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GrerFEnsTEIN ! and Johnstone * administered
Semyl (phencyclidine: 1-phenyl, 1-piperidyl
cyclohexane) to man for anesthesia. Adequate
analgesia and sedation were produced with
D i of respiration and
blood pressure. The duration of action and
emergence excitement were too great to rec-
ommend use of the drug. It will be shown
here that CI-581, a congener of phencyclidine,
is an effective anesthetic in man.

CI-581 is a white crystalline substance
which melts at 259° 3; it is the hydrochloride
of 2-(o-chlorophenyl) 2-methylamino cyclo-
hexanone (fig. 1). Water solubility at 25° is
99,5 per cent (w/v). The pH of 1 and 5 per
cent solutions is 4.45 and 4.30, respectively.®
Studies on mice, rats, pigeons, guinea pigs,
dogs and monkeys 3 showed variation of the
dose for surgical anesthesia from 7 mg./kg. in
the monkey to 128 mg./kg. in the mouse.
The signs of anesthesia were central nervous
depression progressing through catalepsy to
general anesthesiz. Only one monkey con-
vulsed at near-lethal levels, in distinct con-
trast to the frequent convulsions with phen-
cyclidine. Light and corneal reflexes usually
persisted when complete surgical anesthesia
was present. Pharyngeal reflexes were also
present. Organic toxicity could be demon-
strated in the animals tested.
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Methods

Animal Studies. Before administering CI-»
581 to man we observed the effect on theZ:
hypovolemic dog and the effect of epineph-3
rine in anesthetized animals. A femoral ar-g
tery of each of 10 dogs was cannulated underg
local anesthesia. A short length of polyethyl-3
ene tubing containing heparinized saline con-2
nected the arterial cannula to a mercury ma-3
nometer for observation of blood pressure.n
ECG leads were attached. Epinephrine wasg
injected intravenously over a 50-second peg
riod starting with 0.01 mg./kg. and increasy
ing the dose until ventricular arthythmias aps
peared, thus obtaining a challenge dose eil'c»:cl’._‘t.:T
CI-581, 9 mg./kg., was then given intravel
nously in a 1 per cent solution over a periodg’
of 15 seconds. The eyes of the animal wered)
closed or fixed and there was no response td};
painful stimulus within approximatel 15 secd
onds. Two minutes later the challenge dosd3
of epinephrine was injected over a 50—seeon3§
period. No further manipulation was don3
until the dog moved spontaneously and re-cgn
sponded to painful stimuli. Blood was then
withdrawn from the femoral artery until oneg
thirtieth of the body weight had been removed:
or until the systolic pressure had dropped t@
35 mm. of mercury. Five to ten minutes wer§S
required. A ten-minute period was alloweds
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for stabilization. CI-581 and epinephrine
were then injected using the same doses as
previously.

Volunteer Subjects. Eight healthy persons
ranging from 21 to 30 years of age volun-
teered (in accordance with FDA regulations)
to be anesthetized with CI-581. They were
given 0.4 mg. atropine intravenously. Control
values were obtained for: (a) arterial blood
constituents; glucose,® urea,” Peo,, PH, lactic
acid dehydrogenase,® serum glutamic oxalo-
transaminase,” serum glutamic pyruvic trans-
aminase,? leucine amino peptidase,’® isocitric
dehydrogenase 1t and aldolase.?*

Respiratory rate and volume were mea-
sured; the subjects then inhaled 5 per cent
CO, in air (nonrebreathing system) for 3
minutes and the respiratory rate and volume
were measured during the 3rd minute.

_Control circulatory values obtained in-
cluded systemic and venous blood pressure,
pulse rate, and cardiac output. For the latter,
a short length of polyethylene 160 tubing was
introduced into the brachial artery by the
Seldinger technique.’* A polyethylene 60
tube was introduced into the antecubital vein
either percutaneously or via a 16 gauge thin-
walled needle, and advanced into the superior
vena cava. Cardiac output was determined by
means of indicator-dilution technique using
Cardiogreen dye.® Blood pressures were re-
corded with a P,y Statham transducer.

Electroencephalograms were recorded in 7
subjects with a 10 channel Grass model 6
electroencephalograph using one channel to
record ocular movements, 2 for heart rate and
respiration, and 7 channels for EEG. Testing
of deep tendon reflexes, corneal reflexes and
pupil response was accomplished perodically
during and after administration of CI-581 and
during recovery. The ability to calculate
“serial sevens” (subtraction of 7s, starting at
100) was evaluated; a standard scorable mem-
ory task was assigned, learning was assured
before anesthesia, and recall was tested during

recovery. Mental status and sensorium were .

evaluated periodically during recovery. These
neurological, psychological and sensorial fac-
tors were also tested during deliberately pro-
Jonged induction in one case. In four addi-

© Supplied by Hynson, Westcott and Dunning.

VIRTUE ET AL.

Aunesthesiology
Sept~Oct. 1967

tional cases (without cardiopulmonary and
blood studies) EEG recording was combined
. I g o]
with neur jon and sy
evaluation of mental status; auditory evoké
responses were tested in one individualt 1@_
one case the EEG was recorded on magneti@
tape for future computer analysis in ordeg’
to demonstrate by means of autocorrelation
analysis the subtle but specific EEG altemﬁon_%:r
induced by CI-581.1415 2
After completion of the control mmsureg
ments the subjects were given CI-581 intra®
venously, 2.2 mg./kg., in 15 seconds. Meax'
surements of respiratory rate, blood pressure§
and cardiac output were made at 5, 10, 28
and 30 minutes. Continuous EEG and EC(E
monitoring were performed. At 20 minute3
the subjects again breathed 5 per cent C
in air for 3 minutes and respiratory rate an
volume were determined during the thi
minute, Arterial blood samples were drawg
for Po, and Pco, at the end of the third miné
ute. At 30 minutes, blood samples were tnkeg
for glucose, urea, enzymes, Po, and Peog
Blood samples were withdrawn 2 days lat
for glucose, urea and enzyme values. The
first injection of CI-581 rendered the subject®
quiet and analgesic for 8 to 10 minutes,
which time motion of head or hands was &
sign that further administration was
Additional doses were 1.1 mg./kg. Each o§
these lasted about the same length of time ag
the first one. S
Surgical Patients. CI-581 was administered
(in accordance with FDA regulations) to 150
patients for surgical operations which dg
manded no muscular relaxation. The casey
were chosen for various reasons: some (ey&$
ENT) so the surgeon could have unhampered
access to the head; some because the patier
was prone and wanted to be asleep (rec!
culdoscopy); some because of difficult indugs
tion by usual methods (cystoscopy in pedf
atric patients with chubby arms); some b
cause of need for rapid analgesia without dé&
pression of circulation (cesarian section ftﬁ'
hemorrhage or prolapsed cord); and some A
situations where a relatively long-acting intr®®
venous induction agent could be used prior 1
ki Dr.
B e s e T T
ratory, University of Colorado Medical Center.
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methoxyflurane. The drug was given intra-
venously 121 times, and intramuscularly 29
times. Fifty-eight of the patients were under
15, and 63 were between 16 and 29 years of
age. Earlier reports have indicated that there
appeared to be fewer adverse effects in the
younger group.® Rate and minute volume of
respiration and response to 5 per cent CO, in
air were measured in 34 subjects before and
during anesthesia in the same manner as in
the healthy volunteer subjects. Arterial blood
samples were withdrawn from 20 patients to
determine effect on blood gases. The intra-
venous induction dose of CI-581 for surgical
patients was 2.2 mg./kg.; subsequent doses
were 1.1 mg./kg. Intramuscular doses were
either 8.8 or 11.0 mg./kg., and were not re-
peated. Urine was collected from three pa-
tients at 4, 8, 24, 48 and 72 hours after intra-
venous injection and analyzed for unchanged
CI-581 and for two unknown metabolites,’*
using carbon tetrachloride extraction and gas
chromatography with a Tinopal GS dye de-
rivative.}
Results

Animals. Administration of CI-581 to healthy
dogs (table 1) was followed by a 24 per cent
increase of blood pressure. The blood pres-
sure of the hypovolemic animal rose only 4
per cent. Epinephrine produced hypertension
in both groups but showed no sign of sensitiza-
tion of the heart by CI-581. The blood pres-

1 Mr. Tsun Chang of the Parke, Davis Labora-
tories kindly carried out these analyses.
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TaBLe 1. DBlood Pressures, 10 Dogs (Effects of
CI-381 Epinephrine, and of Hemorrhage)

Conditions mm. Hg
Controls, awake 111+ 33* A
Asleep with CI-581, 9 mg./kg. 137+ 56 B
After epinephrine, 0.01 W4k 95 C
mg./kg. in 50 seconds
Awake (avg. duration of H 117+ 76 D
sleep 9.1 =+ 0.6 min.)
After bleeding, 1/30 of body 51100 E
weight
Asleep with CI-581, 9 mg./kg. 33+ 98 F
After epinephrine, as above 165104 G
Duration of sleep 11.1 J

min. + 0.8

* Standard Error of the mean.

Not significant : E-F, H-J.

P <0.001: A-B, A-C, A-E, A-F, A-G, B-C,
F-G, C-D, D-E.

P <0.01: C-G.

sure reached a higher maximum after epineph-
rine in normovolemia than after hypovolemia
(204 versus 165) but the baseline in the first
situation was higher than in the second (137
versus 53). Actual elevation therefore was
greater under hypvolemic conditions. Dura-
tion of sleep as shown by withdrawal on pinch-
ing the toe webs or by spontaneous motion of
the head was essentially the same for each set
of conditions.

Volunteers. Table 2 indicates that CI-581
had little effect on minute volume of respiration
(7.81 versus 8.02 liters/minute) and little ef-
fect on response to 5 per cent COa (14.19 ver-
sus 13.86 liters/minute). Resting Pag, was

TaBLE 2. Ventilatory Data and Blood Gases of 8 Volunteers Receiving CI-581

Awake, Awake, Asleep with CI-581 Asleep with CI-581
Breathing air Breathing 5% CO: Breathing air Breathing 5% COs
Minute volume, liters | 7.81 &= .66* A 14194156 B 802+ 8¢ C | 138111 D
Respiratory rate 127 £ 1.26 150 =+ 1.87 159 =124 15.90 #- 1.44
_CO:, 1419 o, 13.86 _
VuResponse: o 81 = 1.82 302 = L73
Pao: 729 =114 77.7 £06.02 68.00 &= 3.06 765 522
Paco: 311 =091 E 352 =208 350 +=123 370 =125 F
pH 7.46 £0.019 G 7.43 £ 0.015 7.42 £ 0,012 740 £0.017 H
P <0001:A-B, C-D, E-F.
P <0.01: G-H.
.
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TasLE 3. Circulatory M te—7 Vol Receiving CI-581
Controls Asleep Asleep Asletp " Asleep o
Awake 5 Min. 10 Min. 20 Min. 30 Min. 2
Mean arterial 9% = 1A | 1207 = 36B | 1200 + 30 B| 117 42 B| 1113+ 34B ES
pressure mm. Hg 8
Hon e permin | 754+ 23 C| 1006 = 55 D 1051+ 84 D) 954 % 26 p| st.9x 47 EY
diac output §70% 71F| 1230 063G| 1056x 071 9.40% 045 031E 030 @
(liters /min.) 3
dinc index 150+ 032H| 640 0391 558+ 036K| 477= 0263 183+ 030 =+
(liters/min.) 3
Stroke volume (ml) | 119.1 = 83 7.0 = 104 1059 = 99 1000 = 3 1074 = 94 3
Stroke index (ml.) 613 = 3.5 623 & 5.1 550 = 63 521 & 4T 561 = 39
Peripheral arterial | 1647 +132 1468 2131 1,662 =47 1,900 143 1,728 %167 Z
Tesistance ©
(dynes-sec.-em."* 4
-mJ3) ©
Venous pressure 59 = 0S1L| 78 LI 743x 215 $43x 131 9574 3.05MQ
(mm. N
o,
P <0.001 A.B, C-D. F-G, H-L IJ. Average minutes before verbal response (3 doses), 50. K
P <005 C-E, H-K, L-M. Average minutes to ‘eatablish walking equilibrium, 307. 3
3
normal for this altitude (73 mm. of mer- EEG and inted sensorial dur-3

ing induction were similar in all cases. WithS
doses of 2.2 mg./kg. intravenously in 20 sec-
onds there was a regular shift from dominant$
volunteers. Blood pressure, cardiac output alpha frequencies to fast theta (5-7/sec.)g
and heart rate rose soon after injection of CI- within 20-95 seconds of injection, as demon-%
581 with little change in peripheral resistance. strated by the EEG and autocorrelation dis-3
All values approached control levels at theend ply (figs. 2, 3, and 4); there was no signiﬁ-f\,
of 30 minutes of anesthesia. cant change in voltage during this period. Ag

[

cury ) and fell to 68 mm. of mercury when

the subjects were asleep.
Table 3 gives the circulatory data from 7
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Fic. 2. Top, 10-second epoch of nonmal resting awake parieto-occipital EEG with
autocorrelogram below.
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EFOCH: 10 s=c

10-second alpha rh persist in the midst

Fic. 3. EEG samgle and autocorrelogram showing initial CI-581 effect. Small amounts of

this time there was mild delirium (slurred
spech, mild confusion and difficulty with serial
sevens) but no change in deep tendon reflexes.
This condition lasted from 30 to 60 seconds
after which rapid onset of unconsciousness
supervened.

During the 30 to 60 seconds of transition
from initial EEG and sensorial alteration to
unconsciousness, the EEG developed less-
rhythmic, slow theta activity in the 3-5 per
second range (fig. 5). The onset of uncon-
sciousness, always associated with this vari-
able EEG picture, could not be assigned to
a specific EEG pattern. Delirium became
more marked during this period; subjects
slightly confused maintained intact sensorium
although deepening drowsiness was evident.
It was difficult to detect the onset of un-
consciousness because the eyes often remained
open, the transition was rapid, EEG changes
were not marked, and common signs such

of irre
shows a slightly delayed 01581 effect due to deliberate attempt to achieve slow induction.

1 me &5 sz AFTER C1581

+
Eauslsee

gular theta activity, This typical example

/G/8Z/4Ppd-plonse

of CI-581 did not result in more greater EE§
slowing, although transitory burst-suppressiof
activity was induced in one case (fig. 6%
With recovery, EEGs showed a return og
slow “awake” alpha rhythms before alertne
or eye-opening developed. Specific EEG n@
normalities suggestive of pathological CN§
activation were never observed; drug- induce('g
EEG activity such as fast rhythms mducé&.
by barbiturates did not occur.

CI-581 was injected slowly in small dosg
in one case in an attempt to obtain more d&
tailed EEG and behavioral observations dug
ing induction. In this case EEG and assocf
ated sensorial changes were as reported f&
rapid “standard” induction. Careful quesbon:-
ing revealed no evidences or delusions sg
hallucinations.

Behavioral, sensorial and neurologic chang%
tended to parallel EEG changes. Rapid &8
jection of the drug resulted in rapid onset gf
(60 seconds), but small ret

unconsceic

as respiratory obstruction and loss of 1
tone were absent. Following development
of slow theta activity, further administration

peated doses prolonged the induction perio
interrogation of subjects indicated that they
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felt separated from their extremities, “numb
all over” and had strong urges to feel their
own hands, face, etc., to be sure of being
intact. Delirium and confusion were always
under some control; subjects realized they
were confused. Full EEG recovery occurred
within 15 minutes of arousal, but behavioral
recovery required 4 to 3 hours, accompanied
by intermittent but lessening  confusion,
parasthesias and vertigo.

Auditory evoked responses (fig. 7) were
obtained in one subject using a summing com-
puter.§ Within 20 seconds after CI-581 the
all-over response was reduced and there was
specific depression of wave forms after 200
msec. No evoked response was seen after
the onset of unconsciousness.

§ Nuclear Data, Enhancetron.
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Recovery time of this group averaged 307
minutes, varying from 224 to 372 minutes.
Recovery time was taken as the period be-o
fore return to walking equilibrium. 2

All values obtained for blood glucose, urea,g’
and for enzymes involved in protein and carbo-g-
hydrate metabolism were within the normalS;
limits observed in our laboratory, both at theg
end of the anesthetic period and 2 days later.’%-

Surgical Patients. Duration of analgesicS
effect of the induction dose of CI581 (2.2
mg./kg.) averaged 6.7 minutes. This was
significantly lengthened by premedication with%
meperidine (8.7 minutes), secobarbital (9.38
min.) or morphine (10.0 min.). Because :%’F
few of the early patients who received no;
premedication  salivated moderately, eithe
atropine or scopolamine 0.4 mg./70 kg., wasd
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Fic. 4. Typical thythmic theta slowing 25

seconds after injection, Small degrees of alpha
activity persist.
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Fic. 5.

given intramuscularly when the patient was
called to the operating room in most of the
cases.

Analgesia and amnesia obtained with CI-
581 were remarkable. Incision could be made
30 seconds after intravenous injection. No
patient had any memory of the incision
although ability to recall events immediately
prior to incision was excellent. Many sub-
jects had lucid dreams, some pleasant. Five
patients had disagreeable dreams. All sub-
jects awakened quietly. If stimulated early
in the recovery period, diplopia or nausea ap-
peared in about one-third of the cases. Re-
covery took place 5 to 6 hours after intra-
muscular injection.

Abdominal relaxation was essentially ab-
sent. Successful performance of hemior-
rthapy required administration of muscle re-

AN ANESTHETIC AGENT (CI-581)

Moderately regular medium voltage theta activity 60 seconds after CI-381 injection.
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laxants. Laryngeal and pharyngeal reflexess
were maintained in most cases. Bronchoscopw‘
could not be accomplished with the use of.i
CI-581 alone.

Two patients became temporarily apneub
on rapid injection of CI-581. Most sub]ects:’
had a moderate diminution of r&spuator}‘:’
minute volume immediately after injection§
but measurement of minute volume 3 minuteg
post-administration showed no change frong_
control. Table 4 summarizes the data fromy
34 subjects whose minute volumes were measg
ured awake and asleep, with and withouﬁ
breathing 5 percent CO. in air. The resulty
were similar to those obtained from the healthy?
volunteers. Response to CO, was un:\ffectetg
by CI-581.

Table 5 presents a summary of bloodG
pressure, pulse and respiratory changes obN

L96
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served in the 150 patients. Heart rate and
blood pressure invariably rose soon after ad-
ministration and gradually tapered off. Res-
piration was litfle affected. As indicated,
recovery times were greater than expected
after use of other anesthetics.

1 sec
->
1 | I 1 i
Fic. 7. Audxtor) evoked responses, vertex to ear

electrodes. 1. etic response. 2. Early in-
ductmn (10 seconds a?elx; CI-581) showmg begm-
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Fic. 8. Burst-suppression activity in deep CI-581 ansthesin. ;’-i,_
)

Only 23 per cent of the injected CI-581 wag
accounted for in urine by the methods usedS
one per cent was excreted unchanged wlt}ug;
24 howrs. The demethylated derivative wag
found in the urine to the extent of only 0.3
per cent, all within 24 hours; 21.6 per cen$
was measured in urine as a demethylated an8
oxidized compound (I-chlorophenyl, 5, 6-ds
hydrocyclohexanone-2) in.the first, second an
third 24-hour samples.

Discussion

Central Nervous System. An outstandin
property of CI-581 which distinguishes iB
from other anesthetics is the rapidity of onseg
of excellent analgesin. There is presently n®
more rapid method for induction of analgesi®
than the intravenous administration of CE_
381. u'

Reasoning from observation of drug-ma
duced delirium, minimal EEG change, la
of EEG slow bursts, and depression of late
portions of the auditory evoked response, cL
581 seems to have a primary effect on thg
cortex.

60,96 1-2¥S0B07

Secoads ghier CLS8L (sub)ect still i )
showing further depression in magnitude of re-
sponse. 4. Testing during unconsciousness show-
ing no visible evoked response.

CI-581 wusually produced g
mxld early depression which is rapidly folR
Jowed not only by normal volume, but by
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TasLE 4. Ventilatory Data and Blood Gases of 34 Surgical Patients Receiving CI-581
i i i o]
o [ Amty pegaes | aie e | dsepagios | B 5
3
Min. vol. Aliter 34 5.18 028 A | 10.05 £050 B 569 032 C | 1091 060D g
Rate 194 +123 218 165 19.1 =127 226 =133 <
Q
CO: 1005 1091 _ )
VaRespoose 777 7 = 104 569 = 192 3
1
Pao: 20 [ 709 *1.79 822 2167 674 =250 780 =+188 'mt'
E G H 2
Paco: 20 | 33.0 =082 374 +088 359 £114 405 =*=1.07 N
J K M 2
pH 20 | 7.416 3 0.60 7.368 % 0.87 7.386 = 0.65 7.345 £ 0.70 é
N P Q R 53
o
P <0.001: A-B, C-D, E-F, G-H, F-G, J-K, J-M, N-P, N-Q, N-R, Q-R. g
P <0.01: L-\I 3
P <0.05: J-L, K-M, P-R. ::-I\:
(0]
normal response to carbon dioxide challenge. recovery. Response to stimulation may be%

Circulation. A safety factor offered by
CI-581 in the animal experiments was the
lack of sensitization of the myocardium to
epinephrine. The increase in heart rate of
human subjects, with the concomitant increase
of cardiac output and systemic blood pressure,
suggest that there may have been an acute
intravascular release of epinephrine resulting
in combined alpha and beta adrenergic re-
ceptor stimulation. This concept would cor-
relate well with th animal studies in which
it was shown tha. following hemorrhage,
which would stimulate release of epinephrine,
CI-581 had little effect on blood pressure.
With or without hypovolmia, however, ad-
ministration of epinephrine had similar ef-
fects.

In contrast to most anesthetic agents pres-
ently in use, administration of CI-581 re-
sulted in an increase in cardiac output and
blood pressure with Iittle change in peripheral
resistance. The increase of cardiac output
was mediated almost entirely by an increased
heart rate, as there was no change in stroke
volume.

Behavior. Cerebral effects of CI-581 differ
considerably from those of other anesthetics.
If one judges from the seeming paucity of

obtained very rapidly following the analgesic 2.
period, but 2 to 3 hours elapse before theg
patient can focus his eyes and concentmte<
his thoughts. Vividness of dreams exceeds:
that experienced with the use of prsenﬂym
used agents.

Metabolism. CI-581 showed little systemic
effect as measured by enzymatic activity and & a
blood constituents. Much remains to be 3
leamed about the metabolism of CI-581, for &
only 23 per cent of the material was ac-3
counted for. Presently we know that oxida-

pd-

TaBLE 5. Average Values Obtained from 150
Surgical Patients Receiving CI-581
(Average Number of Doses = 5.2)

effect on the reticular activating sy , it
may be that the essential effect is cortical.
Regardless of the site of action one result of
the agent is difficulty in orientation during

tion
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e [t | 8
Co trol ‘“Q ductio! Lo
Al | Dumae | Msher | WL G
thesia Oceurred 8
Blood pressure | 116/74| 150/96 | 12.0 min. | 123/81 S
(mm. Hg.) S
Pulse 967 |120 |12 min.| 95 %
Respiratory 21,5 | 273 |16.6min.| 207 S
rate g
=
Average Recovery Times of 150 Surgical Patients §
After Receiving CI-581 g
=)
Orientation | Ambulation 3
>
Intravenous administration | 131 min. [ 176 min. S
Intramuscular administra- | 179 min, | 218 min,
o
N
s
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tion and demethylation are two routes of
metabolism of the drug.

The unusual combination of properties of
CI-581 would render it a valuable part of
the armamentarium of the anesthesiologist.
It produces excellent analgesia rapidly with-
out depression of circulation, and has little
effect on respiration. These qualities would
be of value in emergency situations where
hemorrhage in severe and rapid action with-
out depression is needed; placenta praevia
and abruptio placentae would be included

VIRTUE ET AL.

ot gt
they were somewhat confused. Confusion was
always under some control. Blood glucos
NPN, and enzymatic studies to measure ag
terations of carbohydrate and protein metabg &
lism showed little change, at the termir 9
of anesthesia and 2 days later.

Onec hundred fifty patients, 80 per ce
of whom were under 30 years old, reccived:
CI-381 for surgical ancsthesia. Analgesia anfl
were Relaxation way
pharyngeal and laryngeal reflexdd
were p t. As in the volunteers, rCQ

1) p:

ling.
&

absent;

here. Advantages would also be found in
operations about the head where the surgeon
desires unhampered access to the operative
field. Two other facters would tend to
prevent its universal use. One is the pro-
longed recovery peried of 2 to 3 hours. The
other is vividness of dreams which may
oceasionally border on hallucinations. The
advantages of CI-581 are physiological, wh)le
the possible disadv: are psychol

A major disaster requiring rapid analgesia for
large numbers of persons would find CI-81
superior to any drugs presently available.

Summary

CI581  (2-orthochlorophenyl  2-methyl-
amino cyclohexanone HCI), a congener of
phencyclidine, was administered to healthy
normo- and hypovolemic dogs with and with-
out intravenous epinephrine. The drug raised
blood pressure in the normovolemic animals
but not in the hypovolemic dogs. Epineph-
rine elevated blood pressure in both groups.
No sensitization of the myocardium to
epinephrine occurred.

CI-581 was administered intravenously to
healthy volunteers. Blood pressure, heart rate
and cardiac output were elevated rapidly
with little change in peripheral resistance.
Rate and volume of respiration as well as
response to 5 per cent carbon dioxide in air
were essentially unchanged. EEG pattems
during anesthesia evidenced minimal rhythmic
slowing, but additional CI-581 did not pro-
duce severe slowing (burst-suppression ac-
tivity was seen once). Volunteers reported
that during recovery they felt they were
separated from their extremities and Inew

piration was little affected and response tq
CO, was unchanged. Blood pressure rosg
Waking periods were relatively long, averag
ing about 3 hours. There was no excitemerd
during waking, if the patients were undl&a
turbed. Five of the 150 patients had dlsagre%
able dreams which were so vivid that theg
said they would henceforth prefer other typ%
of anesthesia.

Major physiological advantages are oﬂerc§
by CI-581, which may in some cases be ag
companied by psychological disadvantages.

o' deHo.
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Anesthesia

SPINAL HYPERTENSION An elderly male patient, scheduled to have a lower
limb amputation, was given a spinal anesthetic accompanied by 50 mg. ephedrine
intramuscularly as a prophylactic vasopressor. As the anesthetic level reached T-10,
the blood pressure rose from 160 to 340 mm. of mercury systolic, and the patient
Treatment with thiopental and meperidine were to no
avail, but an infusion of trimetaphan (Arfonad) lowered the systolic pressure to 140
mm. of mercury and relieved the symptoms.
had been receiving 100 mg. of nialamide t.i.d. the day before surgery, so that the
achon of ephedrine was unopposed due to monoamine oxidase inhibition.

complained of headache.

tol is rec

metaphan is also effective.

bi : Hyp Foll
] MmI 67: 5/0 (Feb.) 196‘7)

AXILLARY BLOCK AND DIALYSIS Heretofore the insertion of arteriovenous
shunts using local infiltration has been made difficult by the occurrence of vascular
spasm. The changing caliber of the vessels has resulted in leakage and diminished
flow at the shunt, necessitating frequent revisions. To obviate these difficuldes and
to permit more adequate cannulas to be employed, blocking of the brachial plexus
was initiated. This technique, using the axillary approach, was undertaken on 30
cases. The resultant vasodilation and analgesia facilitated operation appreciably.
Infrared photography and thermographic examination substantiating the clinical find-
ings were done. Axillary block of the brachial plexus is regarded the method of
choice for this procedure, providing excellent working conditions for the surgeons
with a minimum of risk and discomfort for the patient. (Urban, J. B., and others:
Axillary Block and Dialysis, J.A.M.A. 199: 889 (March) 1967.)

ded for treatment of hypertension of this etiology, but tri-
Monoamine oxidase inhibitors may also interfere with
hydrolysis of other drugs such as narcotics and alcohol and thus potentiate their
action too, especmlly producmg respiratory depression.
g Use of Monoamine Oxidase Inhibitor, New York

It was then learned that the patient

Phen-

(Clinical Anesthesia Con-
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