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A c i t a t i o n  index is an organized c o l l e c t i o n  of the l inkages tha t  have been 

es tab l i shed  i n  the l i t e r a t u r e  between past, present or even f u t u r e  papers. These 

linkages are h i s t o r i c a l  and bibliographic r e l a t ionsh ips  expressed by re ference  

c i t a t i o n s .  

t i o n  has been cited by subsequent papers. 

The Science C i t a t i o n  Index (SCI) shows w h e r e  any speclfic publica- 

I t  enables the s c i e n t i s t  to  explore 

- 

the pathways between these r e l a t e d  elements of evolving knowledge. He may begin 

h i s  explora t ion  by en te r ing  the system a t  any known event he chooses, whether by 

f a m i l i a r i t y  or by acc iden ta l  discovery. For example, i f  a microbiologist  were t o  

e n t e r  the SCI system w i t h  Darling's classical 1906 paper on pseudotubercles i n  

the lungs, (1) or Deldonbreun's 1934 paper concerning "The Cul t iva t ion  and Cul tura l  - 
Characteristics of Darl ing 's  Histoplasma Capsulatum," (2) he would be led t o  a 

September 1965 paper by Sturim, Kouchoukos, and Ahlvin on "Gas t ro in tes t ina l  Mani- 

f e s t a t i o n s  of Disseminated Histoplasmosis" (3) or t o  other papers on various 

aspects of t h i s  sub jec t ,  including treatment. 

Consider another example. Many of you w i l l  recall the  meningitis  outbreak 

which occurred i n  Ca l i fo rn ia  a t  For t  Ord. Mass su l f ad iaz ine  prophylaxis fa i led  

t o  s t e m  the outbreak of meningococcal meningitis  among r e c r u i t s .  

The concept of sulfonamide prophylaxis i n  a r e c r u i t  camp environment began 

with the vork by D. Y. Kuhns et  a l .  reported I n  the Journal of the American 

Medical Association i n  1943. (4) 
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Chemotherapy and the I V t h  In t e rna t iona l  Congress of Chemotherapy ( Jo in t  Meeting) 
Washington, D.C.; October 19, 1965. 
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BoI.ver, to f ind  the most recent opinion on t h i s  preventive therapy, one 

lrimply checks the 1965 SCI and f inds a study by J. R. Oauld, et al .  ( 5 )  on the 

%pideriology of Yoningococcal Meningitis a t  Fort  Ord" i n  the k e r i c a n  Journal 

of E p i d d o l o q .  This paper s tudies  the Fort  Ord population and contains the 

s t a t e ren t  that 11188 prophylaxis w i t h  sulfadiaeine is contra-indicated as long 

as r e s i s t an t  s t r a l n s  of meningococcus are present. This recent work v i r tua l ly  

reverses the original Ituhns' philosophy which is still being taught i n  medical 

schools today. 

The d l f f i cu l t i e s  in using classical descr iptor  techniques i n  indexing m i c r o -  

biological papers is par t icu lar ly  noticeable. The semantic and nomenclature prob- 

lems of a rapidly evolving topic a r e  almost impossible t o  deal w i t h  by descr iptor  

systems even i f  expense is not considered. For example, a typical one word en t ry  

such as "amphotericin" or a group of words such as "Studies on the U s e  of Ampho- 

tericin-B and Related Capounds i n  the Treatment of Cl in ica l  Yycoses" may be in- 

adequate for a par t icu lar  search. 

might be more helpful  and specific. 

Additional descr ip tors  such a s  'fblastomycosesff 

Hcmever, using additional descr ip tors  involves f inanc ia l  and semantic prob- 

lems which severely l i m l t  such detailed word indexing. More important--a new corn- 

pound may be as y e t  unestablished and thus provide no subject heading under which 

t o  search. However, even a paper containing an unnamed or unidentified natural  

substance can be indexed by bibliographic c i t a t i o n s  because they reflect the  total  

body of knowledge or concepts w h i c h  it embraces. 

If the microbialogist begins w i t h  one old reference which holds h i s  i n t e r e s t ,  

he w i l l  be led by c i t a t i o n  indexing t o  a l l  subsequent a r t i c l e s ,  letters, etc.,  

which c i te  t h i s  s ing le  work. The c i t a t i o n  index leads h i m  to  information which 

may not be found under the "expected" headings i n  conventional subject indexes. 
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Consider another example. A microbiologist i n t e r e s t e d  i n  streptomycin 

resistance may begin witn seve ra l  re fe rences  on t h i s  subjec t .  If he began wi th  

the  work by N i l l e r  and Bohnhoff (6) on "!ho Streptomycin-Resistant Variants  of 

MeningOCocCUs** i n  t h e  Journal  of Bacteriology, o r  that of H. B. Newcornbe ( 7 )  

A Canparison of Spontaneous and Induced Nutat ions of Escherlchia c o l l  t o  v t  - 
Streptomycin- Resis tance and Dependence" Journa 1 of C e  1 l u l  a r  and Compar a t i v e  

Physiology, he would be led t o  work by S. Lie (8 )  which con ta ins  "Studies on 

t h e  Streptomycin Resis tance System of Neisseria meningi t idis"  i n  the Acta - 
Pathologica e t  Microbiologica Scandinavica. In  t h i s  s tudy ,  the mutation char- 

a c t e r i s t i c  of streptomycin r e s i s t a n c e  i n  meningococci and E. coli  i s  compared. 

Transformation is inves t iga ted  through the  prepara t ion  of b a c t e r i a l  DNA by 

Marmur's procedure f o r  t h e  i s o l a t i o n  of DNA from micro-organisms (9). For any- 

one i n t e r e s t e d  i n  material on the use of t h i s  technique,  t he re  a r e  over 200 such 

papers listed i n  the SCI f o r  1964 and 1965 alone.  I f  t h i s  sounds t r i v i a l ,  I sug- 

gest you attempt a similar search by conventional methods. I might add that i n  

our ASCA*system, a l l  such papers which a r e  turned up  a r e  f u r t h e r  "qual i f ied" by 

showing w h i c h  other p r o f i l e  papers are cited. 

Many papers on a sub jec t  important t o  t h e  microbiologis t  appear i n  jou rna l s  

ou ts ide  the scope of t h e  b io log ica l  indexes,  such a s  Biological  Abstracts. Methods 

of e s t a b l i s h i n g  s tandardized animal assays of typhoid vaccine have been i n v e s t i -  

gated for years.  If we  begin w i t h  one test ,  t h e  bacteremia test of Lipp and Ihm, 

reported (10) i n  1958, t he  SCI leads to  an article by J. Spaun and K. Uemura i n  

the  Wll le t in  of the World Health Organization f o r  1964 (11) which notes progress  

on an i n t e r n a t i o n a l  co l l abora t ive  study on t h i s  subjec t .  This  study po in t s  o u t ,  

i n t e r  a l i a ,  that none of the  assay procedures ava i l ab le  in animals reflect the  

potency of typhoid vaccine i n  man. 

*ASCA - Automatic SubJect C i t a t i o n  A l e r t  
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The use of new c l i n i c a l  agents fo l lows  a p red ic t ive  course which allows t h e  

SCI t o  be used t o  outs tanding advantage when fol lowing the progress  of new agents .  

Papers could appear i n  t h i s  sequence: 

Category 

1. Synthesis  or isolat ion 

2. Ant ib io t i c  screening and S e n s i t i v i t y  S tudies  

3. A n i m a l  S tudies  including toxici ty  and experimental  i n f e c t i o n  

4.  I n i t i a l  human pharmacological s t u d i e s  or human experimental use 

5 .  I n i t i a l  c l i n i c a l  t r i a l s  

6. Widespread c l i n i c a l  use 

7. Reports of comon s i d e  e f f e c t s  and rare tox ic  mani fes ta t ions  

8 .  New c l i n i c a l  i nd ica t ions  

C l a s s i c a l l y ,  papers i n  category No. 2 w i l l  c i t e  No. 1, and Nos. 3-5 w i l l  com- 

monly c i t e  p r i o r  papers I n  the  sequence. C i t a t i o n  of a l l  e a r l i e r  papers may be 

less connnon i n  the Nos. 6-8 series, although t h e y  w i l l  commonly c i t e  papers i n  a 

similar category.  For example, reports on agranulocytosis  due t o  an a n t i b i o t i c  

(No. 7) may c i t e  e a r l i e r  c l i n i c a l  r e p o r t s  of t ox ic  mani fes ta t ions  (No. 7) or ani-  

m a l  s t u d i e s  on toxici ty  (No. 3). 

To fol low an a n t i b i o t i c  agent p r i o r  t o  t h e  t i m e  it is known I n  t h e  l i t e r a t u r e  

under an e s t ab l i shed  subjec t  heading is r a t h e r  d i f f i c u l t ,  due t o  the  vagar ies  of 

conventional subjec t  indexing. With c i t a t i o n  indexing, one uses  an unambiguous 

I* c i t a t i o n  t o  i d e n t i f y  the subjec t  matter" f o r  each s p e c i f i c  category shown above 

according to t he  t y p e  of information des i red  a t  t he  moment. 

Let's t r a c e  the  sequence of events  f o r  candic id in ,  an an t i funga l  a n t i b i o t i c  

derived from a s t r a i n  of Streptomyces g r i seus  a t  Rutgers by Lecheval ier ,  Waksman 

and o t h e r s  in 1953. It has had l i t t l e  c l in i ca l  use.  
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H. Lechevaller e t  a l .  (12) reported the f i r s t  syn thes i s  and i s o l a t i o n  of 

candlcldln I n  1953. They a l s o  discussed screening and s e n s i t i v i t y  s tud ie s .  

This work w a s  subsequently c i t e d  by A. M. Kligman and F. S. Lewis when repor t ing  

on "In v l t r o  and I n  v lvo  Act iv i ty  of Candlcldin on Pathogenic Fungi" t ha t  same 

year In Proceedings of the  Society - for Erperimental Biology - and Medicine (13). 

Botn the  paper by Lechevaller and t h e  one by Kligman and Lewis were subsequently 

c i t e d  by J. L. Fox i n  1955, rho reported the  f i r s t  c l i n i c a l  use  of candicldin.  

' 

-- 

Fox used the  compound i n  a case of moni l ia l  (Candida albicaas) vulvovaginit is .  

This disease i s  common, He successfu l ly  t r e a t e d  the case over s eve ra l  months. 

may be chronic and wlthout symptoms except f o r  discharge.  It  may disappear spon- 

taneously; however, i n  t h i s  case Fox f e l t  that candic id in  was ac t ive  aga ins t  t h i s  

acu te  i r r i t a t i n g  episode. Subsequent c u l t u r e s  w e r e  negative.  

A l l  three of the previously cited papers w e r e  subsequently c i ted by L. A. 

D i c k  i n  another c l i n i c a l  eva lua t ion  of candic id in  (15) done t e n  years  later. 

According t o  the au thor ,  t h i s  i s  the  f i r s t  paper concerning the use of candic id in  

as a topical an t imon i l i a l  agent ,  a point which i s  not a t  a l l  self-evident from the 

t i t l e  of t h i s  paper. Eighty per cent  of the  p a t i e n t s  treated were either cured or 

showed excellent r e s u l t s .  

The choice of s t a r t i n g  re ferences  is m o s t  genera l ly  made by the s c f e n t i s t .  

A logical jumping off poin t  is h i s  own published work or that of related inves t i -  

ga tors .  

such s t a r t i n g  points.  

It is presumed t h a t  the  inves t iga to r  has i n  h i s  files or i n  h i s  memory 

For ins tance ,  a ve t e r ina ry  s c i e n t i s t  newly i n t e r e s t e d  i n  coccidiosis, a pro- 

tozoan d i sease  causing contagious e n t e r i t i s  i n  penned animals, especially chickens, 

may recall a March 1949 symposium on cocc id ios i s  a t  t h e  New York Academy of Science. 

By using one or more of t h e  papers i n  that published symposium, he can determine 

more recent  developments reported 15 years afterwnrds. For example, the paper by 

A. 0. Foster  on "The economic losses due t o  coccidiosis" (16) is  cited by D. L. 

Pearson e t  a l .  i n  a paper on "Trials of Candidate Bovine Coccidiostats:  Efficacy 
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of Amprolium, Lincomycin, Sulf amethazine, Chloroquine S u l f a t e  and Di-Phenthane-70" 

i n  the  American Journal  - of Veterinary Research (17) i n  1965. 

When there is  no choice of a s t a r t i n g  r e fe rence ,  a textbook can be consul ted.  

The same v e t e r i n a r i a n  could ,  for in s t ance ,  be concerned w i t h  the  problem of Staph- 

ylococcic mstitis, an i n f e c t i o n  and abscess of t h e  breast i n  da i ry  ca t t l e ,  which 

is r e s i s t a n t  t o  a n t i b i o t i c s  and which usua l ly  r equ i r e s  surgery w i t h  drainage or 

conmonly, amputation. With no knowledge of a s p e c i f i c  paper on the  s u b j e c t ,  he 

might consul t  Blood and Henderson's Veterinary Medicine, 1963 (18). 

In t h i s  text he i s  informed that a n t i b i o t i c s  a r e  i n e f f e c t i v e ,  that s t r a i n -  

s p e c i f i c  vaccines  are imprac t i ca l ,  but t h a t  bac te r in  vaccines  from whole staph- 

ylococcic cells  and their  toxoids o f f e r  promise. 

The name Slane tz  appears i n  the bibliography of t h e  appropr ia te  s ec t ion  of 

the book. In  the  SCI, the works by S lane tz  a r e  c i t e d ,  but not  the  s p e c i f i c  r e f -  

erence mentioned i n  the t e x t .  However, the  works cited embrace the same t i m e  

period. Indeed, a 1965 up-to-date source,  by S lane tz  h imse l f ,  is found e n t i t l e d :  

"Evaluation of Cell-Toxoid Vaccines for  t h e  Vaccination of Dairy C a t t l e  Against 

Staphylococcic Mastitis. (19) This cu r ren t  1965 work c i tes  t w o  of Slanetz '  e a r l -  

ier papers from 1959 and 1963, a s  w e l l  a s  three papers by other authors .  

11 

These examples can be matched by dozens of others. The m o s t  important added 

information I can provide i s  simply t o  say that t h e  same p r i n c i p l e s  apply i n  t h e  

ASCA sys t em and can be used i n  a dramatic and e f f e c t i v e  way t o  keep ind iv idua l s  

cons tan t ly  u p d a t e d  on sub jec t s  of cu r ren t  i n t e r e s t .  A personal ized p r o f i l e  of 

ques t ions  en tered  i n t o  ASCA r e s u l t s  i n  weekly computer r e p o r t s  which describe 

those cu r ren t  works most l i k e l y  t o  be r e l a t e d  t o  t h e  sub jec t  of i n t e r e s t .  A wide  

v a r i e t y  of d i f f e r e n t  t y p e s  of ques t ions  are ava i l ab le  w i t h  ASCA which provide com- 

plementary c r i t e r i a  for  sys temat ica l ly  s e l e c t i n g  pe r t inen t  mater ia l .  
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