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a powerful growth-stimulating honnonc for Str. 
/l(rmolylicus. He was nble to demonstrate o. rnnrked 
reduction in the 'lag phnsc' during the growth of 
this bacterium in beef infusion broth to which had 
hccn nddcd 0·1 per cent beet juice. Since beets nrc 
a rich nnturnl source of glutamine, tho connexion is 
suggest h·c. 

In nn attempt to grow tho freshly isolate<) strain 
of Str. lucmolyticus inn medium of completely defined 
chcmicnl composition, including glutamine, the 
peptono in medium was replaced with an 
nmino-ncid mixturo (Fildes') fre<ptently used in this 
lalJorntory for nutritional studies. No growth wns 
obtained under these conditions, nor wns growth 

when the peptone was replaced with nehl
hydrolysed casein. In view of these findings, it seems 
likely thnt there is present in pcptono another fnctor 
(or fnetors) whieh must be nntilnblc beforo frcshh· 
isolated Rtmins of Str. lm:molytiws can bo culti\·nte;1 
in u medium of known chemical composition. 
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Nature of a Group in Papain Essential to 
its Activity• 

of the litcrnturc on the ncti\·ation mul 
inactinltion of papain1 •

2
·'·' Rupports the hypothesis 

that there i;; nn essential group in tho acth·o 
enzyme. 

The acti\·c cr\'i;tnllinc cnz\·mc5, however, docs not 
gh·e n positi\'C · nitroprussi<ic test or n satisfactory 
titration with porphyrindin•. Crystnllinc papain, like 
certain other proteins, wns obscn·cd to gh·c n posith·c 
uitroprussidc test in the absence of cyanide only 
after denaturation. If, however, tho native protein 
wns first inactivated with iodoacctntc, then separate<! 
from the excess of iodoacetutc by precipitation with 
salt and finally denatured us before, no nitroprusside 
test without cyanide was obtained. In agreement 
with thi;; observation, hydriodic acid wns detected 
in the mother liquor from tho salt precipitation. 
Titration of tho denature<! protein in urea solution 
by iodine guvc rc,;ults which indicate that only one 
sulphur group (of about ten in tho papain molecule) 
is involved and thnt it disappears when the enzyme 
i;; inncth·ated by iodoacetate or cystine. This is 
supported by the observation that inhibition of 
papain ncti\'ity is produced by one molcculnr equiva
lent of iodoaectute. Papain is still 'native' nftet· 
reaction with cystine; thnt is, the solubility j,; 

apparently unnltcrcd nnd the protein can still be 
crystallized. 

It may be conchuled that the SII group that 
appears on denaturntion is blocked from reaction 
with some hut not with all rcngcnts while tho protciri 
is in the nnth·o Rtate. Dr. L. Anson informed us 
by private commtmication thnt ho hn'> thnt 
SH group» in certain proteins rcaet withiodoacetnmide, 
but nro not attaeked hy oxidizing ngent;:. 
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of titrating _denatured papnin SH 
\nth wchnc nrc shown m the accompanying table: 

E<tlli\'alrnt< of I F.<tlli\'a· Sl! prr Enlytne Trl'atmrnt prl'para· protein X 10' knts of <'quh·airnt 
tJ()I) of protein ------- >nlphy<lryl of artivc-

Total Note· In 
----

.\ . Xonr 3i 30 O·!l:l 

.\ l01loacrtate 37 :; -
A Xonr 10 ]j 17 
.\ Jmloact·tate 19 I I -
II I Xone 

3'' 2:J 

I 
2; 1·17 

B l'y,tinr 3:! 10 11 1·1 
II l',·<tine :!1 7·3 II l·j 
B :ll I :! -

-··-----

'l'ho cquintlcnts of protein arc calculated u;;ing a 
moleeular weight of 30,00tP. The enzyme prepara. 
tion treated with iodoacctato contained 21 milk 
clotting7 units of papain per mgm. of protein nitrogen 
when ncti\'ateu with cynniuc, nntl the one treated 
with both cystine nnd iodoacetate contained 27 units. 

:\ftcr the native protein had been freed of tho 
;i-10 fold cxcc;;s of iodoacetatc or tho of solid 
cystine, it was denatured by heating at 70-75° C. fot· 
10 minutes. Tho protein was centrifuged out, washed 
nnd finally dissoh-cd in strong urea solution. Thi;; 
solution wus treated c;:;;entially hy tho method 
described by Lavine8 for the estimation of ey;;tine 
except. that the temperature wns 0-5° C. The sodium 

solution wns 0·01 X. The blanks agreed 
to mthin 0·02 mi. 
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Glutamic Acid as a Hydrogen Carrier in Animal 
Tissues 

IT has previously been shown that et-ketonic acid.-> 
liberate carbon dioxide when nddcd to animal tissues 
under anaerobic conditions'. The evolution of carbon 
dioxide was found to be due to n. 'dismutution'. 

(I) :! ll.CO.COOII+JI,O R.CII(OII).COOH+lt.COOJI+CO,. 

\Vc have now found thnt tho anaerobic carbon dioxide 
formation from et-ketoglutnric acid in kidney and in 
heart musclo is greatly increased by the addition of 
ammonium chloride. The nnalvsis of this effect 
showed that et-kctoglutaric acid 'dismutes' with 
et-iminoglutaric ncid (which arises on addition of 
ammonium salt to et-ketoglutnric ns follows ; 
(2) COOl! · (Cll,), ·CO ·COOl! + 

(n·ketnglutarlc acid) 
l'OOII · (CI!,), ·en: C::\11) • C'OOII+n,O 

a·lminoglutnrlc acid) 
COO II • (l'll,l, • CII(Nil1) • COOn + 

(glutamic nri<l) 
coon ·<en,>,. !'OOII +CO,. 

(;uednic nc it!). 
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