we infer that sexual differences are not
confined to cell size alone (Fig. 1). The
density of cell packing and the amount of
neuropil in RA and HVc also differ be-
tween males and females (25). Males,
with a greater commitment to vocal
" learning, also have more neuropil. The
sexual dimorphism in vocal areas of
these two songbird species may be re-
lated to the fact that, whereas males of
both species learn their song by refer-
ence to auditory information, females do
. not normally sing.
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Relaxation Time versus Water Content: Linear or Nonlinear?

A recent report by Beall et al. (I)
concerns the relation between spin-lat-
tice relaxation time T, and the water
content in biological cells. Referring to
their figure 2B they state that ‘It appears
that within narrow physiological limits”’
(presumably for 4 = H,O/dry solids = 7)
“‘the changing cellular water content and
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Fig. 1. Relationship of relaxation time to wa-
ter content. The open symbols refer to origi-
nal data as given by Beall ef al. [figure 2B in
(1)]. The closed symbols refer to the corrected
relaxation time. Triangles (open and closed)
denote Chinese hamster ovary cells; squares
(open and closed) denote HeLa cells.

T, are linear, but when gross morphologi-
cal changes become visible, this relation-
ship deviates from linearity.”

The purpose of this comment is to
point out that under a correct inter-
pretation of ‘‘linearity,”” these data of
Beall et al. support rather than negate
the implied linear relationship. Obvious-
ly, T, cannot be a linear functioni of
x = H,0/dry solids. This is so sincé for
x —  (bulk water) one must have
T, = Thee = 2500 msec. The correct
““linearity’’ relation, alluded to in (1), is
that of the so-called ‘‘two-fraction fast-
exchange’” model (2). One can interpret
one fraction as bound water and the oth-
er fraction as free water. Then

a+b _a N b M
Tobs Ta Tb

where Tq is observed value of T,, T, is
bound water value of T;, T, is free water
value of T, = 2500 msec, a is weight
of bound water, and b is weight of free
water. Hence

a+b
a

Tcorr = (l/Ta - I/Tb)_1 (2)

where

Teorr = (1/Tops — 1/Ty)™! 3
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Thus it is the corrected value of T, Teorr,
as given by Eq. 3, that is linear in
(@ + b)la x x (note that a remains fixed
as water is added, and a + b is the total
weight of the water).

To test this, values of T, were taken
from figure 2B of (/); the corresponding
corrected values were then calculated
from Eq. 3 with T, = 2500 msec. In Fig.
1 we plot T, versus x; also shown are
the original data. It is our contention that
the corrected graph supports the linear
theory.
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In our report (I), we did not consider it
necessary to present a detailed analysis
of T, as a function of cellular hydration
as suggested by Brownstein and Tarr for
three reasons. First, a plot of 1/t;qpe
versus 1/x (where x is grams of H,O per
gram of dry solids) did not prove to be
linear over the entire range of hydration.
Second, Raaphorst et al. have shown

Serotonin Depression

Asberg et al. (1) have observed that
the distribution of spinal fluid 5-hydroxy-
indoleacetic acid (5-HIAA) in some de-
pressed patients was bimodal and in-
ferred that there may be a subgroup of
patients with ‘‘serotonin depression.”
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that, as the concentration of water in
CHO cells is decreased, the T, values for
the water protons first decrease and then
increase [see figure 3 of (2)]. Third, the
relaxation times of water protons were
shown to change independently of cellu-
lar hydration during the HeLa cell cycle
[see figure 2A of (1)].

The analysis of Brownstein and Tarr
demonstrates -a linear relationship be-
tween their T, and hydration over the
range of 4 to 8 g of H,O per gram of dry
solids. Above 8 g of H,O per gram of dry
solids, there is a change in slope (see
their figure). This is the exact observa-
tion we made. Therefore, their comment
does not add anything new.
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There are alternative explanations for
this result.

Brain serotinin is known to have a
very large 24-hour rhythm (2), com-
parable to the range of variation noted by
Asberg et al. Furthermore, there has

been speculation that the phase of 24-
hour rhythms may be altered in de-
pressed patients. The bimodal distribu-
tion reported by the authors could thus
be caused by a bimodal distribution in
the phases of 24-hour serotonin rhythms
without any alteration in total 24-hour
serotonin turnover. Furthermore, since
one obtains a bimodal distribution by
sampling any sinusoidal or square-wave
rhythmic function at random phases, a
similar result might be obtained if the
phases of 24-hour serotonin rhythms
were random in depressed patients and
uncoupled from social synchronizers.

There is evidence that serotonergic
neurons mediate the appearance of slow-
wave sleep (3). Many depressed patients
may sleep poorly at night, but some also
nap during the day. Therefore, if a
rhythm disturbance is critical, one might
expect S-HIAA levels to correlate better
with measures of sleep than with the
overall depression ratings, especially cor-
relating cerebrospinal fluid (CSF) 5-
HIAA with the amount of sleep in the
hours immediately before the CSF
sample is obtained. While it would be
most interestfng to quantify slow-wave
sleep electroencephalographically, it
might be sufficient to estimate the
patients’ sleep subjectively to test wheth-
er sleep timing accounts for the hetero-
geneity of CSF S5-HIAA in depressed
subjects.
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