
'IIit )w cq)iriiig ivitliin 1 O Iiiiiiutcs following intravenous yaralde- 
h ~ d v  11 ad niassi y e  di fit1 SC' 1 IIN a1-!- hen i( m-hagc and dilat at ion o i 
t1w right lical-t. \ \ , -ht.11 deatli O C ~ I I ~ I - ~ . ~  6 to 34 hours niter anesthesia. 
actit c 1 )i i l i i ic )nary etlcma w a s  c\+ideiit. iininials rccovered f roni 
armthetic doses 10ol;etl ~ ) o ~ r l y .  ,Ifter one week autopsy revealed 
iiiult iplc piiliiioiiary heniorrhages. Histo-pathological changes in 
()thcr viscera \\-ere also 011scr\-etl. further investigation of these 
is i i i  progrcss. 

( Micr ol)stm-atioiis duriiig this ..;tu(Iy \vc"rc directed ton-ard rcspira- 
tc )I->- aiitl circulatory reactions. 

111 ;tccoi-d n-ith clinical reports the respiratory rate was iiicreased. 
hiiiediate1~- after intrawiious injectioii o f  paraldeliydc there was 
oftcw an q m a  for several SCCOIIC~S. This was ~ol lo~ved  1))- rapid, 
sliaIlow respiratic 111s : the rate increasing froiii 16-20 to as iiiucli as: 
120 per minute. C'oughiiig was ohserwd f recluently atid cyauosis 
was noted which hecame progressively niore intense. 

With doses producing anesthesia tliere was a prompt decrease in 
arterial blood pressure and an accelerated pulse rate. Even ill aninials 
ivhich survived I2 to 24 hours, there was an iiiiinediate fall in tlic 
arterial l ho t l  prc'ssiirc of iiiore than .;OC/r,. 

'The intravenous adniinistration of paraldeliycle as 
recominentled for clinical riiiesthesia is not without danger. In  es -  
pcrimental aniiiials there is a narrolv iiiargin of safetv ( lliiiiiiiuni 

.-\nesthetic Dose-h riliiinuiii Lcthal 1)ose). Massive diffuse pul- 
inoiiary lieniorrhagcs and tlilatatioii o f  the right lieart occur wlieii 
miiiials are killed with iiiiniiiiiiiii lethal closes. Puliuonary lienior- 
rliagcs are present in aniiiials having rccovered ironi aiiesthetic closes. 

C'otzclusioii. 
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-Metabolism in Perfused Dog's Head During Sodium Pento- 
barbital Depression ann Metrazol" Stimulation. 

f'reviozis stirdies on the effects o f  central iierv~iis system depres- 
sants oil brain nietabolisni liave been largely coiifined t o  i$t vifro 
iiie;is~ir~iiieiit~ o f  the oxygen coiisutiiptioii o f  minced brain tissue or 



METABOLISM IS PEl<FUSED DOG’S HEAD 6 i  1 

slices ( Quastell). Determiiiatioiis of the arterio-venous oxygen 
and glucose differences of cerebral blood in intact clogs after sodium 
pentobarbital administration indicated that the uptake of both were 
significantly reduced during depression. When pentamethylenete- 
trazol (metrazol) was then administered to the depressed dogs the 
oxygen and glucose uptakes by the brain were increased or restored 
to normal.* These measurements were possibly complicated by 
changes in blood flow and thus did not actually indicate the metabo- 
lisiii. Perfused dog head experiments suggested a method for 
making true metabolism studies. 

The perfusions were made with a Dale-Scliuster double pump2 
One uiiit o f  the pump was used to perfuse isolated lungs for oxy- 
genating the blood. The head was perfused with the other unit by 
caniiulating the common carotid artery and external jugular on m e  
sick. starting- the punip and then caniiulating the vessels on the other 
sick. By using this technic, the blood flow to the head was not in- 
terrupted at any time. Venous blood sainples were obtained from 
the previously exposed superior sagittal sinus. Arterial samples 
were taken from a common carotid artery. Oxygen content of the 
samples was determined according to the method of Van Slylte and 
NeilL4 glucose by the method of Hagedorn and Jellsen.’ After 
control lilood samples had been taken, sodium pentobarbital was ad- 
iiiiiiisterecl. Five minutes later samples were again taken. Metrazol 
was then atlmiiiistered and the third set of samples were taken after 

TABLE I. 
Glucose and Oxygen Uptake by the Brain in Perfusion Experiments. 

Uptake in ec of oxygen and mg of glucose per minute. 

E .up. Control Pentobarbital Metrazol Yentobarbital 

3. Oxygen 
Glucose 

2 Oxygen 
Glucose 

3 Oxygen 
Glucosc 

4 Oxygcn 
Glucose 

5 oxygen 
Glucose 

34.7 
16 

15 
18 

17.3 
21 

24.7 
:I 9 

13.5 
9 

16.9 
9 

9.5 
11 

12.3 
ti 

18.4 ‘zz 

7.3 
tj 

19.3 14.8 
15 11 

13.2 L 

SO - 
3; 
30 

16 
7 

19.2 14.5 
16 2 

1 Quastel. J .  11.. Physiol. Eeu., 1939, 19, 135. 
2 Handley, C. A,, and S~\-ccnc~y, H. Morrow, Am. J .  Physiol., 1941, 1&3, 314. 
3 Brooknian, Bruce T., iind ~i\w?ney, 11. p for row, Ant. J .  ph?j.,.io~., 1941, 183, 226. 
4 Van Slyke and Neill, J .  Biol. Chem., 1924, 61, 523. 
3 Hagedorii and Jensen, R i d .  Chent. Z. ,  1923, 135, 4G. 



;I siiiiilar iiitcrval. 'l'lic ; m i o u i i t  5 o f  tlic drugs added to the perfusion 
l h d  ivcre o i  the ~ C I -  o f  10 I 11lolal. The blood tlow was cletw 
~ii i i icd at tlic time the saiiq)lcs U-CW c.ollc.ctct1 1)y i~ieasiiring thc return 
ih )iv in  a gradtiated cylinder. 

Table I, representing j per fusion cxperinients, shows that follow- 
ing sotliuiii ptmtolmrhital h t l i  the ghicose and oxygen uptake by the 
braiii ivas reduced. Following iiietrazol administration these figures 
were again iiicrcasccl to about the control levels. I t  will be noted 
that tlic uptake values after iiietrazoi were appreciably greater in 2 of 
the esl)c.ritiients ( 3  ;iiid 5 ) than the control values. The probable 
esplaiiat i (  )II is that the (logs ivere given sodium pciitolnrbital in 
preparing them for the perfusion aiid a1 though blood irorii iiniiar- 
cotizccl aiiinials i v a s  used for the perftision, enough ~iarcc )tic i n s  
present in tlie perfused head to produce some depression at  the be- 
ginning of the esperiiiictit. 111 sonie of tlie experiments, ;i second 
injection o f  the 1)arl)iturate was given after tlie iiietrazul. The uptake 
values were ;tgaiii reduced by this procedure. The results of these 
experinients indicate that barbiturate narcosis inhibits metabolism 
in the brain, while nietrazol has a tendency to reverse this effect. 

IIic coriical reflex served as ;L guide to the degrce o f  depression 
in the perftised head. It w;is present at tlie beginiiing t)i  tlie per- 
fusion, depressed or aliseiit after sodiuni peiitoharbital atlniinistra- 
tioii and restored by nietrazol. 

'Hie results of perf used liead eqeriiiients sliow that 
during sodium pentobarbital depression there is a measurable re- 
duction in both oxygen and glucose utilization. hletrtlzol atlniinis- 
tered during this depression returns the utilization of both to about 
the control levels or beyond. 

r. 

Sunttiary. 

13424 
A Chemotherapeutic Agent with Osteotropic Properties. 

hi a sc;ircli for clieiiiothc.rapcutic :igeiits iv i t l i  s1)ccitic ostcotropic 
Impcrtics. n sttrtly was niacle of the general iiiechaiiisin of drug fixa- 
tion it1 hone. It has been shown in previous studies' that the fol- 


