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Letters 
Cholinesterase Activity 

The recent article by L. S. Rubin (1) 
suggesting a relationship between "ace- 
tylcholine-cholinesterase imbalance" and 
"functional psychoses" raises interesting 
possibilities. We are particularly inter- 
ested in this suggestion since we have re- 
ported studies (2, 3) which indicate a 
relationship between cholinesterase ac- 
tivity in the cerebral cortex and adap- 
tive behavior among normal animals. 
However, there seem to be serious diffi- 
culties with Rubin's interpretation of his 
data, and with his proposed "experi- 
mental therapy" with schizophrenic pa- 
tients. 

Although Rubin measured only cho- 
linesterase activity, he states that there 
are differences in acetylcholine-cholines- 
terase balance among his groups of sub- 
jects. Unless the amount of acetylcholine 
is identical for all subjects, or unless 
there is a negative relationship between 
the amounts of acetylcholine and cho- 
linesterase (both rather doubtful assump- 
tions), it would seem necessary to meas- 
ure acetylcholine as well as cholinesterase 
in order to determine the balance be- 
tween them. From Rubin's data, all that 
can be said is that groups of subjects ap- 
pear to differ in cholinesterase activity. 
Two subjects who differ in cholinesterase 
activity might, in fact, have identical 
acetylcholine-cholinesterase balances if 
the relationship were linear. At the pres- 
ent time we are attempting to determine 
the acetylcholine-cholinesterase balance 
by measuring both acetylcholine and 
cholinesterase activity in the same ani- 
mal subjects. 

An even more puzzling question is 
Rubin's use of erythrocyte cholinesterase 
activity as a measure of the enzyme ac- 
tivity in the central nervous system. In 
our own work (3) we have consistently 
found that even within the central nerv- 
ous system the correlations of cholin- 
esterase activity among different loci 
(for example, cerebral cortex and sub- 
cortical brain), although generally posi- 
tive, vary from - 0.08 to 0.52, depending 
upon the strain of animals used. It would 
therefore be surprising if cholinesterase 
activity obtained from a blood sample 
provided a highly valid index for eho- 
linesterase activity of neural tissue-yet 
this is the assumption which Rubin ap- 
pears to make without giving any justifi- 
cation for it. 

On the basis of both of these assump- 
tions-that erythrocyte cholinesterase ac- 
tivity is a measure of central nervous sys- 
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phosphonate therapy for schizophreni6: 
patients showing a high level of erythro- 
cyte cholinesterase activity. It would ' 

seem questionable whether such therapy: 
should be undertaken as "the next step;"' 
prior to a more careful experimental" 
determination of the validity of the as-- 
sumptions. Diisopropylfluorophosphonate 
is, in any effective dose, a poison' which 
inflicts a biochemical lesion on the' cen- 
tral nervous system. The field of chemo- 
therapy of mental disease may well berie- 
fit from a more cautious and systematic: 
experimental approach. 

DAVID KRECH-. 
MARK R. ROSENZWEIG; 

EDWARD L. BENNETT: 

University of California, Berkeley 
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Krech and his associates have raised 
several pertinent criticisms of the inter- 
pretation of the data which I presented 
in a recent article (1) in which signifi- 
cant differences in the hydrolysis rate of 
acetylcholine by erythrocyte cholinester- 
ase were found between the blood sam- 
ples obtained from psychiatric patients 
and those obtained from normal human 
beings. 

The first objection pertains to use of 
the concept of an imbalance between 
acetylcholine and cholinesterase. The in 
vitro study was in fact restricted to the 
action of cholinesterase on a measured, 
constant quantity of acetylcholine chlo- 
ride. It must be admitted that in inter- 
preting the data, I was reminded of the 
finding of Nachmansohn and Rothberg 
(2) that the specific cholinesterase of 
nervous tissue has an optimal substrate 
concentration (about 10-2 M for acetyl- 
choline) and that at higher or lower sub- 
strate concentrations the cholinesterase 
activity drops off markedly. The in vivo 
interaction between cholinesterase and 
acetylcholine has also been demonstrated 
by Early and his associates (3). They 
found that after intravenous injection of 
from 4 to 8 mg of acetylcholine into rab- 
bits, the true cholinesterase content of 
serum, 4 minutes after injection, de- 
creased in four experiments, was un- 
changed in one, and increased in a sixth. 
In spite of the above suggested inter- 
action between cholinesterase and acetyl- 
choline in vivo, it is admitted that an 
experimental demonstration of this pre- 
sumed balance in human beings was not 
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The second objection of Krech et al. 
to my interpretation is one with which 
researchers in the area of psychophar- 
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macology are familiar. Nevertheless, fa- 
miliarity does not preclude embarrass- 
ment when one is asked to establish the 
identity between peripheral and central 
enzymatic activity. There is evidence, 
however, which does suggest a relation- 
ship between the specific cholinesterase 
of erythrocytes and the specific cholines- 
terase of the brain. Mazur and Bodansky 
(4) in their work on the rabbit and 
monkey and in work with human beings 
found that the cholinesterases of the red 
cells and brain are nearly equally sensi- 
tive to diisopropylfluorophosphate. This 
finding is in agreement with the report of 
Nachmansohn and Rothberg (2) in 
which it was demonstrated that nervous 
tissue and erythrocytes contained specific 
cholinesterase. Oberst and Christensen 
(5) studied the rate of regeneration of 
erythrocyte and brain cholinesterase in 
the rat following exposure to isopropyl- 
methylphosphonofluoridate and found 
that although the rate of regeneration of 
erythrocyte cholinesterase is somewhat 
faster than that of brain cholinesterase 
activity, still the pattern of recovery was 
similar for both. Cohen et al. (6) con- 
cluded from their animal study that sig- 
nificant depression of erythrocyte cho- 
linesterase activity by isopropylmethyl- 
phosphonofluoridate preceded significant 
depression of brain cholinesterase. 

The third objection of Krech et al. re- 
quires but a brief comment. The objec- 
tion is directed against the suggestion 
that diisopropylfluorophosphate be em- 
ployed experimentally in the treatment 
of schizophrenic patients showing a high 
level of erythrocyte cholinesterase activ- 
ity. Actually, reference was made to the 
use of members of the class of anticho- 
linesterases. In selecting diisopropylflu- 
orophosphate as the focal point for their 
objection, the authors caution against its 
use because "in any effective dose [it is] 
a poison which inflicts a biochemical 
lesion on the central nervous system." It 
is well known that diisopropylfluoro- 
phosphate has been used in the treat- 
ment of glaucoma and myasthenia gravis. 
Furthermore, it has been employed by 
Rowntree et al. (7), who administered 
from 1 to 2 mg/day to psychotic pa- 
tients for as long as 37 days without un- 
toward, measurable, permanent effects. 

LEONARD S. RUBIN 

Eastern Pennsylvania Psychiatric 
Institute, Philadelphia 
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