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In 4 experiments in this laboratory it was found that the cor- 
puscles constitute 47.3% of the blood volume. This agrees fairly 
well with the mean value of 45.21% found by Powers, Bowie and 
Howard on a series of twenty-five dogs.g 

Assuming that the corpuscles constitute 45.2% of the blood vol- 
ume, calculation from the above data gives a value of 3.34 for the 
ratio 

plasma lactate concentration 

corpuscle lactate concentration 

While the finding is chiefly of qualitative interest, owing to the 
statistical inadequacy of the data, it is clear that there is a marked 
inequality in the distribution of lactate between the corpuscles and 
plasma of the dog. 
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Dilatation of the Heart by Amytal. 

J. M. D. OLMSTED AND ERW OGDEN. 

From the Division of Physiology, University of California Yedicd School, 
Berkeley, California. 

Amytal, prepared as for surgical anesthesia, was added to the 
venous reservoir of an open-circuit heart-lung-preparation. The 
preparation was made under pure ether anesthesia, and in each case 
the experiment was postponed for at least 45 minutes for the effects 
of the ether to wear off. Most of the blood was defibrinated and the 
remainder rendered incoagulable by the addition of 25 mgm. heparin. 
The venous pressure and artificial resistance pressure were main- 
tained constant; heart volume changes were recorded by a float re- 
corder connected to a Jerusalem and Starling cardiometer. The 
useful (non-coronary) output of the heart was measured several 
times before and after each dose by collection in a graduated cylin- 
der for 10 second periods. At the conclusion of each experiment the 
quantity of blood in the reservoir, cannulae and apparatus was meas- 
ured and the heart and lungs were weighed and measured by dis- 
placement. The resulting estimate of quantity of tissue is probably 
accurate to within 10%. 

9Power8, J. H., Bowie, M. A., and Howard, I. M., Am. J .  Phyhl . ,  1930, xcii, 
665. 
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TABLE I. 

No change 

No change 

Dog 6 12 2 breaths +++ 250-210 
13 3 ” ++++ D;l,m. 130-119 

120-60 14 3 ’ j  ++++ 
15 Greater than + + + + + 250-60 

3 breaths 

Ep-1 Dose 

Inc. 
9 )  

? ?  ’’ 

Dog 1 1 

“2 
“3 

Dog 2 4 
“5 

Dog 3 6 

Dog 4 7 

8 

Dog 5 9 
10 

11 

18 mgm./kilo 

27 ’’ / ’’ 
45 ” / ” 
50 ’’ / ’’ 
50 *’ / ” 
58 ” / ’’ 
70 ’’ / ’’ 
70 ’* / ’’ 
20 ” / ” 
50 ” / ” 

Washed 

Diastolic Useful oufrput Rate Strob 
vol. after 1 cc. per mm. 1 1 volume 

dose 

Amytal 

+ 
++ +++ + ++ ++++ 

+++ 
Very slighl 

inc.rease + 

360 cc. 
No change 
360-300 
300-275 
280-264 
280-188 
264-66-0 
Heartblock 
547-360-180 

310-60 

S o  change ++’++ I Flow stgpped 

No change Inc. I 

Dim. 

No change 

(NO venou’s pulsation) 
(Venous pulsation) 
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FIG. 1. 

tically constant. Presumably dilatatioii is necessary to enable the 
heart to maintain its useful output. A greater close causes a greater 
dilatation which, however, is accompanied by a diminution in useful 
output, since the dilatatioii is apparently not sufficient to compensate 
for the effect of the drug. This diminution in output may be ob- 
served with a dose as sniall as 27 mgm. per kilo, which is about half 
that commonly used for anesthetic purposes. It should, however, 
be retiieniberecl that in a whole animal under anesthesia a rise in 
venous pressure is possilile and would provide further scope for 
compensation, so that there might lie no diminution of heart output. 
In one experiment after a small dose, we raised the venous pressure, 
and found that compensation was perfect. 

A dose of ether of 3 breaths produced the same effects in a more 
marked degree than the usual anesthetic dose of amytal, but with 
ether the effects rapidly passed off (i. e. ,  diastolic volume had re- 
turned to normal within 3 minutes). Ether in large closes some- 
times produced a marked diminution in heart rate. With amytal we 
were able to observe a change in rate only in the one case where we 
used so large a dose as to produce heart block and death. Eddy' 
found a diminution of heart rate in intact cats with all doses of 
amytal from 25 mgm. per kilo up. 

Accurate quantitative determinations of stroke volume have not 
yet been made, but in all cases save one, an increase of stroke volume 
was observed to accompany the diminished useful output. This 
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suggests that one action of the drug may be a relaxation of the coro- 
nary system, though i f  an increase in coronary flow takes place, we 
have no indication u-hether this is in response to some change in the 
myocardiuni or is itself the priiiiary effect of the drug. W e  have 
observed marked venous pulsation when the outflow is almost com- 
pletely stopped, but since increasing the venous pressure will com- 
pensate for consitlerable tliniiiiution in flow without producing 
venous pulsation, we do not Ixlicve that valvular incompetence plays 
any part in the diminution in ilo\v except with abnormally large 
(loses, in which case the flow is almost nil. 

In  a heart-lc?iigr-pt.eparation amytal increases dias- 
tolic volume and decreases useful outflow. 

C~ncZz~sio~z. 
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Changes in Temperature 'of the Lower Extremities Following the 
Induction of Spinal Anesthesia. * 

SEILLING BRILL AND LESTER B. LAWR.ENCE. (Introduced by C. D. Leake.) 

From the Department of Surgery aw d tho Pharmacological Laboratory of the 
University of California Medical School, #an Francisco. 

W e  were interested to determine n-hether or not spinal anesthesia 
woulcl cause vasodilatation antl increased 1)lood flow in the lower 
extremities with a resulting rise in temperature, and whether or not 
such effects of lhcking the synipathetic nerves would be of aid in 
selecting patients for surgery of the sympathetic nervous system.' 

Temperature readings were taken with the thermo-electric appara- 
tus designed by Bazett antl McGlone,2 which contains loop and 
needle therniocouples allowing accurate surface and tissue temper- 
ature measurements to be made on hunian subjects. Surface read- 
ings were taken from the plantar surfaces of the big and little toes 
of both feet and from the paIniar surfaces of the index, middle and 
ring finger of one hand. Tissue temperatures were noted by insert- 
ing the needle therniocouple from 1 to 2 cm. into the first and fourth 
metatarsal spaces of both feet. One or  more readings were taken 
before induction of spinal anesthesia and frequent observations were 
made for  40 or more minutes afterward. Procaine hydrochloride 

*Aided in part by a grant from the Purington Research Fund. 
1 This problem arose from certain suggestions of Prof. H. C. Naffzjger. 
ZBazett, H. C., and MeGlone, F., J .  Lab. and Clin. Yea., 1927, xii, 9, 913. 


