
T H E  NERVE-MODULUS F O R  ANESTHETICS 

FORsome years this laboratory has examined the 
quantitative eeects of local anesthetics upon nerve 
action-potentials. Full details of apparatus and meth- 
ods ~vill be published elsewhere. I t  mas found that for  
sciatic nerve of R. Pipiens 

T log R = Z  
when : 

T is the elapsed time in minutes between the applica- 
tion of the anesthetic and a decrease in action 
uotential of 80 uer cent. 

n~o~ar~~--rninirni~rneffective molarity 
R is the ratio nlillimum eEective rnolarity 
Z is a constant. 

We propose to call the quantity Z the nerve-niodulus 
fo r  local anesthetics. I t  was found closely to approxi- 
mate 5.50 for  five local anesthetics of unrelated chemi- 
cal ztructures. 

I n  the determination of local anesthetic-potency it  is 
a common practice to use the minimal effective concen- 
tration (31m) as a criterion of potency. Ntn is fre- 
quently determined by successively testing solutions of 
decreasing concentrations. Because the relationship 
between block-time and molarity is hyperbolic the 
experimental determination of tile minimum effective 
concentration presents practical difficulties. The use 
of the modulns Z renders this procednre unnecessary 
as from it the minimum effective concentration can be 
readily calculated. 
Thus 

Log ~ = fT 


R = log-=
Zi-
T 

and 

or more conveniently (and because Z = 5.50) 

Thus in  comparing an anesthetic with procain the 
ratio : 

When : 
&Il = mola~ity of proeaiil 
M, = molarity of a~lestlletic tested 
TI= block-time for proeain 
T, = block-time for anesthetic tested 
Z =modulus or 5.5 
P = potency (relative to procain) 

Consequently the minimum effective concentration 
of procain and the unknown may be compared without 
the determination of the Mm of either. When an-
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esthetics differing widely in potency are conlpared it 
is not usually possible to use equinlolar concentrations 
in testing them, because a n  effective concentration of 
one will be either too concentratecl or too dilute fo r  the 
other. 

The modulus permits direct comparison of solutions 
of unlike molarities. To correct the block-time for 
differences in nerve-diameters the standard nerve diam- 
eter mas arbitrarily taken as 500 micra. The block- 
time for  a given molarity was found to vary as  the 
square of the diameter of the nerve. Therefore it  is 
a simple matter to correct an observed block-time to 
that for  a standard nerve of 500 p. I n  practice a con- 
centration of anestl~etic is selected that causes 80 per 
cent. block in from 3.5 to 1 2  minutes. Higher concen- 
trations give inaccurate results because v11en excess -
anesthetic is present the molar/time relationship is not 
ralid. Lower concentrations yielding long block-times 
are inconvenient for tlie same reason that rendms the 
determination of h1m difficult. TThen a number of 
determinations of T have been made for  one or more 
values of ;\I the times are corrected to standard diam- 
eter, averaged, and 1Im calculated. The validity of 
31m can then be checked by direct experiment. When 
this is clone, 45 minutes is arbitrarily taken as the time 
in which a decrease in the action potential mnst be 
observed in order fo r  the concentration to be consid- 
ered minimal. I n  the five anesthetics t e s t ~ d  Nm cal-
culated from Z closely corresponded with the experi- 
mentally deterxilined values. 

F o r  anesthetics having prolonged action such as  
Snpercain the calcnlated 31111 was found to exceed the 
determined 3Im. These anesthetics block nerre-con-
duction for  much longer periods than those for  which 
the nlodulns vias found to hold, recovery-tirne in some 
instances being as  long as 3 or 4 hours contrasted with 
30 luinutes or less fo r  anesthetics such as cocain and 
procain. The nlodulus proves useful in making rapid 
preliminary tests of new compounds. When it  is 
found that the recovery time after 80 per cent. block 
is longer than 30 minutes, the calculated 1Iin should be 
checked by direct experiment before attempting to use 
the nlodulus to calculate the relative potencg P. Fur -
ther experiments are in progress. 
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T H E  QUANTITATIVE RELATIONSHIP  O F  

RIBOFLAVIN T O  CATARACT FORMA- 


T I O N  IN  RATS 


NUTRITIOPTAL in rats due to avitaminosiscataract 
was first described by Day, Langston and 0'Brien.l 

1 P. L. Day, W. C. Langston and C. S. O'Brien, Arner. 
Jozlr. Ophth.,  14: 1005, 1931. 


