




1 .ouis Pasteur—Coiitcniplatioii of the events in tlie life of a man of genius can be of great 

interest and may also give valual^le insight into subjects witli which he has been con­

cerned. By far ilie most interesting part of Pasteur’s life is his 'work.

p a ,s t e u r '.s earliest recorded works are not scientific mem­
oirs btit portraits of his parents and iriends in Arbois, 
all of which he made in his teens when painting was his 
favorite pastime. The pastel portrait of his mother, 
in fact, was done w’hen he was only 13 and that of his 
father, one of his latest, at H).'These early paintings show 
that young Pasteur hail remarkable ability as an artist. 
While the [tastels sulfer consitlerable loss in re[)roduc- 
tion, even a casual glance indicates that they are rather 
remarkable not only in the mechanics of depiction but 
in their com[)lete lack of the insipid prettiness that char­
acterized much of thecontemporary portraiture. Rather 
they partake of the stark realism ami virility character­
istic of the early Renaissance. Albert Edelfeldt, who 
painted the well known portrait of Pasteur, jtut it stic- 
cinctly in a letter to a frieml; “. . . some of these pastels 
are in his home at the Institute and 1 have looked at 
them very often. I hey are extremely good and drawn 
with energy, full of charatter, a little dry in color, but 
far superior to the usual work of young peojde who tles- 
tine them.selves to an artistic career. There is something 
of the great analyst in these jtortraits: they express abso­
lute truth and uncommon will power. 1 am certain that 
hatl iM . Pastetir selected art instead of science. Trance 
would count today one more able painter. . .” Ajtart 
from aesthetic considerations, these portraits reveal tw'o 
outstanding (jualities which characterize all of Pasteur’s 
later works and account for much of his succe.ss; un- 
tistial technical ability and keen and acctirate observa­

tion. It was the observation of a slight discoloration of 
the soil in a field wdiere a sheep that died of anthrax had 
been buried that led to the discovery of the part played 
by earthworms in the spread of this disease.

Why Pasteur gave up art and devoted himself to sci­
ence is not clear. Certainly it was no emotional upheaval 
stich as popular biographers and novelists delight in; 
his personal life seems to have been normal and tran- 
tjuil. It is more likely that he wished to come to closer 
grips with nature (the world as w e find it) than appeared 
possible in the field of art in his day. 'The age in which 
Pasteur lived—the middle and late Nineteenth Century 
—was a period when the arts decayed while the sciences 
made unprecedentetl progress. It is perhaps not surpris­
ing, therefore, that even a young man w’ith unusual ar­
tistic ability should turn from art to science. It is clear 
though perhaps not witlely realized that the gap be­
tween art and science is more apparent than real; the 
artist and scientist both seek to understand and inter­
pret nature. 'The artist is as muc h a discoverer of natural 
harmonies as a creator, and the scientist withotit crea­
tive ability is little more than a not too reliable record­
ing instrtiment. In turning from art to science Pasteur 
was perhaps merely furnishing his lively and creative 
imagination with another meditim of expression. Never­
theless, his ability to make a clear and dramatic visual 
demonstraticm of a natural [thenomenon which re­
mained with him throughout life undoubtedly contrib­
uted in no small part to his ultimate success.



l*as{eur’s portra it  o f  his fa th e r

I t is te m p tin g  to  sp ecu la te  th a t th e  ap p ea l o f th e  

b eau ty  o f crystal fo u n  to th e  e rstw h ile  a r tis t 's  

c )c  may have in fluenced  P a s te u r’s choosing  the 

field o f cry sta llo g rap h y  fo r h is first m a jo r  re ­

search. It is m ore  p ro l)ab le  tlia t his association  

witfi m en a lready  in te re s ted  in th is  new  an d  

ra[)idly ad v an c in g  field h a d  a g reatet influence. 

H e a p p a re n tly  u n d e rto o k  th e  s tudy  of th e  ta r ­

tra tes  w itfi no idea of m ak ing  an o rig in a l c o n tr i ­

b u tio n . b u t on ly  to  perfec t h is know ledge of c ry ­

s ta llo g rap h ic  teclinitjues, P asteu r seems to fiave 

been fasc inated  by th e  discoveries be in g  m ad e  

w hich  seem ed to  in d ica te  a  re la tio n  betw een c ry ­

stal fo rm , effect on  th e  beam  of po larized  lig h t 

a n d  m o lecu la r s tru c tu re . T h e n  M itscherlich  ob-

P a s in ir ’s portra it  o f  his m o th e r

served th a t pa ra ta rtra te .s  a ltfio u g h  h av in g  th e  

sam e crystal form  as th e  ta r tra te s  d id  not ro ta te  

th e  beam  of po larized  lig h t. P asteu r sensed an  

inconsistency  in th is  seem ing  lack of re la tio n ­

sh ip  betw een c ry sta llin e  form  an d  op tica l ro ta ­

tion  an d  p a in s tak in g ly  set a b o u t f in d in g  it. F irst, 

asym m etric  c iy s ta l faces in  th e  ta r tra te s  wfiich 

h ad  escaped p rev ious obser\ a tio n  w ere revealed. 
H e  th en  ex am in ed  salts of p a ra ia r ta i ic (racem ic) 

acid , convinced th a t  since so lu tio n s of salts of 
th is  acid  d id  not affect po larized  lig h t, th e  asym ­

m etric  faces w ould  not be p resen t. H e was disajj- 

p o in ted ; th e  faces w ere tliere. Still persisting , 

h o w e \e r . he  d iscovered th a t th e re  w eie two 

types o f crystals, o n e  w ith  asym m etric  faces to  th e

rig ln  an d  o n e  w iili s im ila r faces to  t h f l e f t .  A fter 

m an u a l sep a ra tio n  o f th e  tw o crystals,

th e  d e m o n s tra tio n  th a t each of these  w hen  dis- 

so h e d  ro ta ted  th e  beam  of p o larized  lig lit in the  

op p o site  d irec tio n  an d  so w hen m ixed  w ould 

n e u tra liz e  each o th e r  co m p le ted  th e  g re a t dis- 

coxery w hich  was to p ro \ ide  th e  basis fo r a p p ly ­

ing  physical m ethods to  th e  stu d y  of m olecu lar 
s tru c tu re , liio l was so im pressed  by t!ie e x p e ri­

m e n t’s im p o rtan ce  th a t h e  had P asteu r repea t it 

in h is pre.sence. \V hen Hiot read  th e  p o la rim etc r, 

he realized  at once th a t  P a s te u r’s discovery was 

indeed  correc t, and  th e  great physicist was d e ep ­

ly tnoved. 1 he  in s tru m e n t used in th is  d e m o n ­

s tra tio n  is p ic tu re d  above.

Pasteur's study at the Pasteur Institute Pasteur dictating notes on silkworm disease to his xeife {1S6S)
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Pasicur's orig inal  notes on the  asynunelr ic  s t ruc ture  o f  tartaric acid, and  

polarin ie ler  used by Hiot to con firm  this great discox>ery\

T o  P asteu r th e  j^reatest significance of his d is ­

covery was liia t it in d ica ted  th e  asym m etry  o f th e  

ta r ta r ic  acid m olecule . Ph is asym m etry  of m o le ­
cu la r s tru c tu re  P asteu r believed characte rized  th e  

o rgan ic  substances as d is tin g u ish ed  from  th e  in ­

organic. Phis idea becam e a g u id in g  p rin c ip le  

th ro u g h o u t all h is su b seq u e n t w ork an d  was to  a 

considerab le  e x te n t concerned  w ith  h is tra n s fe r ­

r in g  his a tte n tio n  from  chem istry  to m icrobiology. 

T h e  tran s itio n  was m ad e  th ro u g h  th e  s tu d y  of 

fe rm en ta tio n , th e  chem istry  of w hich  was en g ag ­

ing th e  a tte n tio n  o f m any  of th e  p ro m in e n t c h em ­

ists of th e  day. P asteu r had  m ade  such ob se rv a ­

tions as d isafrpearance  o f only  th e  d e x tro ro ta to ry  

ta r tra te s  from  m o ld -c o n tam in a te d  so lu tio n s co n ­

ta in in g  bo th  d ex tro - a n d  lev o ro ta to ry  form s in 

cHjual c o n ce n tia tio n . H e  th ere fo re  believed th a t 
fe rm e n ta tio n s  took p lace  on ly  th ro u g h  th e  in s tru ­

m en ta lity  of m icroorganism s.

It was genera lly  believed  a t th e  tim e  th a t  fe r­

m en ta tio n  ai(»se spo n tan eo u sly  in  su ita b le  o rg a n ­

ic m a tte r  an d  th a t  tite  m icroorgan ism s th a t  w ere 

d em o n s tra ted  in  such m a te ria l w ere sp o n ta n e o u s ­

ly g en era ted . P asteu r th u s  becam e involved in th e  

con troversy  co n ce rn in g  th e  n a tu re  of fe rm e n ta ­

tion  an d  also in th e  con troversy  over sp o n tan eo u s 

g en era tio n  of life, because if m icroorgan ism s arose 

sjxm ianeously  in  fe rm e n tin g  m ate ria l they  could  

scarcely be th e  p rim a ry  cause o f th e  reac tion . H e 

was, o f course, n o t th e  first to  q u estio n  sp o n ian e-

O ne  of Pasteur's last 
microscopes w i th  p ho lom icro -  

'^laphic a l t a c h m n i l , inx’cn ted  

by R o u x ,  iu o u n te d  on the  

eyepiece.  Plate  is exposed  by sl ide  

on right a n d  le n u n ’ed by  

s l id ing  block to left.

T h e  eaiix  p h o to m icro g ra p h

of  lactic bacilli  fleft)

was m ade  w i th  this apparatus.

ous g e n e ra tio n  o f  life, b u t it was he rvlio gave it 

th e  co u p  de  grace. H e  p re \a i le d  in th e  o th e r  co n ­

troversy  also in th a t no  one d u r in g  his life tim e  

was ab le  to  d e m o n s tra te  a fe rm e n ta tio n  tak ing  

p lace in  th e  alrsence of m icroorgan ism s. In  the  

lig h t o f o u r  p re sen t know ledge, how ever, h is o p ­

p o n e n ts  w ere to a c e rta in  e x te n t r ig tu  also, fo r we 

now know  th a t  th e  e n /\m e s  th a t perfo rm  these 

reac tions can  be e x trac ted  from  th e  liv ing  cell a n d  

wull pe rfo rm  th e ir  fu n c tio n  in its absence. I’a s te u r  

not on ly  d em o n s tra ted  th a t  fe rm e n ta tio n  does n o t 

take  p lace in  th e  absence of liv ing  o rgan ism s even 

if oxygen is a \a i la b le , b u t also th a t  in  th e  p re s­

ence o f  m icroo rgan ism s it can  occur in th e  ab- 

.scncc o f gaseous oxygen by th e  tran sfe r o f oxygen

rMii.i R orx . rvho co llnbo ia ted  xvith 

Pasteur from  JSJ7 u n t i l  the  latter's  

dea th ,  directed  the  dex'c lopment o f  

a n t id ip h lh e t ia  s e m m  (ea)ly p h o to ­

m icrograph (>1 C o i \n e h a (  te r iu m  

diph theriae) .  D irector  o/ the  Pas­

teur  In s t i tu te  f t o m  19(D to 1933.



I*n\lriu's (touhir  flask f<>> (innnn .sha ling  

nnfK'tohic f r n n n i la t i n n .  

and  nolr.s on Ihr  snhfccl.

In lun h o n m n d . flask of 

hat lex w alrr  fn r f ta r rd  and  

pasirn t  i:.('d h \  l^as lnn  iti I860.

I( was p m lr r tc i l  frotn dnsi  

hn l  nol  from  air hx its lon^ neck.

11 is sl i ll  stcrih' and  

n n tc i  nt('nt<>d.

"h ro v y . ^

from  one o rgan ic  c o m p o u n d  to  a n o th e r  {see 

flasks above).  I’a s len r 's  s tu d ies on le rm e n ia tio n  

a re  one  o f tlie  great p io n ee r woi ks on  m cta lto lic  

chem istry  an d  o ttllin e  th e  course of b o th  aero liic  

an d  anacroiric  o x iila tio n  by cells. I t is cu rious 

th a t th is th eo re tica lly  im p o rta n t b iochem istry  is 

to be fo und  in th e  n e a tise s  on w ine an d  beer 

m aking . Thi.s is because I’a s teu r  was keetily 

a w a ie  o f th e  im p o rta n ce  b o th  to th e  scientist 

an d  to th e  p u b lic  of a p p ly in g  the  latest th e o re ti ­
cal know ledge in rind ing  p rac tica l so lu tions to 

c tirre n t iiK lustria i p io b le m s w hich h e  co u ld  do 

becatise o f his th o io u g h  g rasp  of m a n u la c tu r in g  

proce.sses. The [irocess w hich  bears h is nam e, 

p a s te tir i/a tio n . grew  o tit o f  Ids w ork o n  brew ing.

P a s te u r was tp iick  to recogni/.e th e  sim ila rity  

o f  th e  fe rm e n ta tio n  an d  d e s tru c tio n  o f rc g e tab lc  

m a tte r  b \ m icroorgan ism s an d  ccrta iti ' ‘p u tr ir l"  

diseases in an im a ls  an d  m en an d  cn tin c ia tcd  th e  

germ  theory  of in fec tious disea.ses long  before  he 

h ad  any ac tua l e.xperience w ith  ex p e rim en ta l 

pa tho logy . H is first d irect co n tac t w ith  th is field 

cam e w hen he u n d e rto o k  th e  s tudy  of a disease 

o f  silkw onns th a t was th re a te n in g  th e  existence 

o f th e  silk in d u stry  in f  iance. T h is  tu rn e d  o tit 

to be a \e ry  d illicu lt p ro b lem  because not one, 

b u t two ( |u ite  d ifferen t diseases w ere involved, 

w hich o cc tiiied  c ith e r  sep ara te ly , to g e th e r  o r  

se ria tim . W hile  a f te r  a g iea t deal o f w oik  he  a r ­

rived  a t  a sa tisfac to ry  p rac tica l .soltition o f th e

p ro b lem , som e aspects o f th e  diseases a re  still 

no l com plete ly  un d ersto o d , f ro m  in lec tious d is ­

ease o f silkw orm s to in fec tious disease o f an im a ls  

a n d  m en. th e  liehl of his m ost im p o r ta n t  dis 
co ic ries , was b u t a n a tu ra l s tep  in  th e  logical 

progre.ss c h a ra c te ri/iu g  P a ste u r’s career.

P as teu r from  his earlies t years alw ays co m ­

m an d ed  th e  respect ol his teachers an d  co l­

leagues by h is in d u stry  an d  tho roughness. Kaiiy 

in life he m ade and  kep t in flu en tia l friends 

w hose good ollices d id  m u ch  in g e ttin g  h im  es­
tab lish ed  in his scientilic career. In  th e  cho ice of 

assistan ts an d  associates he  also  seems to  h a re  

d o n e  well because m any of these  m en c o n tr ib ­

u te d  m u ch  to science in th e ir  ow n rights.

■ i.M iu  n i c i . u x .  I ’asleur 's ear- 

ly a'isislani in fei  inen/a tion  

a n d  }nier<ihioU>niia! research. 
Set a n d  d i ir c ln r  of Ihe l^astenr 

In s l i ln ie  i ld 'i^-1901 1. 1‘hnlo-  
mierng!af>h of laelohacil li.

■^ “ 11.It M lK .iiM K orr. (me of the  

fus t  foreignets to join  th e  I’as- 

tear  In s l i lu le .d i  SCI Hied jihag- 

orslosis, and  \ti in i ila fed  the  

p roduc t ion  of serums. i<aceines 
a n d  antitox ins .

j n . I S  }(H niRT. w ho  w i th  Pas 

I fn t  d id  Ih r  fattmns exprti'- 

w f ’nls in whicl f  n n / fn a x  baril- 

U, cart it'd thrun<^h sn 'cra l  

h n t id i f d  at tina i io t ts .  were  

st ill  pa thnacn ic  (railx  pho to-  

m icrog iaph  o f  this ota,^inistn).

-( n \ui f s ( li \ \ i n n u . \ \ \ t . a n  ear­

ly co -w n ikr t  in P a s t r in ’\ lab- 

w a l o t x  ati a n ih ta x . fo 'w l  c ho l ­

era. a n d  h u m a n  itifections.  l i e  

i t iven tcd  the  ( .h a m b rr la n d  
fm tre ln in  bacterial filter.

' j r i . f s  K A r i r \ ,  Pasteur's first 

official ass i\tant.  d id  i m p o r ­

tant  u 'o ik  Of! Aspn\ii i lhis ni- 

i^er: was on ihe  s i lh w tn m  d is ­

ease team w i th  D uclaux ,  

( inernez ,  and  Pasteur.

A i  l u  K t  < A i . M i  I { i . tra ined  w ith  

Pasteur,  d i s c o v n e d  HC(* anti-  

t n b e u  iflosis eai r ina t ion  at 
I ille Ins l i tn le .

MRSIN in 180-1 dis- 

' (leeied Pa<leui rlfa pesfis fi I.). 

the  last pa lhooen  Pasteni sair.



P asteu r felt it h is d u ty  to  devote h im self to  im ­

p o r ta n t p rac tica l p ro b lem s w hen called  u pon . In 

w ork ing  w ith  th e  “diseases*’ of w ine an d  beer, he 

devised th e  process ilia t  today is know n  as p as­

teu riz a tio n . In dea lin g  w ith  a disease of silkw orm s, 

P asteu r h ad  his first ex p erien ce  in ex p erim en ta l 

pa tho logy . W hat at first a p p ea red  to  be one  d is ­

ease tu rn ed  ou t to  be tw o. o n e  p ro to /o a l (co rp u s­

cu la r) an d  one  b acte ria l. E.ater h is m o n u m en ta l 

work on rab ies m ade h im  a p io n ee r in virologv.

Negri bodies in brain cells

*■1

, i,*i.



LOU

III Ill's book on I’astcur, Rene- Diibos cniillcs the iiitm- 
thu t(ji y ( liajMei “ The Woiulerlul Cciitiiry” as indeed 
ilie I'.lth was lor s( ieiue. Dining this (enlin y st icnee for 
the lirst time tissnnied a position of jniniary importaiue 
in VVcsLciii Kiiroj>ean thought, ami for first lime exten­
sive piiK iit al jipplit ations ol it were made. Pasteur cpit- 
omi/ed both trends; he (ontribnted mnc h tiiat was netv 
and original in (()iuej)t and metliod to theoretical sd- 
eme and also to .solving the }>nrely prat tital problems 
of his agt;. To him there was no schism between pure 
and applied .st ience but, as he stiid, there was only s< i- 
ence and applications ol sc ieiue. He .seems to have felt 
a tleep duty to be useful and to have realized that the 
siKcessfid pradical a])|)li<ation t>f a .scientific idea imiy 
be an impoitant demonstrtition of its truth. Further­
more, in the coui.se of solving jiractical pioblems, not a 
few important theoretical matters come to light.

Pasteur’s tareer illustrates how an important prin­
ciple hit upon early in life and followed to its logical 

com lusion may lead a man to 
make many important theoretical 
and prac tical discovei ies. I'hough 
the principle of asymmetry as an 
inherent and characteristic jiroper- 
ty of life was known to all through 
his pronouncement, it was a great 
creative force only to him who had 
the breadth of knowledge and im­
agination to use it. It would seem 
to have been a concept for which 
Pasteur found various definite ex­
pressions in specific instances but 
for which in its most general form 
he had otdy an intuitive feeling, 

liarly, he felt he might find a means to exert on suitable 
chemicals tin “asymmetric force” of sufficient strength 
to create life, and he ex]jerimented to this end. Later, as 
he better understood the conijilexities of the problem, 
he ceased these attempts. It is no mean compliment to 
the man’s great intellectual honesty that this opponent 
of spontaneous generation of life should have always 
harbored the hope that under suitable circumstances 
life coidtl be generated from dead matter.

Pasteur seemed to feel that his career followed an in­
evitable logic, and it is easy to see a logical pattern in his 
wotk; asymmetric crystals led to fermentation which 
led to microorgani.sms anti thence to ciisetise. Neverthe- 
le.ss, as Dubos |}oints out, this logic was not inevitable. 
He cites examples of various alternate courses Pasteur’s 
work might easily have taken based on subjec ts Pasteur 
discussed but did not pursue, although he appeared to 
realize their import:inc:e. In later life he regretted that 
he had had to leave so many leads undeveloped.

A S T K i: It

Pasteur's correct concept of the asymmetric molc- 
c iilai stiiic lure czl otganic compounds could etisily have 
led him to develop the concepts of stereoisomerism 
which was later clone by others. His knowledge ol the 
dillcrent elfec t ofdextioanci Icvo compounds on living 
organisms could have led to impoiiaiU pharmacologic 
and biochemical jjiinciples. Having esttiblished the 
germ theory of lermentation, he realized that one i:m 
find in nature mic rooigiinisms c apable of performing 
almost ;iny organic re;ic tion. Pasteur staled, “A clay will 
come, I ;im convinced, when microoiganisms will be 
utilized in certain industrial operations on account c>f 
their ability to attac k organic matter.” ,Mostremai kable 
of all, he lecognized that certain common soil micioor- 
ganisms coidd render anthrax bat illiis incapable ol pro­
ducing tlisea.se and speciilated that this phenomenon 
might be used therapeutically. With his knowledge tjf 
both mic robicjlogy and chemistry, had he found lime to 
return and follow this lead, antibiotic might have heen 
born nearly ihree-cjuarterscentury earlier!

Many such undevelo[)ed sjceculations attest the fer­
tility of Pasteur’s sc ientific imagination. While no sci­
entist was ever more careful to limit his conclusions to 
those fidly justified by his ex[)eriments, Pasteur’s woi k- 
ing hypotheses in the early stages of an investigation of­
ten partook of the fantastic. He himself has said;

"Preconceived ideas arc like searchlights which illu­
mine the path of the experimenter and serve him as a 
guide to interrogate miture. They bee ome a danger only 
if he transfemns them into fixed ideas—this is why I 
shoidtl like to see these profound words in.scribed on 
the threshold of all the temples of sc ience: ‘The greatest 
derangement of the mind is to believe in sejmething be­
cause one wishes it to be so’. ..

“I'he great art consists in devising decisive experi­
ments, leaving no plac:e to the imagination of the obser­
ver. Imagination is needed to give wings to thought at 
the beginning of experimental investigations on any 
given subject. When, however, the time has come to 
conclude, and to interpret the facts derived from ob.ser- 
vations, imagination must sid)mit to the factual results 
of the exjteriments.”

In addition to the important aspects of Pasteur’s char­
acter revealed in his work, he appears to have been am­
bitious and to have enjoyed his success to the fullest. 
.Apparently a man cajtable of cleejt affection, he seems to 
have lived a happy and trancpiil private life despite 
more than an ordinary share of family tragedies. ;M- 
though not at all toncerned with the formalities of re­
ligion, he seems not to have been atheistic and often ar­
gued against the then popular positivist philcxsophy. He 
firmly held that the experimental approach was not suit­
able for investigating human emotions and religion.


