aorta. The intercostal vessels 
1 1 1 a ~  he ligated and cut, hut less trxuiiia to the lung is produced when 
the intercostal vessels are carefully avulsed a centimeter or so distant 
from the aorta by passing the hatitl aliong the aorta dorsally. The 
vessels remain plugged with hisniutli and no leakage occurs with 
careful handling. 

- l i t e r  the lung is removed the intercostal arteries and the thoracic 
aortx are ligated, i f  the bronchial artery arises from the intercostal 
artery it may be torn in removing the lung and must be ligated. 

-4 tube and cannula are tied into the trachea and the lung inflated 
so as to distend all atelectatic areas, care being taken never to inflate 
beyond a pressure of 40 mni. of mercury when the air sacs are rup- 
tured. The lung is then deflated to an  intrabronchial pressure of 10 

:; Hill, E. C., J o h m  H o p k h s  ZJni,v. BUM., 1929, xliv, 2448. 
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nitn. of mercury which is the optimum respiratory distention of the 
canine lung. Inflation of the lung and maintenance of normal 
pressure relations are points of greatest importance in any ohserva- 
t i m s  on the lung. 

Stereoscopic roentgenograms of the injected lung are made at this 
time. These enable one to study accurately the size and distriliution 
o f  the bronchial artery. 

After roentgenograms of the bronchial artery have been taken the 
pulmonary artery may be injected in the excised lung by inserting 
a cannula through the right ventricle into the pulmonary artery. 
Hill’s mass is again injected this time at a pressure of 20-40 mni. of 
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FIG. 2. 
Roentgenogram showing n genernlizecl dilatation of the bronchial arterial sys- 

teiii in distemper pneumonin which invol~es the entire lung. 



F’lc; .  3. 
Hociitgenogr:mi cleniolistra ting enl:irgviii(~ii t of the bronchial arteries to the lobes 

which vontnin einbnli. The left  upper 1 0 1 ~ .  slio~vs : i n  :ihscess cavity while the right 
lower lobe contains 3 sterile embnlus. 

mercury, the lung being maintained in a state of inflation by 
intrahronchial pressure of 10 mnl. of mercury. Stereoscopic roent- 
genogranis are made showing the relationship between the two 
a r t er i a1 systems. 

Injections are preferably made immediately after sacrificing the 
animal hut may be successfully carried out from one day to several 
weeks after death i f  the animal is kept on ice. In such a case the 
chest should be repeatedly filled with warm water during the 
i 11 j ec t ion. 




