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DIGITALIS ASSAY STANDARDS. * 
BY L. W. ROWE.' 

In spite of the wide-spread consideration which the bio-assay of digitalis and 
other members of this group of heart tonics has received in recent years as evi- 
denced by the many published articles proposing slightly modified methods, the 
standards suggested for the different methods have seldom been compared. When 
one says that a certain Tincture of Digitalis has been standardized by the Houghton 
M. I,. D. Frog-Heart Method to contain 6.6 Heart Tonic Units and is therefore 
of 100bj7' activity, what relation has such a tincture to  one which is 10070 by the 
Cat Method? 

It is the purpose of this short paper to present data giving average experiences 
over a period of years with comparative tests of representative samples by several 
of the more frequently used methods SO as to give some basis for comparison be- 
tween products standardized by different methods. 

'I'he methods chiefly concerned will be the M. L. D. Frog-Heart (Houghton), 
the One-Hour (Official, U. s. P.), the Cat (Hatcher), with occasional tests by 
the Four-Hour Frog (Geneva Conference) and the M. I,. D. Guinea-pig (Reed 
and Vanderkleed). The details of the technique of these methods will not be 
given here as they are easily available in other published articles and scarcely need 
repetition. The test data will be tabulated SO as to compare results by each 
method with those by the Official One-Hour Frog Method. A few tests of Digitalin 
and Strophanthin are also included. 

From the data in Tables 1 and I1 and the summarized percentages and ratios 
in 'fable 111, it is seen that the four main standards for Tincture of Digitalis, 
namely (I)  U. S. P. One-Hour Frog Method standard (1 cc. Tincture = 0.083 mg. 
U. S. P. Ouabain), (2) the M. L. D. Frog-Heart Method (Houghton) standard 
(1 cc. Tincture = 0.033 mg. U. S. P. Ouabain), (3) the Cat Method (Hatcher) 
standard (1 cc. Tincture = 0.1 mg. U. S. P. Ouabain), (4) the Four-Hour Frog 
Method (International) standard, (1 cc. Tincture = 1 cc. Tincture from standard 
leaf), are actually not very different as judged by the average results on a number 
of samples each tested by more than one method. 

Roughly it seems that the One-Hour Method (U. S. P.) standard may be about 
107' more active than the M. I,. D. Frog Method standard and about lo'% less 
active than the Cat Method standard thus making the latter about 20% higher 
than the standard of the M. L. D. Frog Method. As for the Four-Hour Frog 
Method (International) standard, this seems to be about equal to the One-Hour 
Method standard and consequently 10% more active than the M. L. D. Frog 
Method standard and lo%> less active than the Cat Method standard. The 
Guinea-pig Method standard is apparently about right, that is, equal to the One- 
Hour Method standard but an insufficient number of tests on Tincture of Digitalis, 
one of which was on a sample where the One-Hour Method result was apparently 
low, made the ratio seem to be in favor of the One-Hour Standard. 

As for the actual standards, 1 do not favor Ouabain as the standard for Digi- 
talis since its action on the various animals in the more frequently used methods 

* Scientific Section, A.  PH. A, ,  Rapid City meeting, 1929. 
1 Research Labotatories of Parke, Davis & Co., Detroit, Michigan. 
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is much more rapid due to better absorption and a naturally faster toxic action 
on the heart. I t  is a suitable standard for Strophanthus activity, however. The 
international s,tandard Digitalis leaf used as a freshly prepared tincture is no doubt 
the best standard which is available a t  present for Digitalis assay. The potency 
of this international standard Digitalis leaf is apparently about equal to the stand- 
ard set in the present U. S. P. and consequently is a practical and easily attain- 
able standard which will not place too potent a tincture of digitalis in the hands 
of the average physician. Thus the equivalent of the present international stand- 
ard Digitalis leaf would seem from many considerations to be a better standard 
for the next U. S. P. than is our present Ouabain standard. 

The Cat Method standard is apparently the most active of all the standards 
proposed for Tincture of Digitalis and the method itself is open to criticism from 
the standpoint of accuracy since in eliminating the absorption factor, it frequently 
fails to show deterioration in tinctures which have been shown both clinically 
and by other bio-assay methods to have lost potency very definitely. 

While a consideration of the choice of a method of digitalis assay is a little 
beyond the scope of this paper, it seems logical to go on record on the basis of 
years of experience with the better known methods as being definitely opposed 
to the present One-Hour Method because of the indefiniteness of its end-point 
under actual conditions due to too short a period of absorption of a slowly acting 
drug, and to favor an M. I,. D. method in which a long enough period of time is 
allowed to elapse for the complete absorption and toxic action of the dose injected. 
The Four-Hour Frog Method proposed by the International Conference is entirely 
satisfactory for the assay of Strophanthus preparations where the action of the 
drug is more rapid, but for Digitalis the four-hour period is scarcely long enough 
for complete absorption and action even a t  20" C. ; for Digitalis the time limit should 
be placed at  six hours at least for definite and easily comparable results. 

CONCLUSIONS. 

1. Comparisons of the various standards proposed in the more important 
methods for the assay of Tincture of Digitalis, by means of tests of a number of 
samples, each by more than one method, show that the standard set for the Cat 
Method is fully 1Oyo higher than that set for the One-Hour Method and the Four- 
Hour Frog Method (these two seem about equal) while the standard originally 
set 30 years ago for the M. L. D. Frog Method is not more than 10% lower than 
the present U. S. P. standard. 

Very few comparative results were obtained with the guinea-pig method 
but the data pointed to the standard suggested being about right, that is, equal to 
that of the One-Hour and Four-Hour Methods for both Tr. Digitalis and Ouabain. 

The present U. S. P. standard for Tincture of Digitalis, namely, Ouabain, 
is not satisfactory and it is suggested that the international standard Digitalis leaf 
or its equivalent be adopted as the standard for Tincture of Digitalis in the next 
U. S. Pharmacopaeia. 

The official method for the assay of Digitalis preparations (the One-Hour 
Frog Method) as recommended in the present U. S. P. is not satisfactory and it is 
suggested that an M. I,. D. Method with a time limit of at least six hours be con- 
sidered for recommendation in the next U. S. Pharmacopia. 

2. 

3. 

4. 
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Sample. 

Tr. Digitalis A. 1 
Tr. Digitalis A, 2 
Tr. Digitalis A, 3 
Tr. Digitalis B, 1 
Tr. Digitalis B, 2 
Tr. Digitalis B. 3 
Tr. Digitalis 1-22 
Tr. Digitalis 2-22 
Tr. Digitalis 3-22 
Tr. Digitalis S-22 
Tr. Digitalis No. 2791741 
Tr. Digitalis Inter. Std. 
Tr. Digitalis Spec. 
Tr. Digitalis A 
Tr. Digitalis B 
Tr. Digitalis C 
Tr. Digitalis No. 2485855 
Ouabain U. S. P. 
Strophanthin KombC 
Digitalin A. D. M. A. 
Digitalin No. 309390 
Digitalin D. C. C. 
Digitalin No. 296460 
Digitalin No. 49929 

TABLB 111. 

%ofstd.* % of % of std. 
% Of std.* M. L. D. atd.' % of atd.* Four- 
One-Hour Frog Cat Guinea-Pig Hour 
Method, Method, Method. M. L. D., Frog, 

Per 
c a t .  

84 
77 
77 
89 
84 
94 
80 
80 
52 
96 

100 
120 
80 

72 

100 
200 
No std. 
No std. 
No bid. 
No std. 
No std. 

8 0 .  

Per 
cmt. 

90 
108 
100 
80 
m 
I08 
83 
66 
42 

180 
48 

136 
150 

112 
88 
72 
80 
100 
45 
46 
38 

112 
66 

m 

P a  
c a t .  

88 

70 

65 
61 
42 
118 

95 
132 

08 

97 

68 
68 
36 

p a  
c a t .  

185 

83 

42 
100 

46 

40 
100 
84 

P a  
c a t .  

100 

64 
100 
110 

No std. 

Ratios. 
1 to 1.07 
1 to 1.40 to 1.14 
1 to 1.30 
1 to 1.01 
1 to 1.07 to 0.83 
1 to 1.14 
1 to 0.70 to 0.61 
1 to 0.93 to 0.85  
I to 0.81 to 0.80 
1 to 1.87 to 1 .2  to 1.72 
0 to 1 to 1.40 
1 t01 .35t00 .95t00 .83t01  
1 to 1.25 to 1.1 
1 to 1.50 
1 to 1.40 
1 to 0.84 
0 to 1 to 0 to 0.58 to 0.75 
1 to 0.9 to 0.97 to 1 to 1 
1 toO.M)toOtoOto0.66 
0 to 1 to 1.30 to 1.02 
0 to 1 to 1.30 
O t o 1 t o 1 t o 1 . 1  
0 to 1 to 0 to 0.9 
0 to 1 to 0 to 1.14 

Footnotes referred to by asterisks-One-Hour standard. 1 cc. Tincture of Digitalis - 0.083 mg. U. S. p. 

Cat Method standard, 1 ec. Tincture of Digitalia - 0.1 mg. U. S. P. Ouabain. Guinea-pig Method 

Average ratio One-Hour Method standard to M. I,. D. Frog Method standard is 1 to 1.12. 
Average ratio One-Hour Method standard to Cat Method (Hatcher) standard is 1 to 0.94. 
Average ratio One-Hour Method standard to Guinea-Pig Method standard is 1 to 1.18 (3 comp.). 
Average ratio One-Hour Method standard to Four-Hour Method standard is 1 to 1.0 (2 comp.). 
Average ratio M. I,. D. Frog Method standard to Cat Method standard is I to 0.83 (8  comp.), Cat standard 

Average ratio M. I,. D. Frog Method standard to Guinea-pig standard is 1 to 0.92 (8 comp.). Guihea-Pig 

Average ratio M. L. D. Frog Method etandard to Four-Hour Frog standard is 1 to 0.70 (2 comp.). 

Ouabain. 

standard, 1 cc. Digitalis = 0.08 mg. U. S .  P. Ouabain. 

M. L. D. Frog standard. 1 cc. Tincture of Digitalis - 0.033 mg. U. S. P. Ouabain. 

i. 20% higher. 

standard is 10% higher. 

ABSTRACT OF DISCUSSION. 

E. E. Swanson stated that an interesting study of methods and standards had been pre- 
sented, and indicates that the methods should be studied with the view of harmonizing or selecting 
a method for adoption. He thought that the Hanzlik Pigeon Emesis Method was deserving of 
consideration because of the amount of work that had been done. He said that digitalin is very 
slowly absorbed by the frog, whereas the pigeons are quickly responsive. The point he wanted 
t o  make, however. was that a decision should be reached on method to  be adopted. 

James C. Munch said that the Committee on Physiological Assays A. PH. A. is now en- 
gaged in a somewhat similar study. Approximately fifty gallons of tincture of digitalis had been 
prepared and submitted to bio-assayists of the ASSOCLATION for comparative assays and to clini- 
cians for study. He had been collecting various methods for the assay of digitalis, and now had 
about fifty-seven methods; so far none of the studies by clinicians have been completed, but a 
study is under way. He stated that Rowe's study represented about a year's hard work. He 
conducted work of this kind several years ago with the view of determining the accuracy of the 1- 
Hour Frog Method, In writing to the assayists he had requested that they use the 1-Hour Method 
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and rcport on other methods which they had employed; also information was requested relative 
to the experience of the assayists. 

In discussing the subject with Dr. Hanzlik in Boston, he had been informed that Dr. 
Hanzlik would publish the results he had obtained in several kindred clinical cases compared with 
the “pigeon emesis” method. 

W. H. Zeigler stated that he had studied one of the assays and he was looking forward 
with intcrcst to the clinical reports. 

E. Fullerton Cook referred to thc efforts being ‘made to establish international standards. 
He statcd that thcre will be an International Secretariat on Pharmacopeias undcr the auspices of 
the League of Nations where every nation may obtain definite standards. 

James C. Munch stated that he had quite a lengthy discussion with bio-assayists of Canada 
while in Boston. They have been using “International Standard” leaf and obtained quite uni- 
form results. They pointed out to him that it was necessary to specify in greater dctail the 
method of preparing the test solution because slight variations in technic will give results varying 
from 25 to 100 per cent. 

STUDIES OF NEOARSPHENAMINE.* 

BY RALPH B. SMITH, A. I$. JURIST AND W. G. CHRISTIANSEN. 

Work done in this laboratory by Jurist and Christiansen’ indicated that i t  
would be desirable to  determine the of neoarsphenamine solutions, since the 
very rough results obtainable with indicators had given considerable evidence 
that the stability of the product was related to the pH of its solution. Further- 
more the pH could be used to indicate the presence of free acid because both so- 
dium formaldehyde sulphoxylate and 3,3’-diamino-4,4‘ dihydroxyarsenobenzene- 
N-methylene-sodium-sulphinate have a p H  of more than 8.0. Williams and 
Swett2 state that they have determined the p H  of solqtions of a number of com- 
mercial neoarsphenamines but give no details as to the method employed. Elvove 
and Clark3 and Hunter and Patrick4 have investigated the pH of arsphenamine 
solutions with the hydrogen electrode and found that true and reproducible values 
could be obtained and it was found in our Laboratory that the method of Elvove 
and Clark could be adapted to neoarsphenamine. 

In this investigation a bubbling type of electrode was used with a saturated 
half cell of the type described by Clark and Cohn.6 The electrodes were prepared 
according to  the method of Elvove and Clark3 by first plating them with a thin layer 
of bright gold and then with a thin layer of palladium black. Electrodes of both 
the coil and point type were used but as far as could be noted there was no difference 
between the behavior of the two types; in all cases a fresh pair of electrodes was 
used for each determination. 

The general method was to  put 13.5 cc. of double distilled water which had 
been cooled under nitrogen into the electrode vessel, place two electrodes in posi- 
tion and pass hydrogen through the bubbling tubes for about fifteen minutes, 

~~ ~ ~ 
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