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or pseudo-cholinesterase predominates in various tis- 
sues or body fluids. 

Recently we have founds that acetyl-beta-methyl-
choline is hydrolyzed only by true cholinesterase and 
not by pseudo-cholinesterase, whereas benzoylcholine 
is hydrolyzed only by pseudo-cholinesterase and not by 
true eholinesterase. These facts make it possible to 
estirr~ate quantitatively the activities of the true 
cholinesterase and the pseudo-cholinesterase sepa-
rately in any mixture of the two enzymes. 

Using this method determinations were carried out 
on the same organs of various species in order to 
ascertain which type of cholinesterase is present. 

Since cholinesterase plays an essential role in the 
chemical transmission of nerve imp~l ses ,~it was 
deemed of great importance to find out which of the 
two enzymes is present in brain tissue. Gray and 
white matter from the brain of representatives of all 
the vertebrate classes were investigated. I n  addition, 
various other organs, such as parotid gland and pan- 
creas, of several mammalian species were tested. The 
results are tabulated below (Table 1). 

TABLE 1 

TYPKOF PILESENT:
CHOI,TNK~TKKASE I N  

Rraiil Parotid gland Pai~creas 

Rat true
Mouse true
Guinea pig true pseudo-*
Rabbit true true 
Dog true iriixlure pseudo-*
Cat true mixture true 
(low true true 
Pig true pseudo-*
Clliclirn true
Turtle true
Frog true
Carp true 

* Traces of true cholinrslcrase present. 

The results listed in Table 1show that the brains of 
all the vertebrates tested contain only true cholines- 
terase and no pseudo-cholinesterase. This fact dernon- 
strates that in brain tissue it is the true cholinesterase 
which pcrforrns the function of hydrolyzing acetyl- 
choline aftcr it has been liberatcd. 

The other organs tcstcd, howevcr, show no regular- 
ity as to thc type of cholinesterase prcscnt, e.g., the 
parotid glands of various spccies may contain truc 
cholincsterasc or pseudo-cholincstcrase or both. Simi-
larly, the pancreas of the cat contains only truc cho- 
linesterase, while that of the dog contains only pseudo- 
cholincsterasc. 

S~~rrbrnary:Brain tissue of all vertcbrates contains 
only true cholinestcrasc. 

No gencral statement concerning the type of cho-
linesterase in any other organ can be made, true 

one species and pseudo-cholinesterase in the same 
organ of another. 
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ENTRANCE OF CHLORIDE WITH POTAS-

SIUM INTO LIVE RAT MUSCLE 


FIBERS-CL-SPACE ERROR 

THE niuscle of animals after adrenalectomy with 

high plasma potassium contains more extracellular 
f l ~ i d l * ~expressed as C1-space (liters of plasma water 
calculated to contain all C1 in 1lig muscle) than after 
DOCA therapy3 when plasma K is low. This result, 
surprising in view of Na retention in the latter case, 
may be elucidated by, in fact, is a good test of, the 
Boyle and Conway4 theory, in which C1 enters muscle 
fibers as KC1 in a Donnan equilibrium. Tested to 
date only in excised and immersed frog muscle, the 
theory is now tried in live rats. Conditions predicted 
to increase fiber C1 were imposed: a doubled plasma 
K and an 11per cent. increase in fiber water. Fiber 
C1, designated as C1- minus inulin-space, increased 
75 per cent. The error involved by designation of 
extracellular fluid as C1-space, error expressed ,as 
(C1- minus inulin-space) / (inulin space), is 44 per 
cent. before, 58 per cent. after imposing the condi- 
tion. Thus the C1-space error is not only absolute5 
but also dynamic or functional. Thiocyanate-space 
should involve similar errors. 

Of rats nephrectomized under ether, litter mate A 
received intraperitoneally 66 rnl/kg of a solution con- 
taining 3.75 gm per cent. inulin or equivalent sucrose, 
150 mM Na, 125 mM C1, 25 mM bicarbonate; in mate 
B, 50 mM K replaced equivalent Na and only this rat  
received drinking water during the 22-hour equilibra- 
tion. Only sheet muscles taken under amytal from 
the thighs were stripped into slender pieces and 
cleared of conncctivc tissue, fat, and visible blood. 
The same zinc filtrate of muscle or plasma gave ali- 
quots for the Volhard chloridc and the Scliwanoff 
color reaction for inulin or sucrose as f r ~ c t o s e . ~  The 
srrlall uniform nluscle "fructose" blank was deducted. 
Equilibrium was attained as revealed in comparable 
inulin- and sucrosc-spaces and in comparablc chloride 
and inulin values for plasma and the occasional peri- 
toneal water. 
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Concentrations of C1 in fiber water, calculated as 
(Cl- minus inulin-space) (cone. C1 in plasma 
water) /(muscle water minus inulin-space) , are 
matched with plasma K (chloroplatinate analysis7) in 
Table 1. The correlation is + 0.71 with a P value equal 

'UABLE 1 


~ L A S M AI< AND MUSCLEFIBER CL I N  RATS 

airBI./L. OF OR FIBIRWATBRPLASMA 

Gronn A Group I3 

Plasma I< Wber Cl Plasma I< Tiber C1 

to 0.0014 that the scatter result from uncorrelated ma- 
terial. From Boyle and Conway, Cll/dl = Cl/dF and 
if in the rat as in the frog dl =Ii, then Cl1 = (Cl/d) 
K. The regression equation for the combined data 
of Table 1is C1, = 0.28 + 0.795 IC. With (Cl/d) = .795 
= 107.5/d," d = 135.2 and d -Cl = 27.7, a very likely 
value for diffusible anions other than C1 in plasma, 
particularly bicarbonate. 

The negative correlation - 0.21, P = 0.20, between 
plasma C1 and fiber Cl/unit dry weight, though deter- 
mined over a limited range of plasma C1 values, tloes 
not support adsorption of C1 as such. I t  may mean, 
if any of the plasma Ii in nephrectorny comes from 
endogenous source in company with anions other than 
Cl, a reduction of plasma Cl as this Cl enters the 
fibers with I<. Such transfer may explain instances 
of fall in plasnia CL when the kidney is excluded and 
plasma 1I elevated: chronic nephritis, adrenaline re- 
lease, hemorrhage, shock, asphyxia, local venous 
stasis, etc. ; and, of course, the opposite when plasrna 
K is lowered : excess cortical hormone, anesthesia. 

The nluscles of group A contained an inulin-space 
15.8 per cent, larger than those of B. This suggests 
the inability of K compared to Na to support inter- 
stitial fluid bulk even after nephrectomy. Entrance 
into fibers of IC as KC1 from fluids containing Ii sub-
stituted for Na naturally entails entrance of water 
because of hypotonicity. Entrance of K in exchange 
for Na, assuming equal ionization inside, would 
involve no water shift. 

WALTERS. WILDE 
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PIGMENT PRODUCTION BY TUBERCLE 

BACILLUS I N  T H E  PRESENCE O F  


P-AMINOBENZOIC ACID 

PURSUIRGstudies on the chenlotherapeutic relation- 

ship between Mycobacterium tuberculosis and fungi,' 
an intensive yellow pigmentation has been observed in 
cultures of a certain strain of Tubercle bacillus when 
grown in the presence of high concentrations of 
p-aminobenzoio acid (PABA). That the formation 
of this kind of pigment apparently is not restricted 
to the Tubercle bacilli and has perhaps a general sig- 
nificance is suggested by a recent publication by Spink 
and V i ~ i n o . ~  These authors described the develop- 
ment of a yellow pigment in cultures of staphylococci 
when grown in the presence of sulfa drugs. 

Strain No. 607 of the American Type Culture Col- 
lection, growing first in Sauton's, later in Long's 
medium, was employed for the study reported here. 
Formation of the yellow pigment takes place in 
PABA concentrations of 1 :  1000 to 1:3000 after an 
incubation of about one week. At  first the color is a 
bright yellow, but the cultures often gradually become 
brownish. Numerous conglomerations of yellow crys- 
tals are visible microscopically between and around 
the bacilli which occasionally grow like fungi in long 
threads and chains. No similar coloration could be 
observed in the presence of sulfathiazole, sulfathio-
urea, aniline, sulfanilic acid or paraphenylenetliamine. 

Benzoyl- y - (2-methylpiperidino) -propano1 hydso- 
chloride, selected as an example of an amine-free 
derivative of benzoic acid, was without effect; by con- 
trast, p-an~inobenzoyl-diethylan~inoethanolhydrochlo-
ride (Procaine) gave a very intense color if concen-
trations of 1:250 to 1:500 were used. (Notice that 
this quantitative relation between PABA and Pro- 
caine is about the same as in their antisulfonamide 
activities.) 

Since the tubercle bacillus forms considerable 
anlounts of riboflavin under identical conditions, I 
first considered the possibility of an increased ribo- 
flavin formation due to the presence of PABA; my 
recent, findings, however, indicate that the yellow pig- 
ment here described is not identical with Vitamin B,. 
I n  the absence of PABA no pigment is formed if the 
magnesium content of the medium is changed or if 
mercuric chloride is added to the medium. It is 
known that changing the concentration of rnagnesiunl 
or addition of I-IgCl, increases considerably the ribo- 
flavin formation by Aspergillus n i g ~ r . ~  

The pigment is insoluble in ether, chloroform or 
petrol ether, but it is highly soluble in concentrated 
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