
Table 1. Average comparative skeletal development of LL and SS boys and girls during 
infancy and childhood. 

Variable Sex LL SS 

No. hand-wrist centers at 1.5 yr 
No. hand-wrist centers at 1.5 yr 

No. hand-wrist centers at 3.0 yr 
No. hand-wrist centers at 3.0 yr 

Hand-wrist completion (age) 
Hand-wrist completion (age) 

Bone age at 11.0 yr 
Bone age at 11.0 yr 

muscularity is a normal correlate of 

physiological advancement during the 

growing period. 
In a preliminary investigation, sub? 

jects were selected according to parental 
mating combinations. The parents were 

categorized, by sex, according to their 

bony-chest diameters as measured on 

posteroanterior teleoroentgenograms, as 

"large" (above the mean) and "small" 

(below the mean). Children of the LL 

(large X large) and SS (small X small) 
mating combinations were then con- 
sidered. In all, there were 20 LL pa? 
rental mating combinations, with 56 

offspring, and 15 SS mating combina? 

tions, with 31 offspring, in the study; 
thowever, the sample size was smaller in 
the adolescent period. 

In replicate tests, the adult bony- 
chest diameter exhibited excellent short- 
term reliability (r = 0.98 to 0.99) and 

good 5-year reliability (r > 0.90) as an 
index of physical development. The 

bony-chest measurement has been 
shown to correlate well with the fat-free 

mass, or "lean body weight" (3), and is 

only slightly correlated with stature (r= 
0.2). It is therefore a useful measure 

both of the lean body weight and of 

physique. 
Offspring of the LL parental mating 

combination were compared with off? 

spring of the SS combination for length 
and weight throughout the growing 
period, according to data, for individu- 
als, from the Fels Longitudinal files. As 
shown in Fig. 1, LL boys surpassed SS 

boys in both length and weight from 
birth through 17 years, length being 
significantly greater from 5 through 
13 years and weight from 1 through 
17 years. The same tendency was ob? 
served for the girls, though the abso? 
lute differences were smaller, and sig? 
nificant only from 5 through 7 years 
for length and 5 through 9 years and 
at 17 years for weight. The 56 LL chil? 
dren of both sexes were longer and 
heavier than the 31 SS children through? 
out the growing period. 

Further comparison was made for 

developmentai status as measured by 
the number of hand-wrist ossification 
centers present at 1.5 and 3.0 years, the 

age of completion of the 28 bony nuclei 
of the hand and wrist (4) and for bone 

age at 11.0 years in both sexes, accord- 
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Fig. 1. Comparative growth of children of LL and SS parental mating phenotypes 
shown against the ? 1 <r limits (shaded areas) for the Fels Institute population. LL 

boys and girls tend to be longer during the growing period and heavier throughout. 
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ing to the Greulich-Pyle standards (5). 
As with length and weight, the LL 
children tended to be advanced over 
the SS children. More bony centers 
were present in the LL boys and girls 
at 1.5 and 3.0 years, and the full count 
of 28 centers was attained earlier in the 
LL children (Table 1). 

A check on motor skills during early 
childhood showed LL children to be 
advanced over the SS offspring in Gesell 
scores at 0.5, 1.0, and 1.5 years (6), in 
Merrill-Palmer scores at 1.5 and 2.0 

years (7), and in early Stanford-Binet 

quotients. 
Clearly, parental body build, specifi? 

cally the phenotypic mating combi? 
nations LL and SS, is associated with 
differences in the rate of growth and 

speed of maturation of the offspring. 
Children of broad-chested parents grow 
faster and are developmentally ad? 
vanced during the growing period. Ap? 
parently, differences in adult physique 
are attained through different paths of 

development, suggesting that genes for 

body build also influence the rate of 
maturation (8). 
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Machine Retrieval of 

Pharmacological Data 

The retrieval of pharmacological 
data from the literature has been re? 

ported by several workers in the field of 
science information. G. Congdon Wood 

(1) has devised a detailed code for stor- 

ing, retrieving, and correlating chemi- 

cal-biological data. Admittedly, the 

methodology of abstracting and filing 
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Fig. 1. Card punched with the results obtained from screening the action of chlorpro- 
mazine in mice. 

is complex and covers most of the 

biological sciences. A unique system of 

indexing and searching pharmacologi- 
cal literature has been reported by H. 
E. Rockwell et al. (2) which frees the 
scientist from many hours of library 
searching. Isaac Welt (3) has developed 
the Cardiovascular Literature Project 
for collecting, classifying, and dissemi- 

nating experimental and clinical infor? 
mation concerning the effects of chemi? 
cal agents upon the cardiovascular sys? 
tem. Again, this is a rather complex 
system which involves journal abstract- 
ing and indexing the medical literature. 
All of these efforts are directed toward 
the published reports. 

Our effort, on the other hand, is 
concerned with the raw data in the 
laboratory. With data retrieval becom? 
ing a problem of increasing magnitude 
which besets research laboratories deal- 
ing with a large volume of screening, it 
occurred to us that punched cards, with 
machine sorting, should serve as a re? 
search tool in making possible correla? 
tion of research far beyond that achieva- 
ble by any amount of searching by 
hand. This report describes our experi- 
ences in the coding and recording on 
I.B.M. cards of a multiparameter screen 
?namely, a modification of the quanti? 
tative observational behavior assay as 
developed by Irwin et al. (4). It shows 
that the application of this idea to 
practice is entirely feasible. 

Coded information was punched into 
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a specially imprinted I.B.M. card. Each 
column represented a specific parame- 
ter or was used for general code such 
as compound number designation, type 
of screen, and species, as shown in 

Fig. 1. 
The development of a code whereby 

punching could be accomplished re? 
quired a knowledge and understanding 
of the data to be coded, a knowledge 
of the machine limitations for sorting, 
and anticipation of the type of ques? 
tions to be asked of the cards. In gen? 
eral, the code adopted is based on the 
concept that a given activity is present 
at any given dose of a compound if 
this activity is still present at the suc- 
ceeding dose. This concept eliminates a 
certain number of false data attribut- 
able to uncertainty of the observer. It 
may be seen from Fig. 1 that a log- 
arithmically increasing dose scale ap? 
pears on one edge of the card. Figure 1 
also illustrates the various parameters 
employed in this screen. 

Although each response is quanti- 
tated on an eight-grade scale on the 
original work sheet, we found it would 
not be feasible to attempt to record 
the magnitude of response of all of 
these parameters on the I.B.M. card. 
We have, therefore, resorted to the con? 
cept mentioned above. This provides 
what amounts to estimation of a mini- 
mal effective dose. The three zone 
punch areas of the I.B.M. card (R, X, 
and O) are used, as designated in Fig. 1. 

After the source data had been trans? 
lated to the cards, it was found advis- 
able to challenge the code with a repre- 
sentative sample of cards. For example, 
we asked for a list of all the compounds 
in the sample which caused stimulation 
of the central nervous system at 1.0 

mg/kg but which did not produce con? 
vulsions at 100 mg/kg, or less, when 

injected intraperitoneally in the mouse. 

By such challenges it was possible to 
discover and correct the inevitable mis- 
takes that occur in the formative stages 
of developing a satisfactory retrieval 

system. 
As stated above, we do not consider 

machine retrieval of screen data a re- 

placement for a file system when it is 
desired to bring together all of the 
known information on a known com? 
pound. In the latter case, a numerical 
file is probably more satisfactory. Ma? 
chine retrieval, however, is a very use? 
ful research tool and timesaver. We 
consider it important, since the most 
expensive part of data processing is the 

transcribing of source data to cards; a 
responsible individual with adequate 
scientific knowledge is required for in- 

telligent coding and transcription. 
Limitation of space prevents discus? 

sion here of the method used for trans? 
fer of data from the source document 
to the card. We feel that it is a mistake 
to code the investigator's judgment of 
the activity of a compound, since the 
interpretation of data changes with the 
development of new drugs. We consider 
it much more useful and of more last- 
ing value to code, as nearly as possible, 
the raw data (5). 
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