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THE fact that procaine serves as a myocardial depressant and thereb§
reduees cardiac irregularity has been shown repeatedly (1, 2, 3). I8
a series of papers, Burstein et al. (4) suggested the existence of g
protection by procaine and drugs closely related to it in chemi
structure against certain cardiac irregularities initiated by the intra
venous injection of epinephrine during eyclopropane anesthesia. No
only did these workers feel convinced that ventricular tachyeardia an g
ventricular fibrillation could be prevented by an <injection of thg
protecting drugs preceding administration of epinephrine, or whef
mixed with it for simultaneous injection, but they believed that after th&
cardiac irregularities were aroused they could be stopped and norma§
sino-auricular thythm restored by a later injection of procaine. Thig
last result has been quoted rather widely, particalarly with respect t@
the treatment of ventricular fibrillation (5).

In work on the same subject (6), we found that much higher dosages
of procaine than reported by Burstein (16 mg. rather than 5 mg. per
kilogram of body weight) were necessary to prevent ventricalar tachy&
cardia. In our studies there had been several unsuccessful attempt
fo stop fully developed ventricular fibrillation with procaine but at tha
time the number of instances were too few to be conclusive. In subd
sequent studies on the dog, during cyclopropane anesthesia, whenevers
epinephrine was to be injected, our established effective dose of 1
mg. of procaine per kilogram of body weight was placed in a syringa
and an appropriate needle attached to permit rapid administratiors
if fibrillation developed. Methods of administration of the anesthetic
agent were the same in both laboratories and are as reported byS
Burstein. 2

In experiments with almost 200 animals, there have been 27 ing
stances of ventricular fibrillation following the intravenous injectiong
of epinephrine. The electrocardiographic beam (lead IT) was observed
routinely, and as rapidly as possible after evidence of the conditionS
appeared procaine was given by an intravenous or intracardiac in
jection. There was never a lapse of more than thirty seconds beforeé>

* Aided by a grant from the Wi in Alumni R h Foundati ~
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its administration was completed. Many of the experiments were
performed with the anterior thoracic wall removed and the heagt
visible so that the injections could be finished. within ten seconds. &
Table 1 gives the results of the 27 experiments. They can be surd*
marized by stating that they were uniformly unsuccessful; not a singke
animal recovered from its fibrillation. Z

zese//:dy

TABLE 1

Resurts 1y 27 Docs oF THE TREATMENT OF VENTRICULAR FIBRILLATION BY THE INTRAVENGES
oR INTRACARDIAC INJECTION OF PROCAINE HYDROCHLORIDE &

Sixteen milligrams of procaine per kilogram of body weight was administered after the onse@pf
ventricular fibrillation and all injecti of it were pleted within thirty seconds. The ani
had been equilibrated against cyclopropane-oxygen mixtures for twenty-five minutes or more'g
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No.of | Gyelopropane | Amount of | Vohume of the Route of Pt | Jiffect v
o.of | Cyclopropane | rine | ginimepbiine, | Fln | igtionwa ;;;;f,;;gng
per cent mg./Ke. ee. et g

1 22 0.01 3 Intravenous 15 Nore3

3 31 0.01 3,3,5 Intravenous | 13, 25, 10 None‘g
=

1 22 0.005 5 Intracardiac <30 NoneS

2 22 0.01 55 Intracardiac <30 Noned

2 22 0.02 4,4 Intracardiac <30 Noneg,
3 27 0.01 14,3, 4 Intracardiac <30 Nones
2 29 0.005 3, Intracardiac <30 None=

5 30 0.005 24, 3, 3, 5, 5 | Intracardiac <30 None$Z
5 30 0.01 3,3,4,5 5 | Intracardiac <30 Noned

2 31 0.005 3,5 Intracardiac <30 Nonen

1 31 0.02 5 Tntracardiac <30 Nonc§

— %

* Epinephrine was used on the my./Kg. basis indicated and made up to a total volume of Be.
with physiologic saline solution. Tt was then injected intravenously at a steady rate of 1 ce.Jper
ten seconds. The total volume indicated as being injected for the respective animals in each grup

caused the onset of ventricular fibrillation.
©
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1t is rather difficult to harmonize these findings with the apparengly
successful experiments of Burstein et al. Whereas they produgd
ventricular fibrillation in from one-half to three-quarters of the anim3ls
in a group, they often did so by injecting maultiples of the test dosef:;of
0.01 mg. of epinephrine per kilogram of body weight. The dosagesof
0.01 mg. is rather uniformly effective in eliciting ventricular tachycarglia
and is comparable to the amount which is liberated from the adrenal
glands either from electrical stimulation of the preganglionic fiprs
leading to them or by simultancous manual massage of the two glagds
(7). From their protocols, it would seem that the initial injection of the
sympathomimetic drug was made within fifteen or twenty minutes
after induction of cyclopropane anesthesia when sensitization of Rhe
cardiac automatic tissue is relatively high (8). Also, their aninials
were usnally maintained in only the second plane of surgieal anesthesia,
whereas deeper planes increase the sensitivity (9). The assumption
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that the increased test dosages of epinephrine would routinely causé
fibrillation is also unwarranted since in some animals apparently n@
amount of epinephrine produces such a result (8). g

Some of the records published (4a) (figs. 4D and 5D) do not seeny
to be indicative of ventricular fibrillation. There are in our filed
innumerable records similar to 4D, where bizarre but regular QRS-@:r
complexes of varying height retuin either progressively, or after &
irief period of cardiac arrest, to sino-auricular rhythm. We also have,
three records similar to the first four complexes of 5D, where a vene
tricular flutter at a rate of 750 per minute persisted for ten secondsg
vet spontaneous recovery occurred without any treatment whatsoe\'ergr
Undonbtedly the duration of ventricular tachyeardia ean be shortened
or the irregularity abolished by the administration of procaine, bu§
spontaneous recovery is practically assured in the dog if unequivoeal
ventricular fibrillation has not developed within a few seconds after thdd
onset of tachycardia. The cause of the early appearance of fibrillationg
if it is to appear at all, awaits explanation. The injected procaine ag
the time of fibrillation is not well circulated through the heart and it
can therefore hardly be expected to be effective. Fven massaging®
{he heart did not improve the results, )

SuaMARY

R/ 10npd-010

In 27 of several hundred dogs anesthetized with cyclopropane, th
injection of epinephrine produced unequivocal ventricular fibrillation.®
This fibrillation was treated by the intravenous or intracardiac in—E
Jection of 16 mg. of procaine per kilogram of body weight. Despite2
the fact that the administration of procaine was completed within a8
period of less than thirty seconds, not a single instance of ﬁln'illation§
was altered by this treatment. While the use of electrical shock may™
prove effective in the exposed, fibrillating heart there is no practical®
method available at the present time for abolishing ventricnlar fibrilla-3
tion if it oceurs in the intact animal during cyclopropane anesthesia.
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DIRECTORY OF MEDICAL SPECIALISTS

The biographie data of the first two editions of the Direetory
of Medical Specialists included only positions (internships, resi-
dencies, or assistantships) held during the course of training of
men up to the time of their certification by the American Boards,
and hospital and medical school staff positions then currently held.

Tt is desired to extend these data in the Third Edition to include
all formal hospital and medical school appointments, with dates
held, even though now resigned, as well as records of all military
service ineluding enmmissions and dates, either in World War T,
peace-time in the Reserve forces, or in the present war.

Thus a chronologically complete sketch of a Diplomate’s entire
career is to be included in this Third Edition of the Directory.

Membership or fellowship in national or sectional (not loeal)
special societies and national general societies with offices held, and
dates, in any of these, should be reported.

Membership in recognized international medical societies may
be included, but honorary or other membership in foreign medical
societies should not be reported.

Reference to the Second Edition (1942) of the Directory may
be made for lists of medical societies to be included in one’s bio-
araphie sketch.

TFamilies or secretaries of men absent in military serviee are
asked to complete or correct previous listings on new forms now
being mailed to those eligible for inclusion in the Directory. Only
those certified by an offi¢ial American Board can be included, and
there is no charge for this listing.

The foregoing notice is published (by the Directory of Medieal
Specialists) in response to many inquiries, to assist those certified
by the American Boards who are now cngaged in correcting their

previous listings, or preparing new sketches for the Third Edition
of the Directory, to be published early in 1945.

Communications should be addressed to the Directory of Medi-
cal Specialists, 919 North Michigan Avenue, Chicago 11, Ik
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