which does not map into the sound sys-
tem altogether, in contrast to our alpha-
bet, which maps (at least in large part)
into the level of phonemes. What is the
critical feature of the difference between
the Chinese logographic and the Eng-
lish alphabetic system which leads to
reading difficulty? It could be the com-
plete absence of sound mapping in
Chinese; it could be the particular
properties of the phoneme, rather than
sound mapping per se; or it could be
the irregularities of the grapheme to
phoneme mapping in English.

We suspect that the phonemic repre-
sentation contributes most heavily to
reading difficulty. We and many others
have found that children with reading
backwardness have difficulty in “con-
structing” words from these isolated
sounds. There is further evidence both
from speech output (articulation) and
input (perception) that the alphabetic
unit or phoneme is unnatural or at
least highly abstract (11).

If our suspicions are correct, then
some unit intermediate between the
morpheme and the phoneme—for ex-
ample, the syllable—might be more
suitable as a vehicle for introducing
reading. An efficient orthography must
satisfy only two requirements. It must
be easy to learn and it must be produc-
tive in the sense that, after mastery,
new words can be read without learning
‘new symbols. Hence, the ultimate un-
workability of the whole word method
(12). The syllabary may meet these
requirements (13). It has the advantage
of pronounceableness (many phonemes
cannot be pronounced in isolation) but
still maintains its productivity or open-
endedness. It may therefore be a good
step on the road toward learning to read
alphabetic writing (14).

PauL RoziN
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RaNA SoTsky
Department of Psychology,
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Potassium—Adenosine Triphosphate Complex: Values of

and Uses for Its Formation Constant

A number of incorrect statements
concerning the formation constant for
KATP3— appeared recently (I). Among
these are: “Our experiments . . . show
these (previously published) values to
be in error.” and “Thus, our values for
the formation constant are about 25
times larger than the previous esti-
mates.” These statements suggest that
authors who have used the previously
published (2—4) values for Kjy; to calcu-
late the concentrations of KATP3—,
ATP4—, and so forth at appropriate
ionic strengths should do their work
again using a number 25 times as great
fOI" K 1o

The authors provided a preprint of
another paper (5) which contained
more information about their measure-
ments. They had measured the pH and
the activity of K+ in a number of
aqueous solutions prepared by adding
measured amounts of KOH solution to
measured amounts of K,ATP. For each
solution it was then possible to calcu-
late the concentrations of ATP%—,

KATP3—, free K+, and so forth from
the relationship:
drarr™
K =
fo ax* X asre*”

Frare™

‘ fxt X fare®

8-
CRATP
=
cx* X Canr

where a; is the activity of the ion in-
dicated, ¢, is the concentration, and
fy the activity coefficient. Mohan and
Rechnitz obtained values for Ky, by
assuming that the activity coefficients
(fy) of each ion were given by the
equation:

» IO.B
—log fy = AZ [—1 = 10_5—0.31]
Z, is the charge on the ion y at the

ionic strength I. This amounts to an
algebraic extrapolation of Ky,

8
CRATP'

K —
i1 k™ X Care®

from the ionic strength of measure-
ment to zero ionic strength, Kj, ob-
tained in this manner was quoted as
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21923 and 218=*=20 (I); and
2224 =224 and 219.6 =24.1 (5)
based on measurements with two dif-
ferent, commercially available, potas-
sium ion—specific electrodes. To evalu-
ate the applicability of this algebraic
extrapolation, I calculated values for
Ky, for each of the measurements made
above pH 9 (5, tables 1 and 2). The
values obtained ranged from 162 to
74, the ionic strengths from 0.004 to
0.015, but most were in the range
0.011 to 0.015 with Ky in the range
from 80 to 95. The logarithms of these
experimental values for Ky; were plotted
against /%5 The resulting scatter dia-
gram indicated convincingly that a
graphic extrapolation using any reason-
able function of 7% was not possible.
It was, however, clear that the value
of Ky, that should be used in the neigh-
borhood of 7=0.011 to 0.015 was
closer to 90 than it was to 220.

It should also be clear that increases
in ionic strength above 0.015 would be
expected to cause a further decrease
'in the value of Ky, although present
knowledge does not provide quantita-
tive guidance for such extrapolation.
The extrapolation equation used by
Mohan and Rechnitz (5) gave values
within a factor of two—not 25—of
those published previously at higher
ionic strengths.

The experiments of Mohan and
Rechnitz have provided new evidencs
of the existence of KATP3— in aqueous
solutions. Because their measurements
were made at low ionic strengths they
have been able to provide an estimate
of the “thermodynamic” value of the
formation constant, Ky, and thus one
could estimate the standard free energy
of formation of this ion. However, in
most biological fluids the ionic strength
is much higher than the range covered
by their measurements or by any ex-
trapolation method known to be ap-
plicable. Therefore, in practical situa-
tions one must use the “concentration”
constant, Ky;, measured as close to the
desired ionic strength as possible. For
KATP3—, O’Sullivan and Perrin (4)
reports Ky, ; = 14 at 25°C, Melchior
(2) reports Kyy, = 10 and Ksy3 = 7,
also at 25°C,

N. C. MELCHIOR
Loyola University Medical Center,
2160 South First Avenue,
Maywood, Illinois 60153
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Although Melchior does not dispute
the numerical values for the formation
constant of the KATP3— complex ob-
tained in our study (7, 2), his critique
implies that our values differ from
earlier estimates because of effects of
ionic strength and suggests that the
earlier values are fully satisfactory for
calculations in biological media. We
cannot accept Melchior’s contention,
even his technical points, for the fol-
lowing reasons.

1) Contrary to Melchior’s assertion,
ours is not an extrapolation method.
Rather we have made our measure-
ments directly in a region of ionic
strength where meaningful activity co-
efficients may be used. Thus, our
method yields thermodynamic rather
than conditional values.

2) Melchior does not take into ac-
count the effect of the supporting elec-
trolyte used to control ionic strength
in the earlier studies. As we have ex-
plicitly pointed out (2), an apparent
lowering of the formation constant will
be produced if the cation of the elec-

Skull from Spruce Swamp: Case

Included in Powell’s report () on
a possible case of aboriginal trephina-
tion was a photograph of the skull from
Spruce Swamp Burial 1. On the basis
of that photograph and on my experi-
ence as a neurosurgeon, I believe that
the defect shown resulted from an
encepholocele or meningoencepholocele.
The cranial aperture exactly in the mid-
line is a characteristic feature of these
conditions. Through this hole, present
at birth, meninges (membranous cov-
erings of the brain) with or without
rudimentary brain tissue herniated, and
the protruding mass formed a bed in the
soft infant bone. Brain pulsations were
transmitted through the aperture and
met against the bone edge, which

trolyte associates with ATP. No addi-
tional cations are used in our study.

3) As Melchior himself points out,
there is no reliable method for extrapo-
lating our thermodynamic formation
constant values to media of high ionic
strength. A rough estimate has shown
(2) that our value would still substan-
tially exceed earlier values at 0.2M
ionic strength, even if the leveling
effect of the electrolyte cation is
neglected.

Finally, we cannot support Mel-
chior’s suggestions that conditional
values for formation constants should
be used in biochemical calculations in
preference to thermodynamic values.
Indeed, we feel that the use of non-
thermodynamic quantities is only justi-
fied as an expedient when rigorous
values are not available. In those stud-
ies where electrolytes used to maintain
ionic strength contain ions not even
present in biological media, the validity
of the resulting conditional constants
is especially questionable.
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of Cranial Dysraphism?

caused the bone to “build up” at the edge
that received most of the pulsations.
The skull may become “saucerized”
also by benign tumors within it and
growing out of it, or resting upon it,
especially in young individuals. When
this process is present exactly in the
midline and an aperture is pierced
through the skull at the bottom of the
“saucer,” a diagnosis of congenital
cranial dysraphism seems mandatory.
H. HArRVEY Gass
529 Fisher Building,
Detroit, Michigan 48202
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