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ing abdominal operations and that it is the diaphragmatic compo- 
nent that is primarily affected. 

Inasmuch as post-operative pulmonary complications usually occur 
in the lower lobes and most commonly follow operations on the 
abdomen, it is probably more than a coincidence that abdominal 
operations result in decreased diaphragmatic excursions with the 
attendant diminution of ventilation of the lower lobes of the lungs. 
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Fermentation of "Levan" by Pneumococci. 

JOSE ZOZAYA. 

Proin 1 1 ~  Xul ford  Biological Laboratories, Shnype 4 Dohine, Clcwoldcit, Pa. 

The studies of Hiss' show that inulin is fermented by the pneumo- 
coccus organism and that this fermentation can be used as a method 
c. f differential diagnosis between the Pneuincxoccus group and the 
Streptococcus. Bergey' mentions a Streptococczu irzulinacczcs Orla- 
Jensen, which also ferments inulin. A differentiation between these 
two organisms can be made by using other sugars. Among fungi, 
the presence of an inulase appears to be widespread, and inulin de- 
composition has been observed both among higher and lower types. 
Bourgt3elot3 found inulase in As/wgiZZus niger; Gi-iiss4 in Ustilago 
maydis; Dean; in Aspergillus izigcv and a Penicillium ; Frous in Mor- 
chella ; Wehmer' in a species of Mucor ; Hanzawa* in Rlzizopus dele- 
n m ~ ;  and Castellani and Taylor9 in Monilia wmccdoutiensis. 

In  view of the work of Harrison, Tarr and Hibbert" and of 
Hibbert, Tipson and Braunsll on the constitution of levan and its 
relation to inulin, it seemed of interest to investigate the fermenta- 
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8 Hanzawa, J., Mykolog. Zentrbl.,  1912, 1, 76.  
9 Castellani, A., and Taylor, F. E., Biochem. J., 1922, 16, 655. 
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tion reactions of levan obtained from B. nwsentericus and from B. 
subtilis as well as of dextrans obtained from two different strains of 
Leuconostoc nzesenteroides.” 

The method used was as follows : Sugar-free bouillon plus 10% 
normal horse-seruni and 1 % Andrades’ indicator. The carbohy- 
drate was added after filtration through a Berkefeld candle in order 
to make a final concentration of 1%. A control of the horse-serum, 
sugar-free broth, without carbohydrate, and each of the sugar media 
was seeded from an 18-hour Mood-agar, slant culture of virulent 
“S” pneurnococcus Types I and 11, and also from an “R” pneumo- 
coccus of the same type. The cultures were incubated at 37°C. and 
reactivity observed after periods of 24 hours and 4 days respectively. 
Readings were checked against the control, which latter exhibited 
nG reactivity as denotei! by its inability to produce a color change in 
the medium. The results are shown in Table I. 

TA4BLE I. 
Fermentation [rests icith P~zou~;zococci and the Lez;an, Dextraii and Inulin 

Pol ysaccharides. 
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Levan 
B. mesentericzis 

Leven 
B. subtilis 

Dextrnn 
(Leuconostoc LWescn- 

teroides A3) 
Dextran 

teroides AG) 
Inulin 

(Leuconostoc Mcscn- 

Control 

24 hr. 

34 hr. 

2-1 hr. 

4 days 

4 iiaya 

4 days 

24 hr. 
4 days 

4 anys 

4 days 

24 hr. 

24 hr. 
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- No acid production; k very slight acid; + distinctly acid, and ++ strongly 
acid. 

The results show that levan but not dextran undergoes fermen- 
tation, although this change is less pronounced than with inulin. 
This difference may possibly be explained as due either to a dimin- 
ished action of the “inulase” of the pneumococci on levan or to the 
hwer activity of an enzyme capable of fermeting levan. The acidity 
in both cases seems to be mainly due to lactic acid obtained from 
the fructose, the latter formed by hydrolysis of the levan. 

* W e  wish t o  thank Prof. Hibbert for his generosity in supplying these poly- 
saccharides and correcting the manuscript. 
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Haworth12 showed that inulin is a polymerized anhydro-fructo 
furanose, the linkages being at  positions 1 and 2 of the fructose 
chain, while levan is formed by linkages at positions 2 and 6, as 
shown by Hibbert and co-workers. The structure of dextrans is 
unknown but is being actively investigated by the latter authors. 

In view of the present results, is it to be assumed that pneumo- 
cocci possess 2 different enzymes, one specific for inulin and another 
for levan, or that the same enzyme is capable of splitting both of 
these polysaccharides, which while polymerized f ructo-f uranoses 
yet differ markedly in structure? It seems possible, in the light of 
the suggestive and interesting researches of Quastel,13 who assumes 
the possibility of one cell possessing at least 56 “hydrogen trans- 
portases” (Thunberg’s terminology), that different enzymes are 
actually present. 

Much further work is needed to settle this fundamental point re- 
garding enzymic behavior of microorganisms on various chemical 
substances. The various enzymes apparently exert a very specific 
and selective action with respect to the chemical structure. 
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Seasonal Changes in Frog’s Muscles and Their Bearing on the 
Clasping Reflex. 

ERNST GELLRORN AND DAVID NORTIHUP. 

From the Department of Animal Biology, University of Oregon, Eugene. 

Sommerkamp’ showed that different striated muscles reacted 
differently to contracture producing substances such as acetyl cho- 
line, nicotine, etc., and explained his results by the assumption that 
certain muscle fibers (tonus fibers) reacting specifically to contrac- 
kire producing substances are unequally distributed in different 
muscles. I t  is apparent that these investigations have great impor- 
tance in the study of tonus. Therefore experiments were carried 
out in which the isometric tension of the flexors of the forelimb was 
determined in male and female frogs (Ra,na esczalenta). Acetyl 
choline ( 1 : lO,OOO), KSCN (0.1 13M) and veratrin ( 1 : 1 , 0 0 0 , ~ )  
were used during and after breeding season. The results are sum- 
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