
tains up to 80% of the total blood histamine, and this has been con- 
firmed by one of us.' It may he that during anaphylactic shock, 
such histamine is liberated into the plasma where it is free to exert 
its effect, and from which it is rapidly removed by various tissues, 
such as occurs in the rat (Rose and 13rowne') or that the rapid dis- 
zppearance is coincident with the sudden withdrawal of white blood 
cells from the circulatioii during anaphylactic shock in the rabbit. It 
should be noted that there is no correlation between the severity of 
the symptonis and degree of change in tlie histamine content of the 
blood as observed in these preliniinary experiments. The relationship 
of the cortin to anaphylaxis will be discussed elsewhere. 

During acute anaphylactic shock in the rabbit, a 
marked decrease in total blood histamine occurs. No increase of 
plasma histamine is ohserved. 

Sul.nmury. 

10952 

Effect of Cyanide on Cerebral Metabolism." 

Loevenhart' suggested the use o f  sniall doses of cyanide intra- 
venously in the treatnient of schizophrenia. Since inany methods 
tiow eniployetl for treating scliin q)hreiiia ( nietrazol,2 insulin,' and 
nitrogen4) depress cerebral nieta1)olisni tlie present study was made 
to determine the effect of sniall conceiitrations of cyanide on cerebral 
metabolism in vizw. In addition a coniparison was made between the 
effects of intravenous cyanide on cerebral and niuscular nietabolisni. 

Dogs were anesthetized with pentobarbital and the 
superior longitudinal sinus, fenioral vein and artery were exposed. 
Blood was drawn before arid for various periods after the intra- 

k f c f h o d .  
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venous injection of potassium cyanide. The blood samples were then 
analyzed for oxygen.' The difference in oxygen contents of the 
femoral artery and superior longitudinal sinus represent the cerebral 
oxygen consumption, chiefly of the cerebral cortex ; the differences 
between femoral artery and vein and the oxygen uptake of muscle. 

Thirty-seven observations were made on 11 dogs and 
typical results are presented. Table I reveals the effects on cerebral 
metabolisin of a large dose of potassium cyanide injected into the 
common carotid artery. A severe and prolonged depression of 
oxygen uptake is observed and is still greatly reduced 1% hours 
after the injection. In Table I1 are seen the effects of a small injec- 
tion followed by a larger dose of potassium cyanide, both injected 
into the femoral vein. The larger amount produced a more profound 
depression of oxygen utilization. A dose of cyanide which inhibits 

Results. 

TABLE I. 
Effect of Potassium Cyanide on Cerebral Respiration. 

Vol. YO of Oxygen 

Arterial Venous Differences Time and Amount Remarks 
-7 

15.93 7.02 8.91 3 min before KCN KCN injected into 

16.92 16.34 3 8  2 min after 20 mg KCN 
16.3'7 15.67 .TO 18 rnin after injection 
15.67 10.96 4.71 1 hr 32 min after injection 

carotid artery 

TABLIE 11. 
Effect of Potassium Cyanide on Oxygen Uptake of Brain. 

Vol. 70 of Oxygen 

A4rterial Venous Diff erences Time and Amount, Remarks 
c \ 

14.38 9.12 5.26 Before KCN KCN injected into 

12.09 9.85 2.24 7 min a.fter 5 mg KCN 
14.86 8.11 6.75 1 hr after KCN 
15.89 14.56 1.33 10 min after 15 mg KCK 

femoral vein 

TABLE 111. 
Effect of Potassium Cyanide on Brain a d  Muscle. 

Vol. 70 of Oxygen 
r > 
Arterial Venous Differences Time and Amount Remarks 

15.20 B 9.69 €3 5.51 7 min before KCX KCN injected into 

16.83 B 14.33 B 2.50 After 5 mg KCN 

15.72 B 11.68 B 4.04 7 min after injection KCN 

M 5.95 M 9.25 femoral vein 

M 6.15 M 9.68 

M 4.94 M 10.68 

5 V s n  Slyke, D. D., and Neill, J. M., J. B i d  Cliem., 1924, 61, 523. 
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markedly brain metabolism is without apparent effect on muscle 
(Table 111). 

From the results it may be seen that cyanide in various concentra- 
tions inhibits cerebral metabolism in vivo. If a suitable concentration 
is administered a depression equal to or greater than that resulting 
from either metrazol or insulin or nitrogen may be obtained. The 
underlying mechanism with each agent, however, is different. With 
metrazol the cause of the cerebral metabolism may be attributed to 
an arrest of respiratory movements due to severe convulsions. Blood, 
therefore, passes through the lungs in an unoxygenated form and the 
brain is deprived of its oxygen supply. In the case of insulin hypo- 
glycemia the diminished concentration of sugar, the chief substrate 
of the brain, is the underlying factor for the depression of cerebral 
metabolism. In the nitrogen therapy the decreased cerebral oxygen 
uptake is due to the replacement of oxygen by nitrogen in the inspired 
air. With cyanide. on the other hand, a direct poisoning of the en- 
zyme oxidase prevents the combination of the substrate with oxygen. 
Thus, we see that all treatments thus far used for schizophrenia 
diminish in one manner or another cerebral oxidations. 

Since a large concentration of cyanide causes a marked inhibition 
of cerebral respiration in vivo, it may be concluded that a cyanide- 
sensitive system may account for the greatest part of cerebral res- 
piration. 

It is surprising to note that concentrations of cyanide which in- 
hibit cerebral respiration nevertheless exert no significant decrease 
on the oxygen consumption of muscle. Several explanations may 
be ventured. It is possible that qualitatively a smaller reserve of the 
cyanide-sensitive oxidase enzyme is available in the brain. Thus for 
the same concentration of cyanide a greater proportion remains in 
active form in muscle. It is not likely that the cyanide fails to pene- 
trate niuscle nor that changes of blood flow different in muscle and 
brain can explain the differential effect on these two tissues. 

The effects of intravenous and in- 
tracarotid cyanide in jection on cerebral and muscle metabolism were 
studied; 37 observations were made on 11 dogs. A significant 
decrease in the cerebral oxygen consumption was observed, a de- 
crease which varied directly with the concentration of cyanide used. 
The concentration of cyanide which depressed metabolism of brain 
failed to exert an effect on the arterial-venous difference of muscle 
blood. The significance of these findings is discussed. 

S’awwuary and Conclztsions. 


