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of insulin by pepsin and its reactivation has not as yet been deter- 
mined, it may be stated that the inactivation of insulin by pepsin 
and its reactivation, occur under conditioas diametrically q q ~ ~ -  
site, as far as the pH is concerned, to those necessary for a similar 
action of trypsin on insulin. 

SUMMARY. 

1. 
2. 

Pepsin ‘inactivates’ insulin but does not digest it. 
Liberation or dissociation of insulin from pepsin takes 

place, even after prolonged contact, at a properly adjusted pH. 
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Diphtheria toxin-antitoxin titration by Ramon method for 
practical application. 

By OLGA R. POVITZKY and EDWIN J. BANZHAF. 

[From tho Bureau of Labmatories, HeaJth Department, New Pork 
City.] 

The Ramon test was evolved from the works of Calmette and 
Masso1,l who in 1909 applied the flocculation test for titration in 
vitro of antivenom serum against Cobra venom. Nicolle, Cesari 
and Debains2 in 1919 applied the same principle for titration of 
diphtheria and tetanus toxin-antitoxin by the method of Ascoli.’ 
The reaction consisted in the formation of an opalescent ring in 
contact with a concentrated toxin and gelatinized antitoxin. 
Georgi* added a suspension of cholesterolized heart extract to the 
mixtures of toxin-antitoxin to obtain flocculation. 

Ramon’ in 1922 found that diphtheria and tetanus toxin and 
antitoxin alone, when mixed in certain proportions, will bring 
about flocculation. The mixtures with a deficiency or excess of 
either toxin or antitoxin will fail to flocculate. The first precipi- 
tate to appear in the mixtures Ramon calls the “precipitate indi- 

1 Ann. de L’Inst. Pasteur, 1909, xxiii, 155. 
2 Compt. Rend. Acad. des. Sci., 1919, clxix, 1433. 
3 Bed. Tierwr#ol. Wochenschr., 1911, No. 22, 389. 
4 Medizinische Klinio, 1920, xvi, 1053. 
5 Compt. Rend. SOC. de Bwl., 1982, Ixxxvi, 711. 
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cateur” and this corresponds to a nearly neutral mixture. From 
the latter the values of toxin or antitoxin are calculated. 

Scholtz‘ in 1923 found that it was not necessary to employ for  
this test the enormous quantities of toxin used by Ramon (20 cc. 
for each tube). H e  used instead 2 cc. of a stable titrated toxin 
and corresponding diiutions of serum. Glenny and Okell’ in 1924 
also used from 2 to 5 cc. of a stable titrated toxin and minute 
quantities of undiluted serum. All workers agree that the Ramon 
titrations agree closely with guinea pig tests and are therefore 
applicable for practical routine estimation of values of toxin and 
antitoxin. 

Povitzky and Banzhaf working on this test since early spring 
of 1924 arrived at the same conclusions. They found that the 
most reliable and constant results are obtained by the use of a 
potent stable toxin titrated for its L+ and flocculation values 
and undiluted serum o r  (if the latter is sufficiently strong) 
diluted 1 :1, that is, with an  equal amount of physiological salt 
solution. The amount of toxin was usually 2.5 cc. per tube. 
They also tried to work with only 1 cc. of toxin, diluting the 
serum correspondingly. The results, however, with a serum 
diluted 1 :5 were variable (delayed) in comparison with parallel 
tests with undiluted serum and larger amounts of toxin (2.5 to 
5 cc.). It is very important to read the results on the same day 
the testls are made, since the next clay more than two tubes may 
show flocculation and it would be impossible to tell which tubes 
precipitated first. With a stronger toxin, however, (this toxin 
is about 4 L + per cc.) the dilutions of the serum need not be so 
high and the test should be perfectly workable with 1 cc. of toxin. 

In  testing the serum and plasmas of thirty-five horses a t  dif- 
ferent times the above authors found only a very few discrep- 
ancies between the results of guinea pig tests and Ramon floccula- 
tion method. 

6 Centralbl. f. Bact. Orig., 1923, xci, 72. 
7 J .  Path. and Bact., 1924, xxvii, No. 2, 187. 
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Diphtheria Toxin-Antitoxin Titration by Ramon Tests. 
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* 1 cc. toxin = about 4 L+. The flocculating vlalue of the indimting mix- 
Units of ‘antitoxin per 
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(\) between two numbers, take number 
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t Tubes placed in water bath at 500 0. 
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