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Anesthetic Properties of Procaine Amide (Pronestyl) and Other Amide 
Analogues of Local Anesthetic Compounds.* (17638) 

A .  R. ~ICINTYRE AND FENWORTH DOWNING. 
From the Deprrrtnieiit of Physiology and PharmncologJI, Fitiversitjl of Xebrciskn College of 

.Medicine, 0 mnlan, S e b .  

The recent use of X-2-diethylaminoethyl 
para-amino benzamide HC1 in the control of 
cardiac arrhythmias( 1) aroused interest in 
its anesthetic properties. ' Tbis substance is 
the amide analogue of procainet , its chemical 
relationship to the parent substance is shown 
b low.  S o  investigation of the anesthetic 
properties of amine compounds of this type 
appears to have been plreviously reported, 
though, it will be recalled, that anesithetics 
have bleen developed which contain one such 
(chain in addition to an alkoxy chain, attached 
to a quinoline nucleus, as for example Dibu- 
cainle (Kupercaine) : and several carbanilates 
having anesthetic properties have previously 
been investigated ( 2,3). Preliminary experi- 
ments performed on the isolated frog sciatic 
nerve by techniques previously described by 
us(4) indicated that procaine amide was rela- 
tively inert. I t  was found, however, that upon 
intracutaneous or subcutaneous injection in 
man that this compound caused prompt anes- 
thesia, the duration of which approximated 
that found for procaine. Accordingly it was 
decided to #investigate these somewhat unusual 
pharmacological properties of procaine amide 
in greater detail and to determine its anes- 
thetic index. During the course of these 
experiments it was decided also to compare the 
anesthetic properties olf Beta-diethylamino-4- 
ethoxy benzoate (Intracaine) and K- [2- 
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(N-e thyl-N-2-hydroxyethyl) aminoethyl] -p- 
butoxybenzoate HC1 (Compound No. 3 )  to- 
gether with their corresponding amide ana- 
logues. This paper contains the data obtained 
from these investigations. The  structures of 
the compounds examined are presented in 
Table I. 

Toxicity. The hl.L.D.ao for each of the 6 
compounds was determined upon mice by the 
method adopted some years ago in this 
laboratory( 5 )  and will not again be described. 
Table I1 contains the mouse M.L.D.50 for the 
compounds under study. I t  should be noted 
that the toxicities of the arnides do not bear 
a constant relationship to the toxicities of the 
parent substances. I t  is initeresting to note 
the low toxicity of the amide analogue of 
Compound No. 3. 

Anesthetic Potency. In vitro tests upon 
frogs' scia.tic nerves showed tha.t procaine, 
Intracaine and Compound KO. 3 caused 
prompt interruption of conduction, whereas 
the corresponding amide analogues of these 
compounds had little or no effect on the op- 
posite sciatic nerve of the same animal. When 
tested by intracutaneous and subcutaneous in- 
jections in man all the six compounds caused 
anesthesia and it is noteworthy that the amide 
analogue of Compound No. 3 was exceedingly 
rapid in action and caused no initial pain upon 
in,jection. Typical data from these experiments 
are summarized in Table 111. I n  vivo tests 
on rats anesthetized with sodium pentothal 
showed that these three amide analogues pro- 
duced little or no block compared with their 
parent substances when applied to undamaged 
sciatic nerves. 
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TABLE I. 
Names and ;Structureij of Anesthetic Compounds. 

Intracaine 

TABLE IT.  
X.L.D.50 and Toxicity Ratios. 

M.L.D. procaine 

Compound mg/kg M.L.D. compound 
M.L.D.,, ~ O U S C , ”  

Procaine HCl 600 f 20 
Procaine amide HCl 800 A 30 
Tntracaine IICI 430 & 15 
Intracaine amide HCl 565 -4 40 

450 * 20 t  
Compound No. 3 320 2 20 

900 -+- 100 Compound No. 3 amidc 

1.00 
0.75 
1.40 
1.06 
1.32 
1.87 
0.67 

* The mice used in these toxicity tests were larger and less resistant to procaine than thosc 

t The discrepancy is attributed to the high ambient temperature(6). 
generally used in this laboratory. 

Because these anesthetics and their amide 
analogues differed in #their actions upon intact 
sciatic nerves i t  was decided to determine 
their partition coefficients between frog 
Ringer’s solution and chlolroform. In pre- 
liminary experiments equimolar solutions of 
each of the six compounds were prepared and 
equal volumes of each were equilibrated with 

the same volume of chloroform. The Ringer’s 
solution a d  chloroform were then ana- 
l y d  for nitrogen. However, it was found 
that solutions of Compound No. 3 in Ringer’s 
solution became turbid at pH higher than 
6.6, and it was decided to prepare isotonic 
saline ~ l u t i o n s  buffered to pH 6.6 for all the 
six compounds and to equilibrate with chlwo- 
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lipid of the nerve sheath is penetrated relative- 
ly slowly by the amides. 

Conclusions. 1. The anesthetic potencies of 
three anesthetics and their amide analogues 
have been determined and compared. 

2. The amide analogues are relatively in- 
effective as anesthetics upon intact nerve 
trunks. 

3. The partition coefficients between Ring- 

er’s solution and chloroform and between 
buffered isotonic saline of these anesthetics and 
their amidle analogues have been determined. 

4. The differences in partition coefficients 
between these anesthetics and their a i d e  
analogues and their pharmacological actions 
have been discussed. 

_ _  - 
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Application of Ion Exchange Resins to the Purification of Certain Viruses. 
(17639) 

ROBERT H. MULLER. (Introduced by Joseph E. Smadel). 
From the Veterinary Bvisiom, Army Xedical Department Research and Graduate School, 

Washington, D.C. 

The application of ion exchange resins to 
the separation of closely related chemical sub- 
stances by adsorption or exchange of ions( 1) 
suggested a possible means of separating 
viruses from the host tissues upon which they 
are cultivated. Since virus particles and 
many hpst tissue components may be selec- 
tively adsorbed by a number of common 
adsorbents depending upon the pH of the 
suspending medium, their separation might 
be effected by passage of an infected tissue 
suspension through a column of ion exchange 
resin. 

Methods. Amberlite cation exchange resin, 
XE-64*, between 140 and 180 mesh was used. 
The resin was placed in a beaker fitted with 
a mechanical stirrer and converted from the 
acid to the sodium form with 4% NaOH. 
After thorough washing with distilled water, 
the resin was then converted to a mixed 
sodium-acid form by the gradual addition of 
concentrated HC1 to the resin suspension until 
the pH of the supernatant was at the desired 
poilnt between 5.8 and 8.8. Pyrex glass chro- 
matographic columns were then charged with 
the resin which was supported in the columns 
on coarse sand and glass wool layered over 

1. Applezweig, N., Annals N. P. Bead. Sci., 

*Manufae.tured by Rohm and Haas Go., Phila- 

___- 

1948, XLIX, Art. 2, 295. 

delphia, Pa. 

perforated glass plates. The amount of wet 
resin employed was twice the volume of virus 
suspension to be purified. The charged col- 
umns were rinsed with distilled water, 
drained, sterilized in an autoclave and chilled 
before use. 

The viruses used in these experiments were: 
Japanese encephalitis (Nakayama strain), 
Eastern equine encephalomyelitis (strain 86), 
Western equine encephalomyelitis (Rocke- 
feller strain), and rabies virus (CVS strain) 
obtained from the Virus and Rickettsiae 
Strain Collection at the Army Medical De- 
partment Research and Graduate School. 
The tissue suspensions were prepared from 
normal and infected chick embryos and mouse 
brains homogenized in a Waring Blendor with 
sufficient phosphate4mff ered physiological 
saline (pH 7.7) to make 5 to 20% suspen- 
sions. Follovving cent~fugation at Z o o 0  r.p.m. 
for 10 $minutes It0 remove coarse tissue par- 
ticles, aliquds of the cleared suspensions were 
pipetted into the resin columns. With the 
aid of vacuum the fluid was pulled througb 
the columns in 15 to 30 minutes. Samples 
were saved from the original centrifuged sus- 
pensions and from the percolates for titration 
of virus infectivity and for determination of 
total nitrogen by the micro-Kjeldahl method. 
The infectivity of preparations was detersmined 
by intracerebral titrations using gruups of 


