pected on several simple hypotheses.
We interpret the results through the use
of a model (8) that includes a source of
variability intrinsic to the observer and a
sampling efficiency, @, that is indepen-
dent of image noise. This sampling effi-
ciency characterizes the performance of
the method used by the visual system to
sample the image, weight the coefficients
appropriately, integrate the result, and
utilize a priori information.

One can use the equations of the mod-
el (8), the definition of d;’, and a thresh-
old signal energy, Er, defined for an
observer d' of unity to obtain the equa-
tion Er = (N, + N,)/¢. This equation
describes the straight lines plotted in Fig.
2. The ideal detector has ¢ 1 and
N, = 0, so its performance falls on a line
of slope 1. A detector that had ¢ = 1 and
nonzero intrinsic noise would give the
dotted line of slope 1 and nonzero inter-
cept. Finally, a detector with intrinsic
noise and suboptimal sampling efficiency
would give a line of higher slope as is
indicated for the observer results. We
used the above equation and weighted
linear regression of the experimental
data to estimate the intrinsic noise spec-
tral density and observer sampling effi-
ciency for each type of target signal.

Our experimental statistical efficien-
cies were in the range from 0.2 to 0.7
(with standard errors between 0.05 and
0.1) and are model-free estimates. The
model-dependent calculations of sam-
pling efficiencies and intrinsic variabili-
ties were highest for a pulse burst of 4.6
cycle/deg. This target was the largest in
spatial extent and was located near the
peak of contrast sensitivity of the visual
system. The other targets had smaller
spatial extents, lower intrinsic variance,

and lower sampling efficiencies. The
sampling efficiencies ranged from
0.54 £ 0.07 to 0.83 = 0.15.

It is possible that intrinsic observer
noise is a function of image noise. For
example, N, = A + BN, + CN2. . . . If
the coefficients B and C are positive, our
estimates of intrinsic noise and sampling
efficiency are both too low.

What do these measurements mean?
There is not much scope for improve-
ment of the sampling efficiencies we
have obtained. It is possible that this
very high efficiency occurs because
these targets are well matched to pro-
cessing mechanisms at early levels in the
visual pathways. Several models (2) hy-
pothesize local Fourier analysis of small
regions of image, and this would involve
cross-correlation with a few cycles of a
spatial sinusoid. Furthermore, *‘simple”’
cells in the primary visual cortex of
cats and monkeys possess properties

that would enable the cells to act as
cross-correlators for our ‘‘simple’ sig-
nals (9).

There have been models based on sen-
sory cross-correlation of received signals
with expected signals. Such a model has
been proposed for motion detection and
pattern vision (/0), and for echo location
by bats (/7). Measured human auditory
efficiencies up to 0.4 have also been
reported for discrimination of damped
sinusoidal tones (12).

We have presented a method for in-
vestigating the absolute performance of
the visual system that allows one to
separate efficiency loss due to intrinsic
observer variability and noise from re-
sidual inefficiencies. The results show
that the residual inefficiency is very low
under certain conditions, suggesting that
very efficient processing methods must
be used.
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Hydralazine Reactions

The observations by Dubroff and Reid
(I) on reactions of hydralazine with *H-
labeled thymidine and *H-labeled deoxy-
cytidine in aqueous solutions, both in the
dark and in the presence of light, need to
be criticized. (i) Hydralazine is exten-
sively (85 percent) bound to human plas-
ma proteins (2). At the usual dose, the
highest free concentration is 107M to
107°M; Dubroff and Reid used 10~°M to
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10-'M. (ii) The half-life of hydralazine in
man is short (about 1 hour), and thus
average plasma levels are even lower (3,
4). (iii) Dubroff and Reid did not consider
that the major portion of apparent hy-
dralazine in human plasma is present as
labile conjugates (with pyruvic and a-
ketoglutaric acids and acetone) (5). (iv)
Hydralazine is unstable at pH 7.4 and
37°C (6). Between 0.5 and 28 days (J),
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most of the drug would decompose.
Thus decomposition products may be
the reactive species in the system de-
scribed by Dubroff and Reid. This criti-
cism regarding stability has been made
about other studies (7). (v) Hydralazine
is known to concentrate (400:1, vessel
concentration to plasma concentration)
in blood vessels of animals after a dose
of 1*C-labeled hydralazine (7). Immuno-
genic reactions may be initiated in ves-
sels, or their collagen (7). Collagen is
known to have carbonyl groups capable
of reacting with amino groups (8). (vi)
Several reviews deal with hydralazine (4,
7,9, 10), and two cover physicochemical
properties and assay methods in detail
(7, 9). Thus Dubroff and Reid should
consider the measurement of hydral-
azine in their experiments.
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The major criticism of Dayton and
Israili is that the actual concentrations of
free hydralazine in plasma are lower than
the 1.0 x 107°M we reported. First, it is
likely that highly negatively charged nu-
cleic acids can compete more effectively
than albumin and other plasma proteins
for binding to hydralazine. Second, in
patients susceptible to hydralazine-in-
duced lupus erythematosus, plasma con-
centrations of 1.0 X 1075}/ hydralazine
can be achieved (/, 2). The latter concen-
tration is corrected for and excludes la-
bile conjugates with pyruvic and a-keto-
glutaric acids and acetone. Third, we
have shown reactions of hydralazine at
1.0 x 107" with [methyl-*H]thymi-
dine. At 1.0 x 107’M hydralazine, 3.8
percent of [methyl->H]thymidine is con-
verted to product, and at 1.0 X 1.07°M
hydralazine, 9.5 percent of [methyl-
3Hlthymidine is converted to product un-
der the conditions described in (3).
Fourth, the short half-life is unimportant
in that when hydralazine-associated sys-
temic lupus erythematosus is at risk, hy-
dralazine is usually administered every 6
hours. Fifth, it is not known how much
alteration of thymidine or DNA may be

required to induce hydralazine-associated
systemic lupus erythematosus.

Divalent cations and pH are critical in
the decomposition of hydralazine to
phthalazine (4). The pH of our buffer
(7.4) and the presence of potent cation
complexing agents, citrate ions, in our
buffer served to inhibit hydralazine de-
composition (5). Hydralazine showed
very little decomposition in our incuba-
tion medium even after 5 days at 37°C
(0.3 percent by high-performance liquid
chromatography analysis).

The concentration of hydralazine in
vessels (400:1, vessel:plasma ratio) re-
sults in hydralazine concentrations of
4 X 107*M to 4 x 107°M. Such hydral-
azine is available to react with thymidine
and DNA. Further, this reaction would
be markedly enhanced by ultraviolet
light reaching vessels in the papillary
dermis.
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