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the possibility of their reacting to these sub- 
stances may constitute a serims probleni. 

Certain other problems are  intimately re- 
lated to this question. I t  is known. for 
example. that a number oi cases of dermatitis 
from paraphenylei?ediaiiiiIie and related coin- 
pounds used in hair and fur dyes. photo 
developers:. leather dj-e.;. nj*lon 5tockings. etc. 
occasionally show illare-ups which cannot he 
explained on the basis oi a 1:ew exposure to 
the  causative a;gent. Our result.;, suggest 
the possibilitj. that the ingestion of certified 
azo-clj-es. which have been >hewn to produce 
r tx t ions  i n  patients hj-per2c.iiFitive to para- 
~)ht.ii~-l~nedianiiiie. ma!. be re>pon>ible for 
these recurrences. Furthermore, it may be 
po-:ibIc. that certain eczematous eruptions 
i iow 3 ttributed to variouy ioids t h e n ~ l v e s  
are actun1lJ- due to the a z o - d ~ - e ~  contained 
in these foods. -1 5tudy of the iniluence oi 
continuous exposure to these d!*es 011 the 
cawat ion and persistence oi non-eczematous 
ai;d possilily non-cutaneous allergies a s .  for 
example, asthma due to paraphenylene- 
diaiiiine and related compounds, woLild prove 
of great interest. 

In evaluating the results shown in  Table 
I1 it seems a t  first glance inexplicable that 
not all aminated azo-dyes wed in iod;. 
cosmetics and drugs produce irritations. U-hile 
certain oi the food c1j.e~ listed in Table I1 

are seemingly harmless, even for patients 
highly sensitive to paraphenylenediamine, 
other dyes of closely related constitution 
elicit strong skin reactions in a high percentage 
of cases. The  data gathered to date in 
various studies indicate that the presence 
or absence of a response to a given azo-dye 
in a case of cross-sensitization to compounds 
of quinone structure depends essentially upon 
the chemical structure of the dj-es. Indeed, 
the capacity of an  azo-dye to produce skin re- 
actions in patients sensitive to paraphenylene- 
c1iamii:e Seeins to be dependent in most cases 
upqn the ease of its transformation into com- 
pounds of quinone structure and upon the 
ability of the quinone compound thus formed 
to couple with certain body constituents. We 
believe that only those azo-dyes capable of 
undergoing these chanses have sensitizing 
power and elicit reactions in an appreciable 
number of cases." 

C'oncZusions. Skin tests with certain certi- 
fied food dyes in patients sensitive to para- 
phenylenedianiine suggest t hat eczematous 
hj-persensit ivity to paraphenylenediamine may 
not only cross over to azo-dyes used for the 
dyeing of leather and fabrics. or in ointments, 
but also t o  certain azo-dyes certified by the 
Food. Drug and Cosmetic . k t  of 1938 for 
use in foods, drugs and cosmetics. The im- 
plications of these findings are discussed. 
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Effect of Pneunionectoniy and of Lung Extract on Experimental Renal 
Hypertension." 

Katz and Steinitz' have demonstrated in 
dogs that pulmonary arterial pressure is not 
altered in experimental rei-ial hypertension. 
This may be explained by the inability of 

the pulmonary arterioIes to respond ade- 
quately to the renal pressor mechanism, 
inasmuch as Brenner' found that the walls 
of these vessels average 5.7% of the externaI 

1 Katz .  I,. JI., :ind Stcinitz, 4'. S.: Ant. J .  

2 Eriwii(v, (I., A i ~ l r .  l ~ t t .  Vec7., 1935, 56, 211, 
P ~ / ~ / S i O ~ . ,  1040, 138, 433. 

4.57, 724, 9 i 6 ,  1189. 



ROLE OF LUNG IN HYPERTENSION 49 5 

diameter, compared with 36% for the systemic 
arterioles. Certain experimental data, how- 
ever, demonstrate that the pulmonary arter- 
ioles do respond to pressor agents. Friedberg 
ct a[.:: showed that the intravenous injection 
of angiotonin produced a rise in pressure 
in the pulmonary artery of the dog occurring 
almost simultaneously with the systemic rise. 
K i t h  renin, the pulmonary pressure rise lagged 
behind the systemic. Binet and Bergeton4 
observed a vasoconstrictor acticn of renin on 
the vessels of the isolated dog lung, and 
found that renin is inactivated by passage 
through a heart-lung preparation. Braun- 
Jlener?dez et al.,s however, observed no ap- 
preciable diminution in renin activity after 
2 hours of perfusion through a heart-lung 
preparation. These findings suggest either 
that renin and angiotonin are not involved 
in hypertension of renal origin, or that in 
chronic renal hypertension the pressor mech- 
anism may operate differently in the pul- 
monary as compared with the systemic 
circulation. 

Design of experiments. The pulmonary 
normotension in experimental renal hyper- 
tension may be due to the elaboration by the 
lung of an antihypertensive substance or to 
the lung's inactivation of a pressor agent 
produced by the kidney. This may occur to 
an extent sufficient to prevent the develop- 
ment of pulmonary hypertension, yet not to 
inhibit the production of an elevated pressure 
in the systemic circuit. 

To test for an  antihypertensive agent in 
lung tissue. 2 dogs were injected with lung 
extract for 2 months, then were subjected to 
a unilateral renal artery constriction and a 
contralateral nephrectomy. Injections were 
continued throughout the operation period 
and for 2 months following. Good evidence 
exists that prophylaxis can be obtained by a 
similar injection procedure with certain renal 

3 Fricdlwyg, L., E i t z ,  L. S., nnd Stciiiitz, F. S . ,  

4 Ciiict, IA., :ind 1h~g:ctoi i .  I)., C .  1;. Sot. r l c  B i d . ,  
J. Phco.),1ncol. nnr7 E J ~ .  Tli~rcip. ,  1943, T i ,  80. 

1942, 1 3 6 ,  134. 
*-, B ~ : l U l l - J I ~ ~ l l C l l t l ~ ~ ~  1 . t  ( I / . ,  I;clrctl n y p ~ r t l ~ / * s ; f ~ / l  

(trnnslntcd hy L. l ) c s t c r ) ,  c'. (". Tliom:rs, Spring- 
field, Ill., l!M. 1). 2Oi .  

extractsG The technique used in conslricting 
the renal arteries has been found to result in 
the development of hypertension in a high 
percentage of control dogs. 

To  investigate the effect of a reduction in 
lung substance, pneumonectomy was per- 
formed on 4 dogs with moderate renal hyper- 
tension. Two of these dogs were later sub- 
jected to contralateral lobectomy. It was 
felt that any possible pressor inactivating 
effect of the lungs might thereby be reduced 
to a degree sufficient to permit the hyperten- 
sive substance elaborated by the kidney to 
raise the systemic pressure to a still higher 
level. Two normotensive dogs were pneu- 
monectomized as controls. Unilateral renal 
artery constriction and contralateral nephrec- 
tomy were later done on these controls. 

Procedures. Arterial pressures were ob- 
tained on the animals by direct femoral 
puncture a t  least twice a week.' The  renal 
arteries were clamped according to our modi- 
fication of the Goldblatt techniques which 
produces hypertension in practically 100% 
of dogs. The pneumonectomies and lobec- 
tomies were performed according to the 
technique of Joannides." 

The lung extract was prepared from dog 
lungs removed immediately after death. The 
lungs were frozen and ground in a meat 
chopper. The tissue was then defatted over 
48 hours by 2 changes of cold acetone and 
for another 24 hours by cold ether. It was 
then dried under vacuum a t  room tempera- 
ture in a drying column and finely divided 
in a coffee grinder. Fresh extracts of this 
lung powder were made with a .5% S a H C 0 3  
in physiological salt solution. One cc of the 
final extract was equivalent to one gram of 
fresh tissue. Streptomycin and penicillin were 
added as preservative. The animals were in- 
jected intramuscularly 6 days a week with 
a dose of 1.5 cc per kg of body weight. 
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Rcsirlts. 1. The lung extract failed to pre- 
vent the development of hypertension in the 
2 injected dogs following constriction of the 
renal artery and contralateral nephrectomy 
( Fig. 1 ) . ,411 ten of the control dogs developed 
hypertension. 2 of them dying of malignant 
hypertension. 2. Pneumonec toniies performed 
on 2 of the 4 moderately hypertensive dogs 
did not alter in any way their pressure over 
a period of 4 months. 3. Pneumonectomy and 

contralateral lobectomy on the other 2 hyper- 
tensive dogs likewise did not alter their 
pressure over a period of 6 months (Fig. 2 ) .  
4. The normotensions of 2 dogs were not in- 
fluenced by pneumonectomy, nor did the 
absence of a lung alter the hypertension 
produced by subsequent renal artery clamping 
and contralateral nephrectomy. 

Discussion. The results demonstrate that 
the lung extract used had no prophylactic 
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antihypertensive effect. Illoreover, a prelim- 
inary experiment with the dog lung extract in 
rats likewise indicated no prophylaxis against 
experimental renal hypertension.1° However, 
antihypertensive substances not obtained by 
this method of extraction may be present in 
lung. 

reduction in the amount of functioning 
lung tissue was shown to be without effect 
on the systemic blood pressure of moderately 
hypertensive animals. KO regeneration of 
lung tissue was found in these dogs on sacri- 
fice, and it seems likely that sufficient tissue 
was removed to demonstrate some effect if 
the lung plays an  active antipressor role in 
experimental renal hypertension. 

Sumnzury. 1 .  Daily intramuscular injections 
of lung extract for two months preceding and 
following clamping of the renal artery and 
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contralateral nephrectomy failed to prevent 
the development of hypertension in two dogs. 
2. Pneumonectomy performed on 2 renal 
hypertensive dogs and pneumonectomy plus 
contralateral lobectomy on 2 other hyper- 
tensive animals did not alter their pressure 
levels. 3.  The pressures of 2 normotensive dogs 
were not influenced by pneumonectomy, nor 
were the hypertensions subsequently pro- 
duced by renal artery constriction and contra- 
lateral nephrectomy. 4. The results of these 
experiments suggest, but do not prove, that 
the lungs do not elaborate an  antihypertensive 
substance and do not inactivate the pressor 
agent of experimental renal hypertension. 
5. Further work is necessary to explain the 
pulmonary normotension of renal hypertensive 
dogs. 

We arc grateful  to Dr. 11. Joaiinides for  per- 
10 Kl:itcIi, B. Z., unlublisliril data. for~iiiiig the piieumoiicetoniics and lobcctomies. 

Relationship Between the pH of the Duodenal Content and Pancreatic 
Secretion.” 

I. J. PINCUS, J. E. THOMAS, D. HAUSMAN, AND P. 0. LACHMAN. 
From the Department  of Physiology of the Jefferson Xdical  College of Philndelphia. 

Bayliss and Starling1 demonstrated the 
mechanism whereby acid introduced into the 
intestine provoked a flow of pancreatic secre- 
tion. With increasing interest in the role of 
the endocrine glands in the regulation of 
bodily function it has been widely assumed 
that the secretin mechanism largely deter- 
mined the volume of pancreatic secretion.2 
Farrell and Ivy,:i who feel the secretin mech- 

+ The w-ork was supported in  p a r t  by a gr:iiit 
fro111 tlie Committee on Food Rcscarch of tlic 
Quarteriiinstw Food and Container Inst i tute  for 
the Armed E’orccs. The opinions a n d  coiiclusio~is 
coiit:iincd in this  report arc those of the autliors. 
They a w  not  to  be construed as ~ i c c c s s : i r i l ~  Icflcct- 
iiig tlic view or mtlorsc.inrnt of tlie W:i I’ 1)qxirt- 
Il lCll  t . 

1 B:iyliss, W. M., and Starling, E. II., Am. J .  
Plrysiol . ,  1902, 28, 32.5. 

anism is the most important, found that a 
denervated pancreas failed to secrete as  much 
as expected. R l ~ C l u r e , ~  on the basis of his 
determination of enzyme in the duodenal 
content, stated that “stimulation of the ex- 
ternal enzymic function of the pancreas is 
dependent on some factor or factors unrelated 
to acidity of intestinal contents.” Thomas 

2 Itorcc 11’s Text Book of Physiology, 15th Edi- 
tioii, 1946, 11. 1064, W. B. Saunders Co., Philadcl- 
1)lii:i ; Pli?ysiolog?y in Health and Dise(iw, C. S. 
Wiggcrs, 4th Edition, 1947, p. 809, Lea  and  
Feb:ger, I’liiladelphia. 

3 Fnrrell :inn Ivy,  A m .  J .  Pliylsio7., 1926, 58, 32.5. 
4 Jlc(‘lurc, C. JV., Functional ;1cticitics of the 

1’n 11 c r u t  s (1 11 (7 1, iz; Cr, 31 cd ic :i 1 Au t 1 1  0 rs I’ubli sl I i ng 
Co., 1937. 

5 Tlioni;is, J. E., and Cridcr, J .  O., A! ) t i .  J .  
P h , l J S i O l . ,  1$)40, 131, 349. 




