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THE USE OF NUPERCAINE IN EXODONTIA, WITH REPORT
ON ITS TOXICITY FOR EXPERIMENTAL ANIMALS

ROLLAND J. MAIN, Pr.D.,, anp V. R. TRAPOZZANO, D.D.S.
Department of Physiology and Pharmacology, Medical College of Virginia, Richkmond, Va.

INTRODUCTION

Nupercaine,! a synthetic local anesthetic chemically unrelated to
procaine, has been used in medicine for spinal, infiltration, and topical
anesthesia. Few references have been made to its use in dentistry.
Dobkowsky (3) reports excellent results with the use of 0.1 percent
solution of nupercaine for infiltration anesthesia, and 0.2 percent to
0.25 percent solutions for mandibular injection; and considers 0.25
percent nupercaine to be equivalent to 4.0 percent procaine. He
claims to have noticed a somewhat slower onset of anesthesia with
nupercaine, but apparently a longer duration, as compared with pro-
caine; and no ill effects from its use. A 3.0 percent solution was
found very satisfactory for the production of topical anesthesia.
Grabner (7), experimenting with various concentrations of nupercaine
and epinephrine, found that 0.15 percent and 0.2 percent nupercaine
solutions gave good results for infiltration and conduction anesthesia,
respectively. Although no accurate records were kept, it was observed
in a few cases that anesthesia lasted between 2.5 and 6 hours. No ill
effects were reported, excepting vertigo in a few cases; this was at-
tributed to the epinephrine. Elzner (4) injected a large number of
patients with different concentrations of nupercaine and epinephrine,
keeping records on both onset and duration of anesthesia. He recom-
mends the use of 2 cc. of 0.2 percent solution with epinephrine, noting
that onset of anesthesia occurred in five to seven minutes after infiltra-
tion, and in twelve to fifteen minutes after mandibular injections.
Anesthesia lasted from two to twenty hours; average, five to six hours.
He records no deleterious results attributable to the nupercaine, and

1 Alpha-butyl-oxycinchoninic acid, diethyl-ethylene-diamide hydrochloride. It is
known in Europe as “Percain.”
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states that very few patients complained of pain from the injection.
A 2 to 3 percent nupercaine solution was used for topical application.
Fischer (5) found a concentrated solution of nupercaine useful for
pressure anesthesia of the dentin and pulp. To produce anesthesia
for the extirpation of pulps, he employed a 0.3 percent solution for
both infiltration and conduction anesthesia. It wasoccasionally neces-
sary to wait sixty or ninety minutes to obtain complete anesthesia of
the dentin and pulp. The duration of infiltration anesthesia averaged
four hours; of conduction anesthesia, eight hours. For topical anes-
thesia he used a 2.0 percent solution containing epinephrine, as well
as a 1.0 per cent and 2.0 percent nupercaine ointment. No extractions
were performed.

TOXICITY REPORT

The literature does not contain a satisfactory report on the compara-
tive toxicities of nupercaine and procaine; therefore, we determined
it for ourselves, in terms of the subcutaneous minimal fatal dose for
guinea-pigs, cats, and dogs, believing that subcutaneous administra-
tion more closely approximates clinical conditions than does intra-
venous or intraperitoneal injection. The strength of the solutions
used was five times that employed clinically; i.e., 1.0 percent nuper-
caine in saline and 10.0 percent procaine in water. These concentra-
tions were chosen to reduce the amount of solution injected. Theo-
retically, to obtain a true comparison of the toxicities, equal volumes of
the two solutions must be injected, so that the area of absorption is the
same for both. They should also be of the same osmotic concentra-
tion, to equalize the rate of absorption. These factors, however, can-
not be controlled. Care was taken to deposit the solution émmediately
beneath the skin. especially in the case of guinea-pigs. A long, slender
needle was employed so that, on withdrawal, none of the liquid would
escape. We selected as the M.F.D. the smallest amount that would
kill practically all the animals.

1. Toxicity for guinea-pigs. Gessner and Nauheimer (6) reported
that the M.F.D. of nupercaine for guinea-pigs was 8 to 9 mg. per kg.,
and for procaine 450 mg. per kg., nupercaine appearing to be fifty
times more toxic. On rats, however, these authors found nupercaine
to be only seven to eight times more toxic than procaine. We were
unable to confirm the results of Gessner and Nauheimer. Even 20
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mg. of nupercaine per kg. injected subcutaneously killed only one in
five guinea-pigs; whereas 25 mg. killed all. This dose is somewhat
higher than the figure reported by Bond and Bloom (2) from this
laboratory (20 mg.), possibly owing to seasonal and other variations.
Considerable difficulty was experienced in obtaining the M.F.D. for
procaine, as the following protocol will show.

5Y

Procaine Mg. per kg. Lived D
450 4
475
500
525
550
575
600
625
650
700 0

Apparently, in the case of procaine, there existed a balance between
the rate of absorption and the detoxication of the drug. The differ-
ence between our M.F.D. of 700 mg. and that of Gessner and Nau-
heimer (450 mg.) may be due to the differences in concentration of the
solutions used, and in the age of the animals. Gessner and Nauhei-
mer (6) report the average body-weight of their cavies as 190 gm.;
ours ranged from 350 to 600 gm. Roth (13) places the M.F.D. of
procaine for guinea-pigs at 600 mg. per kg.—100 mg. less than ours.
According to our results, then, nupercaine is at most only twenty-
eight times (700/25) more toxic than procaine for guinea-pigs, when
administered subcutaneously.

2. Toxicity for cats. The subcutaneous M.F.D. of nupercaine for
cats has been determined by Lipschitz and Laubender (11) to be 15
to 20 mg. per kg. Our protocol shows that it is approximately 25
mg. per kg.
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Nupercaine Mg. per kg. Lived Died
15 1 0
20 2 0
25 1 7
30 0 4
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Schmitz and Loevenhart (14) report the subcutaneous M.F.D. of
procaine for cats as 450 mg. per kg. We have found it to be somewhat
higher (550 mg.).

5
&
&

Procaine Mg. per kg.
375

400
425
450
475
500
525
550 0
Our results suggest that nupercaine is twenty-two times (550/25) more
toxic than procaine for cats.

3. Toxicity for dogs. The M.F.D. of nupercaine for dogs has been
determined by Bond and Bloom (2) to be 25 mg. per kg. subcutane-
ously. We have been unable to locate any reference to the fatal dose
of procaine subcutaneously in dogs. Biberfeld (1) reported that 250
mg. per kg. subcutaneously was ot fatal, although Hirschfelder and
Bieter (8) have erroneously quoted him as stating that this is the
fatal dose. Our results give a much higher figure (525 mg.). The
solution was injected subcutaneously in two places, owing to the large
quantity employed.
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Procaine Mg. per kg. Lived
375 1
400 1
450 1
1
1

N

475

500

525 0
For dogs, nupercaine, then, is twenty-two times (525/25) more toxic
than procaine.

Keyes and McLellan (9) suggest that, for man, the absolute toxicity
of nupercaine is about twenty times greater than procaine, an estimate
that agrees well with our determinations on cats and dogs. They
believe that 30 cc. of a 0.2 percent solution is the maximal therapeutic
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dose (caudal anesthesia). This amount is far above that which might
be used for exodontia. However, since the concentration of the solu-
tion of nupercaine (0.2 percent) is 1/10 that of procaine (2.0 percent),
the relative toxicity of nupercaine as used by us is only twice that of
procaine. This higher relative toxicity of nupercaine is compensated
by its greater efficiency as an anesthetic agent. Nupercaine is ap-
parently rapidly eliminated or detoxified by the body (2).

CLINICAL REPORT

Nupercaine solution was made as follows: Nupercaine hydrochlo-
ride was dissolved in 0.9 percent saline to make a 0.2 percent solution,
which was sterilized by boiling. Nupercaine isa relatively stable com-
pound not destroyed by boiling or long standing, if the pH is below
6.5. Occasionally a slight turbidity appeared in the solution, dis-
appearing on addition of a few drops of 1 percent hydrochloric acid.
This turbidity is due to the formation of the insoluble base when the
reaction is alkaline, addition of this small amount of acid changing the
base to the soluble salt. The acid has the further advantage of pre-
venting oxidation of epinephrine, which occurs in an alkaline medium.
However, care should be taken not to add more acid than is necessary;
excessive acidity of the solution causes local irritation on injection.
After cooling, fourteen drops (0.7 cc.) of 1:1000 solution of epinephrine
hydrochloride were added per 30 cc. of nupercaine solution. The pro-
caine used in Experiment 1 was a standard 2.0 percent solution in
ampules containing epinephrine, 1:50,000.

The experiments were conducted on three groups of patients:
Group 1, ten dental students; Group 2, 54 negro patients of both
sexes presenting for extractions at St. Philip Hospital Dental Clinic;
Group 3, both white and colored patients presenting for treatment at
the Dental Clinic and at St. Philip Hospital.

Group 1

In this group, no extractions were performed, the object having
been merely to test the onset and duration of anesthesia.

Experiment 1. Five students were given bilateral mandibular
injections: 1.5 cc. of 0.2 percent nupercaine with epinephrine on the
right side; 1.5 cc. of 2.0 percent procaine, with epinephrine, on the
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