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tration of yeast. 2. The present study shows that nicotinic acid, a
substance which has been shown to be curative for the mucous mem-
brane lesions of pellagra, likewise produces a decrease of por-
phyrinuria in pellagrins. 3. In addition, the present study shows
that the porphyrinuria associated with a number of diseases other
than pellagra likewise is promptly decreased following the adminis-
tration of either yeast or nicotinic acid.
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Intravenous Benzedrine Sulfate as an Antagonist to Intravenous
Soluble Amytal.

Epwarp C. REIFENSTEIN, JR., AND EUGENE Daviporr. (Intro-
duced by M. S. Dooley.)

From the Syracuse Psychopathic Hospital and the Department of Psychiatry,
Syracuse University College of Medicine.

During our previous investigations of the stimulating action of
benzedrine sulfate on the central nervous system® > * the possibility
suggested itself of employing this drug to counteract the narcosis
produced by barbiturates. Alles* observed that benzedrine intra-
venously had considerable effect in waking animals from barbital
anesthesia. In man, Myerson, et ol.,° reported that benzedrine sul-
fate subcutaneously did not affect the depth, although it definitely
shortened the duration of soluble amytal narcosis; and stated that
hypertension produced by benzedrine sulfate subcutaneously could
be reduced by soluble amytal intravenously, and also that hypoten-
sion produced by soluble amytal intravenously could be elevated by
benzedrine sulfate subcutaneously. In rats, rabbits and guinea pigs
unprotected by barbiturates the minimum lethal dose subcutaneously
or intravenously has been reported by all observers®®? to be at
least 25 mg. per kg. body weight. On the basis of these determina-
tions it was felt that the dosage herein employed was entirely safe.

In the present study we decided to employ both soluble amytal and
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benzedrine sulfate intravenously. Ten patients without apparent
physical disease were selected. Ifach was subjected to a control
period as follows: the usual blood pressure and pulse levels were
determined; then soluble amytal, 0.5 gm. (7% grains), was given
intravenously; the narcosis thus induced was allowed to terminate
spontaneously ; the duration of the narcosis was noted ; and the blood
pressure and pulse levels were again determined at the moment of
awakening. Several days later the same patients were subjected to the
following test period : the initial blood pressure and pulse levels were
determined ; soluble amytal, 0.5 gm. (7% grains) was given intra-
venously; after a period of narcosis varying from 15 to 45 minutes
the clinical state of the narcosis and the blood pressure variation were
ohserved: thereafter benzedrine sulfate 10 mg. intravenously was
repeated at intervals of approximately 15 minutes until the state of
narcosis disappeared, and until the systolic blood pressure exceeded
130 mm. of mercury; the length of time and the amount of benze-
drine sulfate necessary to overcome the soluble amytal narcosis was
recorded : finally, the blood pressure and pulse variations were ob-
served until the original levels obtained.

The results are summarized in Tables I and II. Both the depth
and the duration of the soluble amytal narcosis were affected, as in
every case the narcosis was completely counteracted by 20 or 30
mg. of benzedrine sulfate intravenously, and in 5 instances by only
10 mg. Every patient awakened following the initial injection of
10 mg. of benzedrine sulfate, but some remained drowsy until the
third injection was completed. Almost all the patients became talk-
ative, some were euphoric, others began to weep bitterly, and a few
were restless, tremulous and complained of headache. Every patient
was up and about within an hour of the first benzedrine injection.

TABLE I.

Liffcet of Intravenous Benzedrine Sulfate on Soluble Amytal Narcosis: Duration
of Narcosis and of Blood Pressure Variations.

Aver. Duration, Range of Duration,

Min. Min.
Control Period 257 155-366
Prior to Benzedrine Sulfate Injection 35 17-52
After Benzedrine Sulfate Injection
(as indicated by drowsiness)
(a) 6 Cases (10 mg.) 4 2-5
(b) 4 Cases (20-30 mg.) 37 28-47
Period of Blood Pressure Rise 66 5-125

(Initial Benzedrine Sulfate injection to
maximum level)
Period of Blood Pressure Fall 215 85-417
(Final Benzedrine Sulfate injection to
original level)
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The variations of the blood pressure and the pulse were striking.
There was usually a fall of the systolic and the diastolic blood pres-
sure levels and of the pulse following the injection of soluble amytal.
Attention is directed to the response in Case 10. In every case 10
mg. of benzedrine sulfate restored the blood pressure to approxi-
mately the pre-narcosis level, although the pulse tended to remain
slow or become slower. In Case I marked hypertension was pro-
duced with extreme rapidity. In other cases, 20 to 30 mg. of ben-
zedrine sulfate raised the systolic level 50 to 100 points with a 20
to 40 increase in the diastolic level. Extremely high levels were
maintained for only a short time, after which a gradual fall occurred
to pre-narcosis levels which were reached in every case under 7
hours. In most instances the pulse became slower as the blood pres-
sure rose. It must be pointed out that the blood pressure and the
pulse variations in the test period are a response to both benzedrine
sulfate and soluble amytal.

Although benzedrine sulfate seemed to exert an antagonistic action
to soluble amytal, the narcosis produced by 0.5 gm. (734 grains)
intravenously in some of the patients studied was not as deep as we
desired. The needle-prick accompanying the ‘benzedrine sulfate
injection produced a momentary response in some patients and must
therefore be considered a source of error.

Benzedrine sulfate merits further investigation as a therapeutic
aid in barbital intoxications.

We wish to express appreciation to the Smith, Kline and French
Laboratories for supplying benzedrine sulfate, and the Eli Lilly
Research Laboratories for soluble amytal used in this study.
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From the Departments of Biochemistry and Bacteriology, College of Medicine,
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Our investigations* concerning the action of ketene (CH, = CO)
-on the endotoxin-producing bacteria (B. dysenteri@ Shiga) proved

® This research was aided in part by a grant from the Craig Yeiser Fund,
‘College of Medicine, University of Cincinnati.
1 Tamura, J. T., and Boyd, M. J., Science, 1936, 83, 61.





