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ANEsTHESIOLOGISTS frequently plan treatment for a patient who hgs
received an actual or relative overdose of an opiate. Similarly, théy
are often called upon to advise therapy for an infant with asphvvm
neonatorum. In infants and adults in whom depression is not e\ce&}-
s1ve, supportive therapy and mild stimulants such as caffeine or epheg-
rine have proved adequate. In more heavily narcotized individual,
the results of treatment have not been altogether satisfactory. Withfh
the past year studies have indicated that a hitherto clinically untri(f.ii
drug, n-allyl normorphine, is an effective antagonist to opiate deprcg-
sions and may prove to be a valuable adjunct to the list of drugs emg
ployed in the praectice of anesthesiology. The present paper can ke
considered a progress report of investigations of n-allyl normorphlr;b
continuing at the University of Pennsylvania.

The ability of n-allyl normorphine to reverse the respiratory depre
sion produced in animals by large doses of morphine was first described
by McCawley, Hart and Marsh (1) in 1941. Since that time, howeveg
little interest has been manifest in the drug except for two studies fﬁ
animals (2, 3) and several abstracts (4, 5, 6). One abstract has rl?’
ported an investigation of the drug in opiate addicts (7).

We became interested in #- -allyl normorphine about nine months agﬁ
and have since administered it to about 400 patients. In a previol
report (8) we deseribed this agent as an effective antagonist to nareosts
produced by large doses of morphine sulfate or meperidine hydrochl@
ride but ineffective in counteracting the depression produced by cyel§;
propane, cthyl ether and thiopental. In patients given 20 to 90 mg. @
morphine sulfate or 200 to 600 mg. of meperidine, intravenous adminig
tration of 5 or 10 mg. of n-allyl normorphine doubled or tripled the
respiratory rate and increased respiratory minute volume as much a;sf
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250 per cent. These effects reached a peak within one to two mmute§
then declined gradually, but both values remained above the depressﬁ
levels for the sixty minute period of observation. In addition to reg_
piratory stimulation, normorphine caused an elevation of blood preg
sure when it had been depressed by the narcosis. It was noted that, &
the doses used, the antagonist seemed to have little awakening effecE.
An unexpected action was that when given in 5 or 10 mg. doses to normal
volunteer subjects, the drug produced a depression of respiration nq‘@l
blood pressure. o,
Our subsequent studies have progressed along two general lmea
The first was an attempt to determine which of the opiates can be ag
tagonized by n-allyl normorphine. The second involved exploration of
the drug in counteracting neonatal depression produced by the a&
ministration of sedative and analgesic drugs to the mother in the ﬁnél

stages of labor.
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The methods of study were as follows: In the first, large doses g
various opiates were administered before and durmg nitrous oxid&
oxygen anesthesia for minor operations. Following the completion o
the surgical procedure, respiratory minute volume and rate were mea§
ured by means of a small spirometer. Blood pressure was recorded b
ordinary ausculatory methods. N-allyl normorphine § was injectegd
rapidly intravenously in 10 to 40 mg. doses after a suitable period
observation. The effect of the drug was observed for a period varyin
from one to twelve hours. The details of this method are described ig
our previous report (8).

In the second or obstetric study, n-allyl normorphine in 10 mg. doseg
(2 ce.) or 2 ce. of physiologic saline solution was injected intravenouslg
into aimost every patient admitted for delivery at the Hospital of thg
University of Pennsylvama The nature of the injected solution was unl
known to anyone in the delivery room, since all ampules were identi
and were labeled by numbers only. The drug was administered as th§
patient was placed on the delivery table, usually about ten minutes be3
fore birth of the infant. Nitrous oxide-oxygen was administered to nE
but 19 of the 270 patients to be reported here. In 40 per cent of th%
cases ethyl ether was used as a supplement to the nitrous oxide. IE
the 19 patients not receiving the above agents, the mode of anesthesxgr
was caudal, spinal, local or none. Observations of the labor and d@
livery were recorded by the anesthetist and obstetricians on a speciall)v.
prepared form. The data comprise a preliminary report of this pars
ticular phase of the work,
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Study I.—N-allyl normorphine has been administered to 2 patienté
who had received 80 to 100 mg. of pantopon, 3 patients who received

$ Kindly supplied by Merck and Company.



244 J. E. EcrexsorF, G. L. Horrmax, axp R. D. Drirrs

to 8 mg. of dilaudid, 2 patlents who were narcotized with 19 to 20 mg. of
methadone, one patient given 60 mg. of morphine sulfate, and 2 patlergs
nareotized w1th 150 and 200 mg. of seconal sodium. The antagonist wgs
equally effective against all of these drugs (figs. 1, 2 and .3) e\ce&t
seconal sodium, where it was ineffective despite the largest doses of
n-allyl normorphine used in the entire study (table 1). The charactdr
of the change was similar to that reported by us for morphine sulfsze
and meperidine (8).
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A number of observations made in this study supplement those r&
ported previously (8). First, larger doses of n-allyl normorphine wef
more effective than the 10 mg. doses used in the first study. Second,
some patients the larger doses produced a rise in blood pressure ev@
though the pressure had not been depressed by the narcosis. The rig
was of the order of 30 to 40 mg. and was maintained above the contrgl
level for twenty to thirty minutes. In our earlier report, it was noted
that a vasopressor effect was apparent only if hypotension pre-existed
Third, when an awakening action was evident, it was sometimes markc
but was not sustained, for over the period of the following tth
minutes the patient would go back to sleep.
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N-allyl normorphine was also administered to a patient sufferi
from an overdosc of opiates as follows. The patient (B. C.), age
years, was 69 inches tall and weighed 152 pounds. For preanesthet®
medication she had received 10 mg. of morphine sulfate and 0.4 mg. &
scopolamine hydrobromide at 8 30 am. An uncomplicated hemot-
rhoidectomy was performed under low spinal anesthesia. Because &
severe rectal pain, 8 mg. of morphine sulfate was injected intramusew
larly at 12: 00 noon and repeated at 12: 30 p.m. Pain was relieved un
3:00 p.m. when 100 mg. of demerol was injected intramuscularly b&-
cause of return of discomfort. Within ten minutes the patient becam!e
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Fig. 2.
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somnolent and began to perspire. Respiratory depression ensued ani
cyanosis was evident. During the next few minutes respiratory effo
diminished to a gasp every thirty to forty seconds. The patient cou
not be aroused by painful stimuli. The pulse was strong and there was
no apparent evidence of circulatory collapse although the blood pregs
sure was not taken at that particular time. Artificial respiration wa§
instituted and maintained by means of a bellows resuscitator. Wheg
the anesthesiologist arrived, resplratory efforts consisted of one or twg
gasps a minute, and cyanosis continued despite artificial respiratiom
Ten milligrams of n-allyl normorphine were injected intravenously

SE6Eq



246 J. E. Eckexnorr, G. L. HorrFmax, anp R. D. Drrers

‘Within thirty seconds regular diaphragmatic breathing began and th%
in another minute the respiratory rate was 24 per minute, with a satm-
factory respiratory cxchange. The color improved and the patlegt
began to respond. Within several minutes the patient opened her ey2s
if spoken to. Her condition improved steadily after this episode. §
Study II.—The preliminary results of the investigation of the uge
of the drug in obstetries are summarized in tables 2, 3 and 4. We have
excluded from these statisties all eases in the fol‘owmg categories: (§)
Those in which we had reason to believe the drug had not been deliver&d
into the infant’s circulation. This included those instances in whi§1

EFIECT OF N-. M.LYL-NORHORPBM ON DEPRESSION
PRODUCRKD BY 20 mg. METH. l 1 1

il ““

talk

RS

gt
i m wwmw
MN\”“WNMNM “"“"""""“‘"\WWM,,_.

Fia. 3.

"20000-000502561-27S0000/90282/2¥2/E/€ | /pd-ajoiie/ABojoIsayisaue/woo" JIeyJ

the drug was not completely injected intravenously, in which it had be@l
injected less than four minutes or more than forty minutes before de-
livery. The figures of 4 and 40 are arbitrary and should not be rg-
terpreted as having been selected on the basis of evidence to indicafe
destruction of the drug or the time required to cross the placental bag-
rier. (2) Those cases in which interpretation of the results was ma&
difficult by the presence of nunusual birth trauma or the delivery of twu@
The patients included in table 2 are those who were considered By
the anesthesiologist to be (1) moderately depressed (no response &
name or questions but response to pain stimuli), or (2) deeply depresse;



Errecr or N-ALLYL NORMORPHINE ADMINISTERED INTRAVENOUSLY ON RESPIRATORY
MINUTE VOLUME AND RATE, PuLse Rate AND Broop Pressure or Sussecrs

N-ALvLyL NoRMOTPHINE

TABLE 1

ReCEIVING VARIOUS OPIATES

M.V. = minute volume in cc./minute
R.R. = respiratory rate/minute
PR. = pu]se mte/mmuu:

and d

in mm. Hg
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Subject’s age and weight are listed in first column, together with the total dose of the opmw

administered and the dose or doses of n-nlly] normorphine.
+ = mild, to +++ = marked. J. M. is the only male.

Analeptic effect is graded l’rog
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o
(no response to pain). In these two groups the average sedative afed
analgesic medication consisted of 0.2 to 0.3 Gm. of secobarbital sodiug,
200 mg. of meperidine and 0.7 mg. of scopolamine hydrobromide ag-
ministered over an average of five hours before delivery. As can Be
seen from table 2, the time required for the infant to take his first ga&
and to establish resplratmn was approximately twice as great in tge
control group. Statistically, these differences are highly significant. 2

In table 3 are listed those patients classified as being mildly d%-
pressed, that is, the patient would go to sleep if left undisturbed, bg’t

<
TABLE 2 §
MoODERATELY oR DEEPLY DEPRESSED 2
o=
N-allyl Normorphine Control t Value3.
iy
Number of patients 33 30 é
Time to gasp (sec.) 19.24-18.5 34.9+ 33.7 2.28* 5
Time to establish cry (sec.) 51.2455.4 104.44-102.7 2,573
- S
o
@
<
TABLE 3 g
MivoLy DeprEsstD %
— O
N-allyt Norworphine Control t ValueS:
Number of patients 56 48
Time to gnsp (scc.) 23.7+20.7 36.7::45.8 1.89
Time to establish cry (scc.) 72342707 90.1:94.3 1.02
TABLE 4

Nor DEepresseD

N-nllyl Normorphine Control t Value
Number of patients 43 45
Time to gasp (sec.) 32.44-30.7 27.54 32.9 0.66
Time to establish ery (sec.) 72.2+70.1 86.1£151.6 0.48

* Indicates high statisticsl significance.

0000-000502S6 li-2¥9D000/9028¢ v/Zve/E/c)

would awaken during uterine contractions. The average sedation coly
sisted of 0.2 Gm. of secobarbital sodinum in 50 per cent of this group of
patients and no barbiturate in the remainder, 150 mg. of meperidine a
0.6 mg. of scopolamine hydrobromide admmlstered during an averagg
of four hours before delivery. The averages of the times reqmred fox
the infant to gasp and to establish respiration are higher in the contra
groups but are not as statistically significant as in the more depresse gl
group. =
Table 4 contains the data from those patients considered to be ndd
depressed and who were alert mentally. In this group the averagt
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medication was 0.2 Gm. of secobarbital sodium in 20 per cent and 1&
barbiturate in the remainder, 100 mg. of meperidine and 0.4 mg. gf
scopolamine hydrobromide administered in an average of two hours argl
forty minutes before delivery. The differences between the two grougs
were not statistically significant. )
On several oceasions #-allyl normorphine was injected directly infp
the umbilical vein of a depressed newborn infant. The dose used was
0.1 mg. in 2 cc. of solution. The indications for such therapy weg
failure of an infant to breathe, cyanosis or poor muscle tone. On eah
occasion the result was most satisfactory, with establishment of respir§-
tion within one minute and improvement in color and muscle tone. g
It was notable that there was no stimulation of the mothers with tke
amounts of n-allyl normorphine used. Actually it was the consensus @f
the anesthesiologists that the depression of the patients was somewhat
deeper than usunally noted following completion of the delivery and r§-
pair of the episiotomy. This, however, was never of great concern arfl
was not thought to be a deterrent to the use of the drug. There were 1o
instances of undesirable effects or side reactions of the drug either &
the mothers or infants. There were no antenatal or neonatal deat%
in this series.
CosMMENT
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From the data presented it is apparent that n-allyl normorphine 8
an effective antagonist to depression produced by morphine, meperiding
pantopon, dilaudid and methadone. Although we have not as yet af
tempted to antagonize the depression that can be produced by metapof,
we intend to do so in the near future. We have now had occasion £3
use the drug clinically four times in the treatment of opiate overdosag
with a satisfactory result each time. Frazer, Wikler, Eisenman ang
Isbell (9) have prepared a report for publication in which they descrilﬁ
the successful treatment of 2 patients with severe methadone poisoning
It will take time, however, to evaluate the real place the drug is to talks
as a therapeutic agent in the treatment of nareotic poisoning. 8

Our data do not yet enable us to state the optimal dose of this agen&
We have seen no untoward reaetions from any dose so far employeo.
It is probable that large doses can be used without danger in the preg
ence of severe depression, thus following the experience common to afl
analeptic drugs. 2

Our data also indicate that n-allyl normorphine is a specific ai
tagonist to depression produced by the opiates and is not effectiv‘%
against depression produced by other depressants of the central nenig-
ous system. In the doses we have employed it has been useless in de
pressions produced by cyclopropane, ethyl ether, thiopental and secdS
barbital sodium. S

The figures presented in tables 2, 3 and 4 prove that the drug 3
valuable for the obstetrician and others concerned with the preventio®

ud



250 J. BE. EckexnvorF, G. L. Horramax, axp R. D. Drreps Vol 13

and treatment of neonatal asphyxia and depression. The ultimate r@}e
of the drug will depend upon the accumulation and careful analysis sf
a series of cases many times larger than the one here reported; this We
are doing. These data will have to be analyzed from many addltlolgal
aspects and not from the single viewpoint mentioned in this repogt.
‘We are aware that the division of the cases on the basis of maternal de-
pression may be improper and misleading, since it may not necessarﬁy
indicate the status of the infant.

. It should be emphasized that n-allyl normorphine cannot be cqgl-
sidered a panacea for all neonatal respiratory and circulatory difficl-
ties. As mentioned previously, the drug is not an effective antagongt
to barbiturates, and all of these moderately and deeply depressed ab-
stetric patients had reccived barbiturates. Also, depression basically
due to trauma of delivery, nuchal cord with resultant asphyxia, pge-
mature placental separation, intra-uterine pulmonary infection, or other
similar conditions obviously cannot be affected by the drug. One of the
infants born of a mother who had received #n-allyl normorphine failed o
breathe for five minutes after delivery. Not enough data are availalge
as yet to armlyze why this occurred. However, such instances are la%s
common than in the control group, as is mdlcuted by the statisties. g

There are however, many intriguing aspects of the obstetric use @f
the drug which will bear investigating. A few are: (1) Can zn-aliyl
normorphine be given simultaneously with meperidine to prevent fetal
depression? (2) Will this drug enable medication to be given mt1$
venously to mothers who are in rapidly progressing labor on admissio}!
(3) Will a large scries prove the antagonist satisfactory when admiﬁ
istered into the eord vein of depressed infants?

000/9028¢C

SumMMaRY

N-allyl normorphme has been shown to be an effective antagomstiv
depression produced in man by morphine, meperidine, pantop@,
dilaudid and methadone.

In 255 obstetrical patients, n-allyl normorphine significantly shogr
ened the interval between the delivery of the chin and the infant’s ﬁ18t
gasp or establishment of respiration when the child was born ofca
mother in a moderate or deep state of depression caused by annlges@s
and sedatives.

The authors wish to express their sincere appreciation for the assistance given themdby
Frances L. Hetzel, R.N., and George Hart. .
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THE AMERICAN BOARD OF ANESTHESIOLOGY

‘Written examinations of the American Board of Anesthesiology
will be held in various locations, July 18, 1952. The oral examina-
tions will be held in Swampscott, Massachusetts, September 28-
October 1, 1952,

THE AMERICAN COLLEGE OF ANESTHESIOLOGISTS

‘Written examinations for candidates for Fellow of The Amer-
ican College of Anesthesiologists will be held in various loeations
on October 18, 1952. Candidates wishing to take the examination
maust file their applications in the office of the College not later than
July 18, 1952. These applications should be sent to: The American
College of Anesthesiologists, 137 West 11th Street, New York 11,
New York.
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