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due to the presence of lactic acid, which has been shown to increase 
to a value 3 times the basal level after the injection of pitressin. 

From the above findings it seems justifiable to conclude that the 
high percentage of oxy-hemoglobin in venous blood after the in- 
jection of pitressin cannot be attributed to any interference with 
the power of the blood to yield its oxygen at a given tension. 
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Effect of Pitressin and Pitocin on Oxygen Consumption of Excised 
T' issue. 

MORRIS H. PINCUS. (Introduced by E. M. K. Geiling.) 

From the Department of P h a r w o l o g y  and Experimental Therapeutics, 
The Johns Hopkiiis University. 

A direct action of pituitrin and pitressin on the tissue cells so as 
to render them incapable of taking up oxygen was one of the pos- 
sible explanations suggested by Geiling and DeLawder for the sig- 
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nificant metabolic changes produced in man and animals by these 
2 j  To test the validity of this suggestion the present work 

was carried out. 
Ahlgren* using Thunberg's niethylene blue method found that 

minute concentrations o f  various posterior pituitary preparations 
increased tissue re.;piraticm. I I im\\-idi, Finkelstein and I-Iumphreys,' 
n-orking \\-it11 ttic II*arI)ii~-g apl)aratus, shoived on the other hand 
that the oxygen con~~umption o f  excised tissues of white rats is 
tlefinitely decre;twI antler the influence of pituitrin and pitressin. 
FTon-ever. thc (loses ii>c(i 11: them were entirely disproportionate to 
the ;Ltiioiiiit.; geiiera~I!- eiiil)~( IyuI in the intact animal. L4ccordingly, 
Liniilar experinleiits have 1 ~ecn  carried out with dosages covering a 
r:mge to iiicliitlc large anti siiiall concentrations of post-pituitary 
preparations ( ~)iti-essiii. Iiitociii and inactivated pitressin). Even 
the sniallest tlosc used in this ivork is relatively large when compared 
to the effectii-c aiiiount iiw:i iii the intact dog or in man. 

Il'hite rat- \\ eigliing approximately 250-300 gm. 
\\-ere u e d .  Tiver. heart antI cIi;il)hragm tissues were excised directly 
after the aiiim:tl had 1;een Iiillctl 19- decapitation and their oxygen 
con.;uniption in the ~)i-cwnct '  o i  varying quantities of the post- 
pituitary prepai-ations 11-a~ iiiiiiiediately determined in Warburg 
vessels \\-it11 IIhrcrott iiiaiionietci-s at 37.5' C.G 

Fresh TCi 11 ge r -1 111 fie r - XI 11 c IS e ;in rl sa 1 i ne -11 LI ff er -gl LICO s e solutions, 
as recotnnientletl 1)y Kiclianls~ m,7  were used as nutrient media. A 
thin slice of tissue not 111m-c than 0 . j  niiii. in thickness was placed 
in the IYar1)iirg i-essel n-ith ;i cc. of the medium-Ringer-buffer- 
gluccse solution for liver tissue and saline-l)uffer-$ltIcose solution for 
diapliragni and heart ( \-entrick) tissue. Normal potassium hydrox- 
ide (0.2 cc.) n-as i i w i  to a l w d ~  the carbon dioxide formed. The 
post-lituitar-y estractc,  i n  var)-ing quantities, were added directly 
to the nietlia in the ~-es+eI>.  Oy-geii consumption was measured 
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during a period of 2 hours, after which the tissues were dried and 
weighed. 

Pitressin (20 pressor units per cc.) was freed of chloretone be- 
fore using. ,\ small quantity of a highly purified preparation of 
pitocin containing 30 oxytocic units per cc. was kindly supplied by 
Dr. duvigneaud. The pitressin was inactivated by heating with 
alkali and it was then neutralized with HC1, the NaCl formed being 
removed by dialysis. An assay showed that 95% of the pressor 
activity was destroyed. 

Results. The accompanying tables show that with a sufficiently 
small quantity of pitressin the oxygen consumption of excised liver 
and diaphragmatic tissues is increased, whereas with progressively 
larger amounts of the drug this effect becomes less pronounced, until 
finally a sufficiently large dose causes a definite decrease in oxygen 
consumption. This latter fact is in agreement with the results of 
Hirnwich and associates. The results obtained on heart tissue are 
in the main similar, though less conclusive, except that they show a 
definite depression of metabolism in the case of the largest amount 
used. From the data it appears that the various tissues of the body 
have different threshold levels of activity. Thus the amount of 
pitressin which suppressed the oxygen consumption of muscle 
(diaphragm and heart) produced an increase with liver (parenchy- 
matous tissue). With the inactivated pitressin there was a gradual 
decrease in oxygen consumption as the dosage was increased. 

The results with pitocin are inconclusive; but there is a similarity 
in the results as compared with the inactivated pitressin in the same 
dosage range. 

TABLE I. 
O2 Consumption of Excised Tissues in cu. mm. per mg. per minute. 

Pitressin (A) Inactivated Pitressin (B) 
Dose Liver Diaphragm Heart Liver Diaphragm Heart 

(Ventricle) (Ventricle) 

NOft-mal 
4/50 cc. 

Normal 
3/5Q cc. 

Normal 
2/50 cc. 

Normal 
1/50 cc. 

Normal 
1/100 cc. 

0.0140 
0.0082 

0.0137 
0.0134 
0.0098 0.0144 0.0119 0.0102 0.0129 0.0177 
0.0138 0.0106 0.0091 0.0065 0.0053 0.0065 

0.0095 0.0102 0.0167 0.0102 0.0129 0.0177 
0.0127 0.0085 0.0165 0.007.5 0.0062 0.0093 

0.0085 0.078 
0.0106 0.0084 

0.0129 0.0177 
0.0095 0.0138 



1174 PROCEEDINGS 

TABLE 11. 
0 2  Consumption of Excised Tissues in cu. mm. per mg. per minute. 

Pi tocin. 
Doses Liver Diaphragm Heart 

(Ventricle) 
Normal 0.0079 0.0071 0.0089 

0.0058 2/50 cc. 0.0063 0.0057 
0.0058 0.0071 1/50 cc. 0.0057 

-__-- __ - - __ ._ ___._-___- 

1/100 cc. 0.0061 0.0072 0.0070 
.- ______ . - _ _  -~ - 

One hesitates to place any definite interpretation on the effects 
produced on isolated tissues 1)y the larger doses of pitressin, es- 
pecially since the inactivated material similarly reduces the oxygen 
consumption. Of course, alkali treatment may do more than merely 
render inactive the small aniount of hormone present in the pitres- 
sin fraction, which is a mixture of organic substances. There may 
be formed new products which depress the metabolism of the tissues. 
Furthermore the tissues of the rat may be much less reactive to 
posterior pituitary preparations than are those of human beings or 
dogs. Hence it may lie that excised human or dog tissues under 
similar conditions would shon- depression of respiration with very 
much smaller dosages. On the other hand, the data presented show 
clearly that there is an increase in oxygen consumption of excised 
tissues with the smaller concentrations of pitressin. It would thus 
seem that the initial lowering of metaholism produced by relatively 
small doses of the drug when injected into the intact animal does not 
find an explanation in the experiments here reported. 


