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I T  rz.4s beconie increasingly evident in recent, 
years that one of the niajor problems in the efi- 
cient use of scientific rnanpowcr is the need for 
easy and coniplete access to reports of work al- 
ready done. Recognition of this need has led 
to the growth of documentation as a special field 
of science. Special techniques have had to be 
developed for the storage of large volumes of 
information and the rapid retrieval of this in- 
formation when it is required by scientists. We 
would like to describe one of the techniques which 
the Science Information Department of Smith, 
Kline and French Laboratories has developed 
to handle pharmacological information. 

Anyone who has worked with a new drug 
knows that there is usually a frustrating lack of 
inforination about it. When Ynith, Kline and 
French became interested in chlorprornazine, 
we were faced with an unusual problem. IVe 
were presented with a large volume of infornia- 
tion about the drug, which grew larger every week 
and soon threatened to swamp our facilities for 
keeping track of it. Long before lye were re& 
to market Thorazine, it  became spparent that 
we n-ould have to devote our whole Science In- 
formation Department to this one drug if we did 
not find better nays of handling the d:tta on it. 

There are a number of well-knom-n ways of 
handling an wciiniulation of reports and reprints. 

1) They (Dan bc filed :tccording to subject, 
either alphabetically or according to a numerical 
coding system. This works only with :t small 
collection and only if authors have cooperated 
by discussing just one subject in each rrport. 

2)  They can he fled hy date of receipt, acce.i- 
sion iiuniber, author’s name, or some other ncu- 
tral identifier. In this case. a separate c w t l  indey 
is often used to supplement the report file. Thk  
index can be 3s spevifics or :is broad :is the miner 
chooses. C:wi indexing will handle a considerably 
larger collection than subject filing of the original 
reports, :mi allows more thorough indexing of 
___. 
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each document. It beconies unmanageable when 
the total number of index entries desired is high. 
I n  addition, it cannot easily identify a document 
that discusses more than one subject. 

3) When a card index, with separate cards for 
each subject in earh tlovument, becomes too 
large for efficient use, some sort of a unit record 
is necessary. ..1 unit record system involves ti 

recording medium, such as punched cards, 
which still permits multiple indexing but requires 
only one card for each dorument. Punched rards 
can be searched either manually, using edge- 
punched cards, or by mzchine. Manual searching 
is inexpensive and is efficient for files up to shout 
B thousand documents, depending upon the com- 
plexity of the searches required. Beyond this, 
machines become necessary. .I primary charac- 
teristic of punched card systeins is that all sub- 
ject headings for a given document can usually 
be entered on one card; thus the card file con- 
tains only as many cards a ~ ,  there are documents. 
This ohviously result4 in it con4derable saving of 
filing space and time compared to :t conventional 
card index. To be sure, in such a syystem, every 
card must be examined during eaeh search. This 
basic. disadvantage is offset, psrticularly in 
machine searching, by the speed of the machine 
and its ability to select siniultaneously the cards 
which meet s complex hct of characteristics. 

Thc flood of information on chlorpromazine 
b r e d  us to re-exzniine our methods for handling 
such data. Simple subject filing obviously could 
not handle several thous:md detailed documents. 
A\ cwd index \\as n useful stop-gap, but it could 
not cope with the tide for very long. More im- 
portant, it  could not be usecl for correlating and 
tabulating data. .\n estim:ite of the amount of 
data me might expert to arcutnulate within a 
few ye:trs was enough to convince 11s that nm- 
chine-sorted punched cards were the only wty to 
keep the situation under control. 

The widom of this decision soon becanir ap- 
parent. We no%- have more than 10,000 docu- 
ments, published and unpublished, in our chlor- 
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1)roiii:tzine file. These tlocwiiciits c:in be divitlerl 
i t t t c i  e l i n i d  ant1 I)li:irrii:rc.olo~i(,~rl reports, a -  
though there is cwtsitler:tl)le overlap. Sinre the 
iieetls of the clinic*iaris :mtl t,lie pliarni:icologi 
for recall of d:it,:i differ, these two types of - 

foriiiatiori are Iiarirlletl somewhat differently. 
:uitl only the ~~liariii:rcologic:rl 
tliscussetl here. It, shonltl be po' 
ever, that, all the data, clinical or p1iarm:tco- 
logical, in any one tlocuiieiit :ire entered oii one 
(w-(l, so that correlation l)et,ween the two c a i i  he 
iii:de if desired 

teiii \ve Ii:i\.e \\orkctl out for 
ng pli:rrmacologic.:tl in form-  

tion is quite simple. I t  lias to he, sinre niorhine 
(loc.riiiieiitatiori is only one of the activities of 
ow husy Svieiic*e Infor 
.\s with any guiirhecl card 
t'liree essenti:tl f:wtors : 1 )  :i 
jert Iie:ctlings; 2)  :I means of transferring thih 
iiitles to  :I pattern of holes in :L puiirhetl c::~rtl; 
:inti 3 )  :t m:ichinr wIii(4li lvill exuniinc these 
I)iinrhetl cwds :tiit1 sort orit the ones \\-fiicIi (+oii- 

t,:tin t,he desired suhject 1ie:tdiiigs. E;:ic.l.i of tlicsc 
f:ic*tors is (lisc:usse(l in det:iil M o \ v .  

.\n\-oiie who I I I W  ever trietl to  index :I file ( i f  

reprints or :Lhstl.itcts kiiows t h t  tlie first essen- 
tial is :L list of  su1)jec.t 1ie:ttlings. The larger the 

':try it is to ha\-e :I c:oni~)rc- 
Iiensive list that,: :IS far :is pcissiblc, anticilxttes 
all questions that  iiiiglit sonic tlny be :tskctl of the 
file. .\ liuntfretl cloc.umcnts (*:in be re-indexed if 
the idlevtor's point, of vie\\. cliauges; 500 inake 
tlie jol) pretty (IifTicult, ant1 1000 m:& it inipos- 
sillle. 11-e antJic$):rtetl t h t  tlic c'1iIorr)rOiii:Iziiie 
1)li:rriii:icology file iiiiglit, eventuall>- grmv to 
several t,hous:ttitl cloc~rinierits. Tlierefore, our first 
,job \vas to set up :I suliject Iie:rtlirig list or index 
tltat \~-orild iriclutlc every coiicel)t \ve might c \ ~ r  
need to use to tlesc.ril)e their contents. Tlie list 
slioultl lie specific. enough t'o take care of d l  t,Iic 
(.lilolproiii:izirie tlat,:i, Ijut' it  sltciuld 3150 be gerier:il 
c~iougli to apply to  :in>- clrug. 11-e 11elie\-e our 
iolution is tinique :11i(1, :it the wiiic time, very 
si niplc. 

The cssenti:d lxirt of' orir siibjcrt lieatliiig list, 
bout 1 .i0 ~vor t l s  or ternis referling 
lies or fuiic%oiis, ant1 1iorrnon:il 
list iiirlutles almost any possible 

site of action. For convenienc.c onIj-, these terms 
:ire gathcretl into groups ccirresl)oritliiig to bod>. 

t,enis. For cs:imple, uiitler central iien-oiis 
tern, ~ v c  h ive  incIiitlc(l gross :tiintomic-:il tlivi- 

[*ortl, :tiid specific* fuiictioii areas like :ippctitc 
regul:~tion. emctmica center : m l  q)iii:il reflexes. 
.\ny cloc.utiieiit c.oiit:hing inforrii:rtioii : h u t  
the emetic. or antieriletic :tc.tion of :t drug \\-oultl 
1)e intlexed uutler 'cinetic. renter.' If it :ilso c o w  
t,:Liiieti informat,ioii 011 inliibition of tlie patellar 
reflex, it \r-oultl :tlso be indexed under 'spinzti re- 
flexes.' Ho\~cver, .siiiipl\. knowing tli:it there is an 
effec*t on tlie eniet,ic writer iiiay not be specific 
enongli. 1Vas the stutly (lone iii (logs or humans? 
1 T - s  the effect :iiitngoiiism to :tponiorpliitie or 
motion sickness, or  pe ihps  :t stutl3- of enzyme 
systems of tlie emetic center itself? \\-:is the effect 

etl only with TW>- high tloses? These 
questmiis :ire :insn.eretl 1)y :r sec~ontl set of terms. 
or descriptors, :ins of  ivli ir l i  v:in he :tpplied to 
:I.IIJ- n-orcl in tlw iii:tiii :iii:itouiic:il list. Tliere are 
\vortls like (log, rodent :riitl Iiuriian to  descrilie 
the test sihjevt; \vortls like iiiiusu:il h e ,  tosicit!- 
:tilt1 isotope st8utly to tlesc*ribc s p e c 4  cirruiii- 

st:tnc.es. The really tlistinct 
eiii is :t groul) of n-ortls t l  
4 ohservetl, surli :is artio 

c.oiisiderat,ion icnlletl the w f e r ~ m t  d r u g )  on f i l m -  

tion. metaliolisni, or liistology of tlic tissue iii- 
volvctl, effert of the referelire tlrug on :trtioii or 
niet:iliolisiii of sonic otlier (lrrtg or pliysitd agent. 

:\ c.oml)in:ition of tliese tlesrript,ors \vit l i  t,lie 
site-of-:iction \r.ortls will tlewri1)e the (,ontents of 
mi)- ~~11:1ri~i:ic~olog!- report. Thus, :t paper re- 
porting that  very Iiigli tloses of t,lie p-c~liloro 
t1eriv:ttive of I3oppo :iiit:rgonize tlie emetic cffert 
of q~oiiiorpltiiie in (logs \\-ouI(l be descbrilietl 13)- 

blie teimis : +i' itc of nction: emetics renter; desc.rip 
tors: effect of the rcfcrerice tlrug on the action of 
another tlrrig- tlogs--unusu:il tlose--tlcrivnt ivr  
of the refercnclc tlrug (Roppo). 

.\ 1):iper desc*ril)ing tlie effert of (~IiIolproiiinXiii~~ 

OII crizj-rrie :ic%ivity in l iwr  sliccs \vould he in- 
tlexetl :w: ,Sitrs of action: li\w-tissue e n z , ~ ~ n c s  
:mtl iiiet:il)olisiii; riptors: effcrt of the refer- 
e1ic.e tlrug i(~1ilor~~r~oiii:izinr) on iiiet:tl~olisrn - i t /  

Viti.0 stutly. 
T\vo ye:irs of exl)erierice liavc tlciiionst,r:ttriI 

tltnt this su1)jec.t lieatling list fills our specific:i- 
tions. It is c*onil,rclieiisirc eriough to (-over any 
type of drug effert niitI it is gener:rl eiiongli to  h, 
al)plietl to :my arc:\ of I)li:irIliac.oloj?;\- or phj-siol- 
ogy. Sinee e:ic.h ivortl in it is intlepcntlent of :ill 
the others. it c:m lie espmitletl :in(1 cstciitletl :It 

tiny time. 
.\ cxref'ully pluiiiie(1 sulIjec*t' 1Ic:diiig list is thc 

most iiirport,:int p:trt ~f :iii>- indexing sy-tcni. 
It is tlie orie asl)ec.t \\.hic*h :rlwolutely requires the 



efforti ot :I icieritiit 1:rniilinr n itli the field of 
knou ledge involred. Once this liit 11:~s been 
I)repared, rrtlncing it to I)inic~hetl c~wd rodei 
I)ecomes :t rnechanic:tl prol)lem. -in IB l I  cmd 
lini 80 vertical cwlunini nrinilmcd from 1 to 80. 
I?acli of these cwluriin5 1 ~ i  I2 punching poqitions. 
1I:very one of the total of 960 position5 C N ~  be 
:tssigned a particular nieming. T n  iiorrnal 
punrhetl card procetlurcs, only one puncliing 
position in m y  one column ihoultl he used a t  
one time. Therefore, car11 colunin is usunlly used 
to record one piece of information. For ex:tniplr, 
d u n i n  10 c ~ u l t l  be : ignetl to species, n itli 
poiition 0 indicating dogs; I ,  cats; 2, rats; and 
10 on. A punch in the 1 Ith or so-called s-position 
of the cdumn niiglit mean that several spevies 
are nientionetl. Xiinierical information may be 
entered as such. For example, columns 18-20 
niight be used to record dose in mg/kg. In that 
case, 125 mg/kg would be punched as column 18, 
position 1, column 19/2, and 20/5. The identifirn- 
tion number of the docimient is often punched 
in thc first or last F rolumns of the c:~rd. 

Since there are 12 punching positions in each 
column, our list of less than 260 i d e s  heatliiigs 
n oultl require approximately I8 columns of 
assigned positions, or direct punches. Tlov ever, 
\-cry few of these items would be needed to tle- 
wribe any one clocunient, and most of the 18 
columns nould be blank on every card. Lnic.e 9’ 
the same card a190 had to contain clinical data, 
tlocument number, author identification, and 
other general information, all :tntilable space 
had to be used as efficiently as possible. If, in the 
future, the subject heading list should he ex- 
panded, it ~ o u l d  require still niore space, which 
would probably not be available. These considera- 
tions called for some modification of the (xonvci1- 
tional methotls. 

-1s mentioned above, noriiinl punrhing prore- 
tlure does not permit unplaniictl use of more tlinii 
one punch in a column. Ho\iever, it is quite 
legitimate to plan to use n yiecifictl number of 
punches in each column. If n e  assign :I specific3 
nieaning not to each punch in ,z column but to 
each ronihintion of punches, the nuinher of 
possible entries is greatly increased. Tf,  instead 
of saying that :t punch in position 0 indicatei 
dogs, 1 means catq, and so on, n e  say that the 
combination of 0 and 1 in tlie same column is 
hpaniels, 0-2 is beagles, 0-3 is boxers, 1-2 is 
alley cats, s-9 is human heings, and so on, n e  
now have something like 66 things to choose 
from instead of 12. If a combination of 0 piinches 

ni :L coluiiin is wed, tlieie :lie 924 posshle wiii- 

binntions, that i5, 02-1 1)oisible entries, :inj one 
of nhiczli can go in one column. If each of tlie 924 
items hnd been aqsignetl one specific podion. 
11 e n oultl have had to uw 77 of the 80 columns on 
tlie c:trtl, since encli item must always appear in 
the same place Vsing Wigit  codes, we (mi put 
any item in any (dunin.  IT-e therefore need to 
reserve only :L fen- coliimis, enough to contaiii 
the maxiriirini number of t e r m  to describe one 
tlociiment . 

Our system for storing ph:trniacologicd ni 
foi nintion sctually uses both types of punc~hing 
]Ye have 4 columns of assigned positions or direct 
punches for the 48 desrriptorb, the words that 
apply to any study surli as species, type of action, 
and special c*ircunistanres, iinre we need to L I ~ C  

sonic of these for every document. We use the 6- 
digit codes for the site-of-action headings, the 
:inatomicd terms. We ha\ e found that we qeltloni 
need more than 3 or 4 of these terms for an! 
document, but to be safe, v e  hnve allmetl i 
columns. Remember th:tt niiy of as many :is 924 
subjects c:tn go in :in>- of these 7 colunins. One 
ndtlitional column of tlirect punches for boil\ 
systems has been :ttlded, to take care of request\ 
for :ill docsumcnts tlescriling :my effect of rhloi - 
promazine on the rardio\ :tscwl:w system, for 
example. (Pee A r P I . w i x  for i:miple portioni of 
the finished code ) 

Thii code iheet containing tlie siibjert hendingi 
and the codes assigned to them takes care of the 

tem. Entering information in thr 
file requires only two people, a. coder and a key 
punch operator. Operation of input can be tle- 
scribed by following the paper mentioned :tho\ e ,  
on the nntiapomorphiiie action of p-chloro- 
Boppo. The coder reads the paper and decides 
u hich of the cotle words :ipply. She circles theie 
n ords :~nd their acconqxmj ing numbers on :I 
(*ode iheet, stamps the ilieet ‘13opp0,’ and ~ : I % I C S  

cotle sheet and original document on to the 
kej -punch operator Tf  this is docunient nuniher 
11,539 in the Roppo file, the first 6 colunins ot 
tlie ( a d  nil1 be punched 011539. On our cartli, 
rdumns i through 34 :ire reserved for clinic:il 
data, hit since the tlocwnent in question i i  :t 

$iarmacology paper tliey are left blank. I’oii- 
tion 3 in column 35 is punched to indicate that 
the study involved dog<. (’ohinin 36, position t 
intlicsntes that an iinusud dose was used; 3’i/3, 
that a derivative of Roppo \\as involved, %/d, 
a central nervous teni effect, and 39/3, an 
effect on the action of another drug. Columnh 40- 
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46 are reserved for the site-of-action codes. In 
thii case, the 6-digit code for emetic center (013- 
689) goes in column 40; the others are left blank. 
Other punches on the (wd will indic~tte that thii 
is a published paper by Jones from the Univer- 
iitj of lrinnesota :tnd t h t  it contains pharma- 
cdogicd c1at:t. 

The coding of :I report on tlie nntihistnniinir 
cffecst of chlorproniazine in isolated prepar:ttioris 
of guinea pig small intestine and tracheal chain 
nil1 illustrate how a more complex situation is 
Iiantlled. We have m:de the somewhat :trbitr:try 
decision that histamine sliould be considered :I 

type of hormone and therefore should be inclutletl 
among the main suhject headings. Therefore, 
our 6-digit codes might be column 40/y34689 
for histamine, colunin 41 /14567X for sniall 
intedne, :tiid coluriiri 42/023569 for trachea. 
The order in which these are entered is unimpor- 
tant. zZny of the three c:tn be in any of those 
three columns. Since histamine is a main sub- 
ject heading, column 39 is punched in position 
0, effert of chlorpromazine on function, function 
in thii case being the action of histwniine. The 
other descriptor codes are position 7 in colunin 
35 to indicate in vztro study, and position 4 in 
csolumn 38 to indicate the hormones, since hista- 
mine is considered to lie the main subjecat of the 
p:tper. It should be stressed that the 6-digit (*odes 
:ire not essential to the operation of the 
They :ire merely :a convenient device n hich allon s 

ui to tie up only :L smill part of tlie card, while 
riiaintaining a verj large reservoir of index en- 
tries from which to choose. 

Theie examples illustriate the use of the codc 
to prepare our reference file. The machine we 
uic  to ie:trch this file is IBlI's hlodel 101 Elec- 
tronic. Statistical Machine. This machine wa5 
tleiignetl originally to handle census infomiation, 
:ml  is a big brother to the sorter t h t  picks out 
the questions on rooking or AU)raham Lincoln on 
tlie television quiz program. It is iiot a coinputer 
or  a giant brain. ,211 it (*an (lo is sort and rount. 
LTnlike its little brother, it  can d s o  tlo :t limited 
:iinount of printing m d ,  most important, it c ~ ~ r i  
wr t  for sever:rl criteria :it a time The standard 
sortcr can read ant1 sort on only one rolunin, 
that is, for one ch:tr:trteristic a t  a time. If you 
n i ih  to look for a secoiitl factor, the c u r l s  must 
1)c run through a secontl time. The 101 reads all 
the cdrimns on a c:trd in one pass and can tliere- 
fore lie instructed to 1iic.h out cards nhich corn 
tairi several criteria :it owe. Iristructioris for 
c:rc.li ieardi :me gireii to the ni:tchinc through :t 

- 

control panel niretl by the operator. The niriiig 
procedure is relatively simple, and need not be 
described here The important thing is that the 
machine will \elxirate from a large deck of cards 
those \T liich contain :my desired combination of 
characteristics. These characteristics include 
both the presence and the :thsenw of certain 
prmches; that is, n e can sort out :dl c:trds which 
rombine cliaracteristics -1, 13, and C, or d l  
cards uIiich contain characteristics -2 and B 
only if C is not present. For example, we can 
obt:tin all cards for docunients which report 
:tntiagonisni to the emetic action of drugs in dogs. 
JVe can also specify that they should iiot con- 
tain any reference to sedative effect. 

These three factors-the subject heading list, 
the cotling procedure :tnd the machine-coni- 
pose our system. Khen :t request conics from 
one of our scientists for ;tll the information on 
some aspect of chlorproniazine pharniacology, 
the superviior checks the codc sheet for the 
appropriate cotles. The niachine operator I\ ires 
the control panel according to these codes, and 
runs the cards through tlie mtrhine. Since the 
document nuinber is t \  ped on each of the cards, 
tlioie 11 hirh have been selected can lie examined 
visually, or the inachine c:tn be instructed to 
proctuce :t printed list of document iiunihrrs. 
The corresponding documents are t:tkeii from the 
hle for tlet:tiled study by tlie original requestor, 
or for alistrarting by soiiieone in tlie Science 111- 

forination Dep:trtnient. If the request was for a 
hibliograpliy, perhaps to be sent to someone 
outside tlie coni~):my, this can he prepared auto 
matically. This is clone on the Flexonriter, an 
automitic electric t j  pewriter controlled by per- 
forated paper tapes. One of these tapes has been 
prep:tred for each referenre in the chlorpronia- 
zinc bibliography. To prepire the special bibli- 
ography, the tapes for the references qelected 
on the 101 are fed into the Flexonriter nhicli 
types them out rapidly and arcuratel>. Once the 
tapes have been prep:tretl, tlie references c:tn be 
reproduced as many times :ts desired, without the 
necessity for further proofrc:itling. 

The details of the system as n e h:t\ c tlescrilwtl 
them here n ere designed to fit our equipment 
and our needs, :iiid itre only :i snidl part of :I 

larger operation The nietliotl cwultl, hi\\ ever, 
be readily :tel:tptecl to :i much sm:iller opcratioii 
ztnd iiiuch leis expeniivc equipment The same 
type of rode iheet could he re:tdil\ :itl:tptetl to 
edge-notched ( w d s ,  such ai 11cIlec cards, t o  
eliminate the machinei :tltogether. The inoit 



iniportant part of the whole system, from tlie 
pharmacwlogist’s point of view, is the basic phi- 
losopliy wed in designing the rnbjert heading 
list; that  is, the idea of :L set of organ and tissne 
Jvords comhined with :L second Fet, of n-or& that  
indicate whether the effect is on fun(%ion, 
rnetaldisni or struc:ture of tlie organ or on t’he 
:tction of mother agent on it. 

There are several advantages of our syst,ein 
over other methods of indesirig: 

1 )  It requires no decisions by the indexer about 
the relative iniportmche of various factors. Con- 
sitlering a paper on epinephrine reversal hy chlor- 
Iironmzine, no one llas to  decide whether the 
significant entry stiould he epinephrine, clilor- 
prornazine, pressor response, hypertension, or 
adrenolyt’ic artion. All these facets of information 
:ire coded. S o  matter whicah is used :IS :i. mircli  
criterion, t,he puper will be found. 

2)  Once the subject heading list has been set 
up, highly truinetl scientists are not rieetletl to 
oper:tte the system. The intiesers must have 
scientific: training, of course, sinve they must be 
:hie to  reat1 reports intelligently and transktte 
t,he authors’ words into the code wortls we use. 
.\n occasional wbitrary decision as to  where 
something slioultl lie c d e t l  has been neressary. 
These arbitrary rlecsisions do not, derrease the 
:Lccurac:y of ( d i n g  or retriewtl, since everyone 

ten1 k n o w  which concepts are 
included Uhder each code \wrd. 

have tested this several times by having different. 
people index the ranie papers 2nd tlie results have 
;iIways been very gratifying. 

4 )  Iielatire speed of swrchitig is inherent in 
ms. So time is lost, deciding \\liere 

to look for something or in hunting don-n ‘see 
nlso’ referenres. The IRA1 101 esaniines cards 
:It :t rate of 450 per minute, or 9,000 in 20 niiii- 
tites. Refiling of c:mls is unnccessar>-. They cxri 

lie replaced in the file drawer in any order without 
regarti to alphahet~ic~nl or nunieriral arrangement. 
Thc only requirement is tlint they all he the smie 
si(le up! 

5 )  The subject lieuding list can be enlnrgecl 
or ni:~tle n o r e  cletailetl any time we think it is 
nec2ess:iry without clistiuhing iriclexiny nlre:t(ly 

s) Uniformity of indexing is very high. 

done, and \\-ithout, upsetting the entire c1assific:t- 
tern. If necessarj-, we can sort out cards 

referring to  an>- p a r t i d a r  suhjert :tiid add more 
c d e s  to theiii. The punched (mils are Tery 
easily reprotlucetl niet~lianirally if extra decks are 
tlesired. 

8) The code \\-:is plnnnerl to be applirnhle to  
any area of pharnxtrology or 1)hysiology. As a 
scmndary benefit, we have founti it useful for 
sii(-Ii things as intlic*:rting fields of inter 
sultants, and even for describing sit1 
p:ttients. 

This is, of course, :L retrieval 
not give you the information y( 
t’ells you n-liivh tlorunients in the file contain it. 
K e  have found t1i:tt this is the most satisf:ictory 
way to deal with pli:Lrmarologic.:i1 information. 
For handling clinican1 information, the code is 
set up with a high proportion of tlirevt punrhcs 
or assigned positions, so that we (wi :tlso corre- 
late :mcl t~abulate data. This is done hy \\.iring 
t,lie control panel to  instruct the 101 to count the 
rards as it  sorts them. The tables :ire t,lien printed 
out by the niachine just as we print out the tloru- 
nient nu mhers. 

It is important to redize that, this type of ill- 

tlex is not limited to  the equipment v-hi(-h we use. 
It i n s  designed for use n-itli tho I I M  101 sorter, 
but t:hanging bhe code nuinhers, not tlie \vvorcls, 
could readily adapt it to  a siniple sorter or to 
hand-sorted (w (1s .  It could po1xit)ly also be 
:trhptetl to a card index. Seetlless to say ,  it  
would also lie :ipplical)le to  other t y l w  of m:trliine 
systenis. The smie philosophy roultl :tlso 1)c 
used in tlesigning siniilar indexes for other fields. 
such :is microbiology. 

This unique system of iutlesing :tritl  searching 
~~h:irriiacologic~a1 literature provide:: tlie scientist 
with .sever:il Iieiicfit,s. It frees liiin from m:iii>- 

hours of tedious l i h t  arching. It dso  assures 
him of uniform, (YIII 

tlocuments in his spliere of interest. ;It his re- 
quest, he (*:in o h i n  :ill t’lie tlocuruents, and onl>- 
the tlocuments, ivliicli cwritairi the infornxitioii 
hc tlesires. Xurl i  xrvitse, \ve feel, is :in inil)ort:tnt 
factor in thc inost efficBirrit :ind produrt,ive iisc 

o f  svicntific: nianpo\ve?. 
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Descriptors 

Column 35: Subject 
0 not specified, 

several 
1 rodents 
2 birds, amphibia 
3 dog and cat 
4 monkey 
5 other animal 
6 human 
7 in vitro 
8 ovum 
!9 pregnant 
x fetus, newborn 
y other 

~ d l u m n  36: Special 

0 unusual dose 
1 unuwal route 

9 absorption 
Y combinations 
y comparisons 

Column 3Y: Type of 

features 

study 
0 chemical 
1 bioa5say 
2 pharmacy 
3 derivative of 

RD* 

UTILIZATION OF RECORDED KNOWLEDGE 

BPPENIIIX 
SELECTED PORTIONS 01' PHARMACOLOGY CODE SHEET 

Sites of Action 

('entral nervous system 
013456 cerebrum 
013457 hypothalamus 
013458 brain stem 
013459 spinal cord 

013578 temperature reg. 
013579 appetite centers 
013678 respiratory 

013679 vasomotor 

013689 emetic renters 
014567 spinal reflexes 

Gastrointestinal svstem 

renters 

centers 

134789 stomach 
135678 gastric motility 
135679 acid secretion 
135689 other serretion 
135789 small intestine 
145678 s. i. motility 
145679 s. i. absorption 
145689 s .  i .  secretion 
145789 colon 
146789 color absorption 
156789 colon motility 

Hormonal actions 

4 isotope study R D  

* RD-Reference drug. 

y12345 ACTH 

Description 

5 isotope study Out 
y multiple action 

Column 38: Body 
system 

0 metabolism of R D  
1 blood, hemo- 

2 cardiovascular 
3 central nervous 
4 endocrine, 

hormone 
5 gastrointestinal 
6 peripheral 

nervous 
7 urogenital 
8 respiratory 
9 bone, muscle, skin 
x body in general 

Column 39: Type of 

0 R D  on function 
1 R D  on metabolism 
2 RI) on histology 
3 R D  on action OD 

poietic 

action 

73 1 

Sites of Action 

y12346 TSH 
y12347 STH 
~12348 other anterior 

pituitary 

y12459 estrogens 
~12467 progesterone 
~12468 other female 
~12469 androgens 
y12567 other male 
y23456 adrenocortical 
y23457 glucocorticoids 
~23458 cortisone 
~23459 hydrocortisone 

~34678 adrenal mcd- 
ullary 

y34689 histamine 
~34789 ACh 

4 R D  on metabolism OD 
5 RII on action PAX 
6 OD on action R D  
7 OD on metabolism R D  
8 PA on action R D  
9 comparison with PA 

t OD-Other drug. 3 PA-Physical agent. 




