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the 'half-distance' of image spread) of no 
greater than 35 per cent. 
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SIR-Contrary to what Hall et al.' imply, 
quantitative autoradiography was dev
eloped and used to measure local rates of 
cerebral blood flow by Kety and co
workers'_. well before 1981. This tech
nique has also been applied to determin
ation of local rates of biochemical proces
ses in vivo'·'. Quantitative autoradio
graphy, like all techniques, has some pit
falls", but some of the potential errors des
cribed by Hall et al. are products of their 
own confusion. Standardization of optical 
density values against radioactive plastic 
standards is an accepted method with few 
problems if it is understood and carried 
out correctly. Calibration against hom
ogeneously labelled brain tissue sections 
cut at the prescribed thickness is simple 
and straightforward. The units to be used 
are determined by this procedure. They 
are either d.p.m. or ~-tCi per gram wet 
weight of tissue. It would be possible to 
convert values to d.p.m. or ~-tCi per mg 
tissue protein if concentrations of protein 
in particular brain regions were known but 
the reason for the choice of d.p.m. per 
mm' by Hall et al. is not clear. 

With regard to the problem of relatively 
short-lived isotopes, an alternative pro
cedure could be devised. Brain sections 
labelled with the short-lived isotope, such 
as '" I, could be cross-calibrated against 
'
4C-labelled methylmethacrylate stand
ards. With this approach it is possible to 
correct for decay mathematically and use 
a set of standards over and over again. 
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HALL AND DAVENPORT REPLY-Baker and 
Williams are, of course, right to point 
out that 125I emits electrons and not 13-

particles as our original text said* . But, 
according to Rogers', and contrary to the 
statement of Baker and Williams, elec
trons derived from 1251 have a range of 
energies, the most abundant of which are: 
2.8keY(27.7 %),3.6keY(48.8 %),22.5 
keY (14.2 % ), 31.0 keY (6. 7 %) and 34.3 
keY (1.2 %). In micro- and macroradio
graphy, the relative contribution of these 
electrons to the blackening of the emul
sion is not clear. We can say, however, 
that under experimental conditions self
absorption of electrons derived from 125I is 
much less than that of 13-emissions from 
'H. In addition, it is generally understood 
that X rays and y rays contribute little to 
the production of an image'. A '"I poly
mer-based standard is indeed now 
commercially available. 

With regard to our statement on crystal 
diameter of the emulsion, Ultrofilm has a 
reported average diameter of 1.8 ± 
0.3~-tm, whereas IIford K5 emulsion, used 
in the coverslip technique, is reported to 
be 0.2 ~-tm. This second method affords 
greater anatomical resolution'. If a com
mercial supplier could coat a polymer
based film with, for example, K5 emul
sion, the anatomical resolution would be 
enhanced; we consider 35 % a signifi
cant improvement for our application. 

In response to Lucignani and Smith, our 
article was confined to a discussion on 
receptor autoradiography for brevity, 
although we were familiar with the use of 
quantitative autoradiography in related 
techniques, such as measurement of cere
bral blood flow and glucose utilization. 

Our reasons for using d.p.m. per mm' 
are quite clear. Three absolute measure
ments can be made from standard sec
tions, namely optical density, surface area 
and radioactivity. Using this method it is 
not necessary to make any assumptions or 
confuse standard tissue weight per protein 
with sample protein . We agree that pro
tein measurement within individual brain 
regions is the ideal situation and a method 
for performing this has been described'. 

It is naive to assume that images pro
duced by 14C (13-emission maximum 158 
keY; mean 50 keY) can be compared to 
images produced by "'I, which emits 13 
particles with energy ranges (250 keY, 
3 %; 330 keY, 9 %; 610 keY, 87 %; 810 
keY, 1 %)'. 
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•Erratum. Because of errors introduced in the editorial pro
cess, the following corrections should be made to the article by 
M.D. Hall, A.P. Davenport and C. R . Clark (Nature 324,493-
494; 1986): para. I, line 9-replace ref. I by l - 3; para. 5, line 4 
- replace quantitative by qualitative; para. 6, line 19-replace 
~-particles by electrons; references- include 5, Clark, C.R. 
& Hall, M.D. Trends biochem. Sci. 11. 195-199 (1986). 

The representation of data 
in graphs and tables 
SIR-Now that Beedle' has finally re
solved the long-running controversy on 
the presentation of data in graphs and 
tables, it is worth going back to under
stand the origin of the problem. 

Each unit used for a physical quantity 
allows an unequivocal identification of the 
quantity itself: for example, if the unit is 
the metre, we are sure that the quantity is 
a length. If this is good, on the other hand 
it has revealed a dangerous pitfall as far as 
our problem goes. On an axis, it is clearly 
necessary to indicate both the name of the 
physical quantity and the unit of measure 
(or multiples or submultiples of either or 
both). Thus, it is permissible to use 

length 

(metres) 

length X 10- 3 length 
_.c:;_ ___ or 

(metres) (metres X 10- 3) 

but it is not acceptable to use 

(metres X 10-3
) 

to mean one thousandth of the length be
cause this mistakes the unit for the de
nomination of the quantity. 

In fact, if the unit could indicate more 
than one quantity, we are forced to label 
the quantity clearly. Thus, 

length 

(metres X 10-3
) 

would clearly say that the physical quanti
ty is measured in millimetres. This is the 
exact opposite of what Luykx' and those 
who agree with him would indicate. No
body can prevent them from writing 
'c.p.m. X 10_,, meaning that these are 
'one thousandth of the registered c.p.ms'. 
Nevertheless, if we intend to be scientific, 
let us use the most explicit and simple 
method of labelling. 
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