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with salt solution, and inoculated into a 
guinea pig which died on the 8th day with 
lesions of plague. A Microtus was placed in 
the crock with the remaining 69 fleas. The 
animal died in 13 days with the anatomical 
findings and the cultural isolation of P .  pestis. 

( 2 )  One hundred Malaraeus telchinum were 
placed on a Microtus with a terminal plague 
septicemia; the rodent died within a few 
hours. Three days later a Microtus placed 
in the crock with the fleas contracted plague 
and died on the 15th day after exposure. 

(3)  Seventy-five fleas were placed on a 
white laboratory mouse with many plague 
bacilli in the blood. Twenty-four hours after 

the death of the mouse, a Microtus was ex- 
posed in the crock. Six days later it was 
found dead from plague. 

(4 )  -411 identical experiment was conducted 
with 2 5 Malaraeus. The Microtus contracted 
plague and died on the 6th day after exposure. 
Experiments to explain the earlier failures 
and to evaluate the vector efficiency are in 
progress. 

Tlic. n l u a b l c  :issistancc of Mr. Robert Holden- 
ricd in  collecting the specimens and in making the 
specific dcterininations of the  niamnials, and  of 
lh. If. -4. Stewart with the flea identifications is  
gratefully ack~io~vledged. 
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On the Specificity of Bacteriuin-Decarboxylase. 

In a recent study1 on the histamine-forma- 
tion in fish muscle it was found that a minor 
fraction of histamine-units produced post 
mortem by bacterial action remains within a 
protein complex and can be liberated only by 
acid hydrolysis or by fermentative proteolysis. 
I t  was assumed, therefore, that hibtidine 
groups need not be present in a free form in 

1 Geiger, E., Courtney, G., and Sclinakenbcrg, 
Arch. Biochem., in  press. 

order to be converted into histamine groups. 
This implies that some bacterial ferments are 
able to split such peptide-linkages which 
involve the carboxyl group of histidine groups 
without attacking simultaneously those link- 
ages by which the histamine group is attached 
to the protein molecule. The possible forma- 
tion of such compounds was discussed by 
Guggenheim2 who assumed on a theoretical 

2 Guggenlieim, N., Bioclwni. Z . ,  1913, 51, 369. 
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basis that “bacterial or fermentative processes 
which produce amines from aminoacids may 
also convert polypeptides into peptamines.“ 
In view of some recent experiments by Gale3 
in which a high specificity of bacterial decar- 
boxylases was demonstrated, it was desirable 
to investigate the possibility of bacterial de- 
carboxyIation of some histidine derivatives. 
Since the hydrolytic action of bacterial pep- 
tidases coincides with the decarboxylation of 
di- and polypeptides it was investigated first 
whether histidine derivatives containing mono- 
acyla ted aminogroups like benzoyl- or acetyl- 
histidine can be decarboxylated by bacteria. 

Methods. The benzoylhistidine ( lz-ben- 
zoylamino-/3-imidazolyl-4 ( 5) -propionic acid) 
and benzoylhistamine (N-P-imidazolyl-4 ( 5 )  - 
ethyl-benzamid) were prepared according to 
Gerngross,4 and had a melting point 247’ 
and 148’C (cor) respectively. Our mono- 
acetyl histidine sample was obtained accord- 
ing to Bergmann and Zervas: (m.p. 169 C 
cor.) . Acetyl-,histamine was prepared from 
free histamine using the same method; a pale 
yellow solid was obtained, which until now 
did not crystallize. The decarboxylation was 
performed according to Gale,3 however lower 
concentrations of the substrate were added 
than in Gale’s experiments since benzoyl- 
histidine is less soluble at  acid reaction than 
histidine. Each set of experiments was per- 
formed with 3 different strains of Escherichia 
coli, cultured from human feces. I t  was 
shown in control experiments that all 3 
strains were strong histamine-formers, viz., 
they decarboxylated added histidine almost 
quantitatively. A culture of E .  coli in 500 
ml of tryptose broth (pH 5.0) was incubated 
a t  30°C for 16 hours, centrifuged and washed 
twice with sterile saline solution. The bac- 
teria were then suspended in 10 ml of the 
saline. T o  this suspension we added 10 ml 
of phthalate-buffer (pH 5.0) and 50 mg of 
benzoylhistidine or acetylhistidine in 30 ml 

3 Gale, F., Biochem. J . ,  1940, 34. 393: 1941, 

4 Gerngross, O., Z .  f. physiol. Clictit., 1920. 

OBergmann, M., and Zervns, L., BiodrfJirr. Z . ,  

36, 67. 

108, 50. 

1928, 280, 203. 

of water. A blank was prepared in the same 
way but contained 10 ml of water instead of 
the bacterial suspension. The samples were 
incubated for 6 to 12 hours at  37’C. The 
biological activity was assayed on the isolated 
guinea pig intestine, suspended in 20 ml of 
Locke-Ringer solution. 

After incubating acetyl- or ben- 
zoylhistidine with the bacteria even for 12 
hours, the ninhydrin reaction, which would 
indicate the presence of free histidine, re- 
mained negative. Consequently E.  coli con- 
tains no acylases which would be able to  split 
acetyl- or benzoylhistidine. The mentioned 
reaction became however strongly positive 
after hydrolysing the sample with 5 %  HC1 
for one hour. 

It was then investigated whether or not 
acylated histamines can be produced by 
E .  coli froni acetyl- or benzoylhistidine by 
decarboxylation. After 12 hours incubation 
no histaminelike activity on the guinea pig 
ileum was detected. The same intestinal strip 
responded to 0.05-0.1 y of histamine. The 
failure to contract could be attributed either 
to the inability of the bacteria to decarboxy- 
late the acyl compounds or to the pharmaco- 
logical inactivity of the decarboxylated com- 
pounds. Therefore the action of benzoyl- and 
acetylhistamine was studied and i t  was found 
that they were without effect even in concen- 
trations which were 100,000 times higher than 
the minimum effective histamine-concen tra- 
tion. After hydrolysing the solution of 
benzoyl- or acetylhistamine with 10% HCl 
on a boiling waterbath for one hour the 
solution had the expected very strong action 
on the intestine due to the formation of the 
free base. 

On the basis of these experiments it seemed 
possible that during the incubation with bac- 
teria the acylated histidines were decarboxy- 
lated to give biologically inactive acyl- 
histamines. The validity of this assumption 
was tested by subjecting the incubated solu- 
tion to acid hydrolysis, after which however 
no biological activity was found. Such a 
hydrolysis would liberate active histamine 
from its inactive acetyl- or benzoyl-deriva- 
tives. We claim therefore that during the 
incubation with bacteria no benzoyl- or acetyl- 

Results. 
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histamine was produced from the correspond- 
ing histidine derivatives. 

That the bacterial decarboxylase is not 
inhibited by acyl-histidines was shown by the 
following experiments: 

tidine. 

tidine + 50 mg acetylhistidine. 

histidine. 

Sample -4: Bacterial suspension +- 50 nig liis- 

Sample B:  Bacterial suspension -+ 50 mg his- 

Sample C: Bacterial suspension + .JU nig ncetyl- 

After 12 hours incubation only Sample C 
had no activity on the intestine, while Samples 
A and B contained equal amounts of histamine 
(35-40 mg), indicating that presence of acetyl- 
histidine does not inhibit the decarboxylation 

of histidine. ,halogous results were obtained 
with benzoylhistidine. 

Summary. The reported experiments show 
that the ability of E.  coli to decarboxylate 
histidine and, its derivatives is highly specific, 
since the acylation of the amino group hinders 
this process. We cannot decide however 
whether or not the E. coti are able to convert 
peptides into “peptamines” by decarboxyla- 
tion. If a free amino group should be neces- 
sary also in peptides, then such amino group 
could be provided not only by histidine but 
also by ,peptides containing histidine units 
with free carboxyl groups. 

We are indebted to Dr. C. Niemann (California 
Institute of Technology) for valuable suggestions. 
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Effect of Low Potassium Diet and Desoxycorticosterone on the Rat Heart.” 

DANIEL C. DARROW. (Introduced by Grover F. Powers.) 
From the Department of Pediatrics, Yale Cniuersity School of Medicine. 

In a previous publication1 attention was 
directed to lesions produced in the heart by 
injections of desoxycorticosterone acetate. 
This was to be expected since heart lesions 
develop on diets low in p o t a s ~ i u m ~ * ~ * ~  and 
injections of desoxycorticosterone acetate pro- 
duce a deficit of potassium and changes in 
muscle composition similar to those accom- 
panying diets low in potassium.1.5.G The 
lesions in the heart are not necessarily accom- 
panied by changes in the electrolyte composi- 

*Aided in part by a grant from the Fluid Re- 
search Fund. 
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2 Schrader, G. A., Pricket, C. O., and SaInion, 
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tion of the beart, and in rats it has not been 
certain that loss of heart potassium is pro- 
duced either by d,iets low in potassium or by 
injections of desoxycorticosterone acetate. 
Study of the effects of the combination of a 
diet low in potassium together with injection 
of desoxycorticosterone acetate was, therefore, 
undertaken to determine if heart potassium 
can be reduced in rats and if lesions are more 
quickly produced by this means. 

The chemical methods and the low potas- 
sium diet were described in previous studies? 
Owing to the size, the hearts of several animals 
were pooled and analyzed as a whole. Suffi- 
cient material was not available to include fat 
and chloride analyses. All values are ex- 
pressed per 100 g of dried tissue. 

Table I shows the results. While neither the 
diet low in potassium nor injections of‘ desoxy- 
corticosterone give more than a questionable 
lowering of heart potassium in 30 days, the 
combination of the diet low in potassium 

7 Miller, H. C., and Darrow, D. C., Ant. J .  
P?i!/siol., 1940, 130, 747. 




