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6. Diethylaminoethy'l-p-n-butylaminoben- of p-aminobenzoic acid when tested in tryp- 
zate hydroch1orid.e and p-n-bu tylaminoben- t icase soy broth against Streptococcus Pro- 
zamide were not antagonized by the presence gcnes (C203). 
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Action of Certain Carbohydrates on the Reaction of Eberthella typhosa 
with Antibody 0. 

In a previous publication. Olitzki. Shelub- 
sky and Hestrin' reported that certain car- 
bohydrates promote the pathogenicity of 
E. typhosa. Since Gram-negative microor- 
ganisms are normally eliminated from the 
peritoneal cavit?. in the mouse mainly by 
bacteriolysis a short time after the onset of 
infection.? the possibilit! that the carbohy- 
drates, which alter pathogenicity might also 
interfere with a bacteria-antibody reaction 
seemed to deserve consideration. The influ- 
ence of the carbohydrates previously em- 
ployed in tests of pathogenicity on the ag- 
glutination of typhoid strain 0901 by its 
O-antibody, the presence of which in anti- 
sera parallel the bactericidal a ~ t i v i t y , ~  has 
accordingly been examined. The results of 
the agglutination tests are shown in Table I. 

Table I shows that the carbohydrates used 
for testing, aiz. dextran, levan, mucin and 
pectin, markedly inhibit agglutination. The  
results were the same whether bacteria were 
added to the serum-carbohydrate mixture 
immediately after its preparation or after it 
had been incubated for 4 hours a t  37;C. 

The mechanism of the inhibition could be 
a serological reaction between the test car- 
bohydrates and the typhoid antibody. We 
have not, however, been able to detect a 
visible precipitation reaction when the car- 

1)ohydrate.q were mixed with anti-typhoid ser- 
11111. In order to ascertain whether the in- 
hibition is produced by interference on the 
part of the carbohydrates with fixation of 
itntibodies by the bacterium, or by an  inter- 
vention in the second stage of the agglutina- 
tion reaction, we measured the effect of the 
n1or.e active of the inhibitors (dextran 2%) 
levan 27h, pectin 2 7 6 ,  and mucin 5%) on 
a n t i 11 o dy- n it r oge n uptake . 

The carbohydrate solutions were sharply 
centrifuged to remove all insoluble particles. 
Heat-killed and washed bacteria sediment 
containing 0.419 mg nitrogen was then SUS- 
pended in 2.0 cc of the solutions. After the 
selected carbohydrates and bacteria had been 
in contact for 2 hours a t  37°C) the immune 
serum was added and the mixture allowed to 
stay for 24 hours in the ice box. The  bac- 
teria were then removed and washed and the 
N-uptake determined by a Micro-Kjeldahl 
method. In  another series of experiments 
the serum was left in contact with an in- 
hibitor for 2 hours at 37°C. Examination 
of this mixture failed to reveal any visible 
precipitation. Bacterial sediment containing 
0.260 mg nitrogen was then suspended in 
the mixture. The suspension was left for 24 
hours in the ice box. The  bacteria were 
then removed and examined as in the previ- 
ous series. Both series of experiments gave 
similar results. The control test without 
the addition Of inhibitor showed that the 
bacteria are normally able to remove in 24 
hours 0.033 mg N from 0.1 ml serum and 
0.061 mg N from 0.2 ml serum. I n  the pres- 
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TABLE I. 
Influence of Pathogenizing Substances on Agglutination of the 0901 Strain by Anti-0 Serum 

(Titer 1 : 10,000). 

End  of the agglutination 
Substance tested Concentration, TO titer 

I 

Dcxtran ( L .  mesenteroides) 0.1-0.25 
0.5-1.0 

2.0 

Levan ( A .  levanicum) 

Mucin 

Pectin 

Glycogen 

Starch 

0.1-0.5 
1.0 
2.0 

1.0 
2.0 
5.0 

0.1-0.2 
0.5 
1.0 
2.0 

0.5 
1.0 
2.0 

1.0-2.0 
5.0 

Inulin, gum acacia, cellulose (cotton) 0.1-5.0 

1 : 10,000 
1: 1,000 
negative at 1 : 100 

1 : 10,000 
1: 5,000 
negative at 1 : 100 

1 : 10,000 
1: 2,000 

1 : 10,000 
1: 1,000 

negative a t  1 : 100 

1: 100 
negative at 1 : 100 

1 : 10,000 
1: 2,000 
1: 1,000 

1 : 10,000 
1: 200 

1 : 10,000 

ence of any of the inhibiting substances (dex- 
tran, levan, mucin, pectin), however, no 
measura.ble quantities of antibody N were 
taken up by the cells. These observations 
accord with the findings of Reefer and Spink4 
concerning the effect of mucin on the bac- 
teriolysis of gonococci by whole blood and 
immune serum. 

4 Keefer, C. S., and  Spink, W. W., J .  Clin. Invest., 
1938, 17, 23. 

Summary. The union of O-antibody by 
E.  typhosa is completely inhibited by dex- 
tran, levan, and pectin at 2% concentration 
and: by mucin at  5% concentration. Reduc- 
tion of agglutination titer occurs in the pres- 
ence of starch ( 5 % )  and glycogen ( 1-2%). 
Inulin, gum acacia, and acid-degraded cot- 
ton cellulose in 5% concentration are without 
this effect. 
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Influence of Nitrogen Mustards on the Antibody Response.* 

CHARLES L. SPURR. (Introduced by E. S. Guzman-Barron.) 
From the Department of Medicine, the University of Chicago, Chicago, Ill.  

The absence of infection in the leucopenic 
phase following nitrogen mustard therapy of 
lymphomas suggests that some specific pro- 

*Th i s  study was supported in part by a grant 
from the Committee on Growth, American Cancer 
Society. 1942, 76, 335. 

tective mechanism persisted despite the dem- 
onstrable widespread damage to the hemo- 
poietic system. The role of lymphocyte in 
the antibody response1*2 suggests the lym- 

1 Ehrich, W. E., and  Harris, T. N., J .  Esp .  Yea . ,  


