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pin thresholds following - intravenous doses
rnging from 0.6 to 2.0 mg. (P < 0.05). It
abo decreased ischemic pain. (2) Subhyp-
notic doses of propiomazine neither raised the
pin threshold nor disminished ischemic pain.
{Supported in part by a grant from Wyeth
Laboratories.]

Hypnotic Actiyity of Chloral Hydrate.
Fraxces Mackay, M.D., and Jack R. CoorEr,
\.D., Section of Anesthesiology and the De-
partment  of Pharmacology, Yale Unicersity
School of Medicine, New Haten, Connecticut.
When chloral hydrate is administered to man
or to experimental animals, it is metabolized
in the body to trichloroethanol, a potent hyp-
notic agent. On the basis of studies of the
blood levels of chloral hydrate and trichloro-
ethanol, Butler (J. Pharmacol. Exp. Ther. 95:
360, 1949) and Marshall and Owens (Johns
Hopkins Hosp. Bull. 95: 1, 1954) have sug-
gested that most, if not all, of the pharmaco-
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trichloroethanol was 88.3 .g/g. of bmain.J s
Comment: These data suggest that the hyp-S
nosis observed in the mice given chloral hy-m
drate intravenously must have been producedm
by the chloral hydrate itself rather than by-
trichloroethanol.  Thus chloral hydrate np-B
pears to be a potent hypnotic and may beZ
responsible for the initial neurological eﬂ'ects-'i
after its administration. The rapid enzymatic
reduction of chloral hydrate to trichloroethanol
can account for the fact that previous workers
have found a correlation between the blood3
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- level of trichloroethanol and the state Ofm

central nervous system depression during allo
but the very early stages of hypnosis nfter;j
the administration of chloral hydrte.
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Effects of Intrathecal Oxygen on Com‘cal%
Survival During Cardiac Arrest. \VALTERO
H. Massiox, M.D., Jossm M. Warrg, \ID 8
Department of Anesthesiology, Uni Yy ofm
OKlahoma Medical Center, Oklahoma City _/,o

bgical effect seen after the admini:
chloral hydrate is due to trichloroethanol. In
the present study we have tried to correlate
the degree of neurological depression with the
levels of chloral hydrate and trichloroethanol
in the brain. Method and Results: In the frst
series of experiments, chloral hydrate, 0.4
mg./g. body weight, was given intraperito-
veally to mice. The animals were sacrificed
at different time intervals after the injection
and the brains were analysed for chloral hy-
drate and trichloroethanol. During the first
5to 10 minutes after the injection of the
drug, the neurological state of the animals
appeared to be related to the concentration of
chloral hydrate rather than trichloroethanol.
Intravenous injections of chloral hydrate, 0.4
mg./g. body weight, in 3 mice produced a
loss of righting reflex in 7 to 32 seconds. The
average concentration of chloral hydrate in
the brain at this time was 283 ug./g. brain,
while the average concentration of trichloro-
chanol was only 3L.1 ug./g. brain. An-
other series of 4 mice was given 0.04 mg./¢.
body weight of trichloroethanol intravenously.
This dose is insufficient to produce any dis-
cemable neurological effect.  These mice were
scrificed 10 seconds after the end of the
imjection. Although these mice showed no
sign of sedation, the average concentration -of

Oklah The central nervous system is?
most vulnerable to acute oxygen depleuon S
Histologically, the gray matter of the brain is&
not uniformly affected by hypoxia. The wh-\
est and most severe lesions are usually fuund01
in the pyramidal cell layer of the cortex (Cour-%3

ville, C. B.: Cerebral Anoxia, Los Angeles, Sango
Lucas Press, 1953). Since these cells lie m\l
close proximity to the subarachnoid space, ang
attempt was made to satisfy part of their
oxygen requirement by simple diffusion fmm,\,
that space after the cerebrospinal fluid hndA
been drained and substituted with oxygen.

The rate of exchange between a gas pocl.et:9
and the surrounding tissues is governed byo
Fick’s first law of diffusion and depends ong
the solubility of the gas, the diffusion coeffi- @

cient, the area of the gas tissue interface, t}m13
thickness of the cortex, and the pressure—~
gradient of oxygen between the pocket nnd‘<
the tissues (Rahn, H.: Fed. Proc. 16: 685, C
1957). From standard values taken from the &
literature, it can be calculated that between S
5 and 24 ml. of oxygen per minute will be- %
come available to the cortex depending onZ
whether the highest or the lowest reported =
value for the diffusion coefficient is used.o
Method: The following experimental approach S
was chosen: oxygen was introduced through

a frontal burrhole in anesthetized dogs at a
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flow rate of 25 ml./minute and escaped freely measured with a Wright meter. Two hu§

from a needle in the cisterna magna. Radio-
logical controls showed that unilateral filling
of the subarachnoid space above one hem-
isphere could be accomplished if the burrhole
was placed Iaterally from the midline. The
heart was then fibrillated by electroshock
applied through the closed chest wall. Com-
parisons between fronto-occipital EEG trac-
ings from the right and the left hemisphere
served as a basis for the evaluation of the pro-
tective effect of the oxygen depot. Results:
In 12 dogs, electrical activity on the oxygen-
supplied hemisphere survived an average of
5 minutes 46 seconds longer than on the
control hemisphere. Two dogs were success-
fully defibrillated after seven minutes of cir-
culatory arrest and exhibited clinical signs of
unilateral brain damage with a focus on the
unprotected hemisphere. Thus, it appears
that introduction of gaseous- oxygen into the
subarachnoid space can prolong cortical sur-
vival time during circulatory arrest. [Sup-
ported by USPHS Grant B-2915 (Cl1).]

Infiltration of Epinephrine During Gen-
eral  Anesthesia with Halogenated - Hydro-
carbons. R. S. MatTtEO, M.D., R. L. KaTz,
M.D., and E. M. Parrer, M.D., Department
of Anesthesiology, Columbia University Col-
lege of Physicians and Surgeons, and the
Anesthesiology Service, The Presbyterian Hos-
pital, New York, New York. The belief that
epinephrine should not be given during tri-
chlorethylene anesthesia because severe ven-
tricular arrhythmias may result is based mainly
on experiments performed on dogs and cats
in which epinephrine was injected intra-
venously. In this study the incidence of
ventricular arrhythmias in man following sub-
cutaneous . epinephrine injection during tri-
chlorethylene anesthesia was determined.
Method: All patients received nitrous oxide
(50-70 per cent), oxygen, and trichlorethyl-
ene through a nonrebreathing circuit. Cali-
brated vaporizers were used to deliver known
concentrations of trichlorethylene, a maximum
of 1 per cent for induction and an average of
0.3 per cent for maintenance. The electro-
cardiogram was observed continuosuly and
direct tracings were made of any arrhythmias.
Tidal volume and minute ventilation were

. tractions lasting up to two minutes were seew

dred and eight patients were studied, mué
of them undergoing plastic surgery. Ong
hundred and eight served as a control grougy
One hundred received epinephrine 1:60,008:
subcutaneously in the head and neck area-g
dose of 6 cc. at 5-minute intervals to a totak:
dose of 30 cc. (500 pg). Results: In th'g
control series, 6 ventricular arthythmias of
curred (5.5 per cent). Bigeminy of 45 ana’)
50 seconds’ duration was noted on two oc(:|=
sions. Occasional premature ventricular mns

in 4 patients. These arthythmias followed
breath-holding, coughing on the endotrached
tube and inadequate ventilation. Corrcchn@
of the underlying anesthetic problem in eaclp)
case resulted in a retum to normal rhythm%r
No ventricular arrhythmias were seen in thé
100 patients receiving epinephrine except fqg
one patient in whom premature ventriculag:
contractions lasting one and one-half minuteg:
occurred two hours after the last injection oﬂ’
epinephrine. The arrhythmia occurred durs. ure,
ing hypoventilation and disappeared with im{3

proved ventilation. Comment: This stud\\
suggests that epinephrine in the doses stntetg;
above may be injected safely during nitroug
oxide, oxygen, and trichlorethylene anesthesih@
provided the percentage of trichlorethylene i
low (up to 0.8 per cent) and ventilation 1.8

adequate. A similar series with haloth:mg
and cyclopropane is now in progress. S

Effect of Halothane on the Heart. Joind 3
E. Mazuzax, Jr., M.D., Carvix Haxxa, PiD.2
and Joux Asapan, Jr, M.D., College
Medicine; University of Vermont, Burlingtong
Vermont.  Conflicting reports regarding the®
impact of halothane on the human heart dcteﬂ‘!J
or limits its use by many. Since our cliniab:
success with halothane, based on over 15,002
cases, is difficult to reconcile with much oE;
the published data, we examined a representa2
tive segment of our surgical populationS
Method: Our routine, relatively rigid systemo
of administration includes alphaprodine HCLZ
levallorphan tartrate-scopolamine premedm-—
tion followed by accurately -vaporized hnloo
thane-oxygen in concentrations of 2 per cent arh
less. Cardiac output, which is really total
tissue blood flow, was serially measured in



