of the training period. This variable
could be controlled by subjecting the
control mothers to the same training
and premating stress as the experimental
mothers.

ArNorp R. Karran
Department of Medical Genetics,
New York State Psychiatric Institute,
New York

17 April 1957

I am grateful to A. R. Kaplan for
pointing out a possible interpretation of
my experimental results on prenatal in-
fluences [Science 125, 698 (1957)] that
I had been quite aware of but had neg-
lected to indicate in the published arti-
cle. I am now starting a project to ex-
amine this question thoroughly.

How such effects, if they really occur,
have their action cannot be answered at
present. But I would suggest that a
mother stressed before pregnancy would
tend to have a much lower threshold of
reactivity to any of the mild stresses that
may occur during the course of normal
laboratory life. Thus, radically altering
the mother before pregnancy may be
quite equivalent to radically altering the
environment during pregnancy.

WiLLiam R. THOMPSON
Psychological Laboratory, Wesleyan
University, Middletown, Connecticut

1 May 1957

Electroencephalographic
“Blocking” and “Adaptation”

Under the title “EEG, consciousness,
and sleep,” Simon and Emmons (I)
have presented evidence that conditions
of wakefulness favorable to recognition
and recall of stimuli are accompanied
or preceded within 30 seconds by re-
cordable alpha rhythm. Yet the authors
recognize that processes of attention or
concentration following stimulation tend
to be simultaneous with reduction or
“blocking” of the alpha rhythm.

Although the electroencephalogram is
a record, from outside the head, of elec-
tric activity in the underlying cortex, the
magnitude of this activity depends to a
very large extent on the effectiveness of
subcortical pacemakers in driving and
synchronizing the cortical cellular ac-
tivity (2). It follows that the blocking
of alpha by stimulation can be easily ex-
plained if it is assumed that, during re-
action, the cortical cells engage in in-
dependent, nonsynchronous activity (3).
However, recent evidence shows that, at
least in the case of peripheral stimuli,
blocking or “activation” of the cortex
may be the result of asynchronous sub-
cortical impulses to the cortex from the
brain stem reticular formation (4).
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Whether this latter explanation applies
equally to blocking by perceptual and
ideational stimuli, which depend for ef-
fectiveness on cortical or cortico-thalamic
integrative and interpretative processes,
may still be a question.

Particularly significant is the fact that
blocking occurs in response to any new
stimulus that calls for interpretation or
readjustment but disappears as the
stimulus is evaluated and adjusted to.
An example of decreased blocking by
successive loud gong stimuli at 10-second
intervals is presented in Fig. 1. Measure-
ments of the “percent time alpha” (5)
of 20 left occipital electroencephalo-
graphic records were obtained by con-
ventional methods. The percentage of
time occupied by sequences of three or
more 8- to 12-per-second waves of more
than 15 pv amplitude was determined
for the 3 seconds before and the 3 sec-
onds after each gong stimulus. The
mean effects of nine successive repeti-
tions for 20 subjects show a progressive
reductior. of blocking. The decrease of
blocking from gong 1 to gong 6 is 16.02
percent, and from gong 1 to gong 9 is
28.12 percent. The probability of this
decrease occurring by chance is less than
51in 100 at gong 6 and less than 1 in 100
at gong 9.

Phase relationships of waves in differ-
ent head areas had previously shown
reliable adaptation of response to suc-
cessive gong stimuli, and the palmar
galvanic responses were likewise reliably
reduced with repetition (6). We have
also found that, with eyes closed, re-
peated writing of a word on an imagi-
nary blackboard produces marked initial
blocking, especially in the left hemi-
sphere, and a decrease or elimination
of blocking with practice. In fact, any
novel stimulus or activity will tend, at
first, to be accompanied by blocking of
the alpha rhythm, and, with familiarity,
habituation, solution of the problem, or

Go

REPETITIONS ong

rendering of the activity automatic,
alpha will be restored.

Similar observations of blocking of the
alpha rhythm are to be found through-
out the literature on the electroence-
phalogram. Their import, however, is
not always made explicit. That block-
ing occurs during periods of attention,
adjustment, and problem solving, when
cortical integrative processes are going
on, and that alpha returns with “auto-
mation” as other mechanisms, presum-
ably subcortical, become competent to
carry on and free the cortex for new
problems deserve consideration. As is
possibly evident in Simon and Emmon’s
observation of the waking resting state,
alpha may then prevail, and the cortex
will ride the wave of mental operations
as monitor—to intervene only when
things in some department fail to run
smoothly.

The possibility of a shift from block-
ing to alpha activity with repetition,
from active integration to automation,
and from, presumably, cortical to sub-
cortical control with habituation ac-
counts likewise for many puzzling ob-
servations. It explains, for example, the
fact noted by Hebb (7) and others that
complex test behaviors involving learned
skills which are probably relegated to
subcortical control may be relatively
little disturbed by extensive cortical
damage. It explains how complex psy-
chomotor behaviors, which were once
cortically determined, may sometimes
become inaccessible and uncontrolled
when routinized under automatic sub-
cortical control. It explains Simon and
Emmons’ observation of a relatively high
incidence of waking alpha during learn-
ing of repeated stimuli, notwithstanding
the blocking effects usually associated
with processes of attention or “concen-
tration.”

If the afore-noted electroencephalo-
graphic indications of the shifting levels
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Fig. 1. Example of decreased alpha “blocking” with repetition. Gong at 10-second inter-
vals. Paper speed, 5 cm /sec calibration is 50 uv.
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of relative cortical-subcortical function
are valid, they present far-reaching im-
plications for the interpretation of cere-
bral function.
CuesTER W. DArrROW
Ricaarp N. ViETH
JerRE WiLson
Psychophysiological Laboratory,
Institute for Juvenile Research,
Chicago, Illinois
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Differential Excretion of
D-Phenylalanine in Man

In the course of an investigation into
the extent of genetic control over certain
aspects of phenylalanine metabolism in
man, a major discrepancy was noted be-
tween the results of two methods used
in determining urinary phenylalanine
after ingestion of the r form of this
amino acid. The two methods were one-
dimensional paper chromatography, in
which a butanol-acetic acid-water mix-
ture was used, and a modified form of
the decarboxylase method of Udenfriend
and Cooper (I). The paper chromato-
graphic results were markedly higher
than the decarboxylase values and were
well beyond any methodologic differ-
ences. Since the decarboxylase method
is specific for wr-phenylalanine, while
chromatographic techniques do not dis-
tinguish between the 1 and b forms, the
simplest explanation of these results was
that the ingested phenylalanine was
racemic. Consequently, tests were run to
examine this hypothesis, and they clearly
demonstrated that the original substrate
was slightly racemic. The purpose of
this report is to point out the possi-
bility and implications of minor iso-
meric contamination in studies of amino
acid metabolism and to consider the
interesting variation in excretion rate
of p-phenylalanine that was observed
among individuals in these experiments
(2).

Meister et al. (3) have discussed the
problem of determining the degree of
optical purity of various amino acids.
They point out that techniques such as
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polarimetry cannot detect isomeric im-
purities of less than 1.00 mg percent,
while the use of oxidases and decarboxyl-
ases in properly designed Warburg ex-
periments can detect isomeric contami-
nation of less than 0.10 mg percent. In
this work, the presence of p-phenylala-
nine was demonstrated by measuring the
oxygen uptake on incubation with
p-amino acid oxidase, according to Bur-
ton (4). The original sample of phen-
ylalanine was run in the Warburg ap-
paratus with known amounts of p-phen-
ylalanine as controls, and oxygen up-
take occurred equivalent to 0.60 mg per-
cent of p-phenylalanine. A second sam--
ple of r-phenylalanine from a different
source, but not used in these metabolic
experiments, was tested in a similar
manner and was found to contain 0.17
mg percent of p-phenylalanine.

For most biochemical and physiolog-
ical experiments, such minor impurities
would probably be undetectable. How-
ever, in studies that involve recovery of
ingested amino acids from the urine,
isomeric contamination of the order of
0.10 mg percent could lead to serious
error. This follows from the fact that
the kidney acts as a highly selective
filter, retaining most rL-amino acids with
an efficiency of more than 95 percent,
while the p forms are excreted quite
readily (5, 6).

In the present studies, 2 g of the
L-phenylalanine, estimated to contain
0.60 mg percent of the p-isomer, was
given orally, and urine was collected for
the following hour. The phenylalanine
concentration in the urine samples was
determined by the decarboxylase and
paper chromatographic methods, the
difference between the two being taken

as an estimate of the concentration of
p-phenylalanine in the specimens. The
percentage of the p-isomer in these speci-
mens averaged more than 50 percent.
With feedings of from 5 to 10 g of the
substrate, isomeric contamination of as
little as 0.10 mg percent could lead to
an error of the same order of magnitude.

The simplest way to avoid the prob-
lem of minor isomeric contamination
would be to utilize techniques that are
specific for the L form of the amino acid,
such as the enzymic, and most micro-
biological methods. Another approach
would be to use the assays suggested by
Meister et al. (3) to insure minimal iso-
meric contamination. In this connection
we should like to suggest the possibility
of using man as a concentrating mecha-
nism for a suspected racemic amino acid
mixture before assaying it for b con-
tamination. Such a system could in-
crease by 100-fold the sensitivity of de-
tection of isomeric contamination.

In Table 1 are given the data on the
excretion rate of p-phenylalanine after
the ingestion of 2 g of the racemic phen-
ylalanine, containing 0.60 mg percent
of the p-isomer. The data are reported
as milligrams of p-phenylalanine per
milligrams of creatinine and represent
the average concentration for the first
hour’s urine specimen following the
feeding. The experimental subjects were
normal monozygotic and like-sexed di-
zygotic twins.

As can be seen, there is considerable
variation in the excretion rate of p-phen-
ylalanine, the range being more than
15-fold (0.024-0.379). Variability in the
excretion rate of p-isomers, and in par-
ticular of p-phenylalanine, has been ob-
served before (5, 7). The physiologic ex-

Table 1. Urinary excretion rate of p-phenylalanine in monozygotic and dizygotic twins.

Ratio of

Twins Sex D-phenylalfn}ine !ntrapair inlt\faeglalir
to( xc:;j:;rg;le differences difference
Momnozygotic
'y o T
i ? 0117 0.026 0.025
I
Dizygotic
“ S A
>3 SR
"5 ’ 008 0.060 0058
s SR - B
g S
Intrapair variance ratio, dizygotics/monozygotics 11.7%

* Significant beyond the 0.05 level.
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