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H E N I  wa s ch o s en  by  th i s  Aca d e m y  t o  sp ea k  t o  yo u 
a b ou t  t h e “r e n ai s s a n ce  i n  en d o c r i n o l o g y, ”  I  mu s t 

a d m i t  t h a t  I  wa s  b o t h  ho n o r e d  a n d  di s m a y e d .   N o  d o u b t 
i t  w a s f l a t t e r i n g  t o  l e ar n  t h at  yo u r  pr o g r a m  co m m i t t e e
s h ou l d  t hi n k  i f  m e  i n t h i s  co n n e ct i o n ,  bu t  I  se r i o us l y  dou b t 
t h at  I  sha l l  be ab l e  t o  do  j u s t i ce  t o  th i s  i m p o s i n g t i t l e. 

Y e t  t h e  te r m  r en a i s s an c e  or  “r e b i r t h ”  do e s  app e a r  to  be 
e m i n e n t l y ap p l i c a b l e  t o  t h e r e c e nt  ad v an c e s  wh i c h  c h ar a c - 
t e r i z e  con t e m p or a r y  en d o c r i n o l o g y an d ,  i n d e e d,  m e d i c i n e 
a s  a wh o l e .   W i t h i n  th e  co m p a r a t i v e l y  sh o r t  pe r i o d  of  f i f t y 
y e ar s ,  t he  ph y si c i a n ’ s  ar s en a l  aga i n s t  di s e a se  ha s  be e n  al - 
m o st  co m pl e t e l y r e n o va t e d .   I n  t he  f i r st  de c ad e  of  t h i s  c e n- 
t u r y ,  a li s t  of  t e n  dr u g s ,  t h o u g ht  t o  be  t h e  m o s t  im p o r t an t 
a n d us e f ul ,  pr om i n e n t l y  f e at u r e d  m e r c u r y ,  i r on ,  i o di n e , 
a n d al c o ho l  ( C a st i g l i on i ,  194 7 ) .   S i n c e  th e n ,  an d  esp e c i a l l y 
i n  t h e  pas t  t e n ye a r s,  t h e  ad v e n t  of  hor m o n e s,  an t i b i o t i cs , 
r a di o a c t i v e  co m p o u n d s,  et c . ,  ha s  ne c e s si t a t e d a ne w a p - 

* This address was presented by H. Selye, on the basis of lecture notes
from which P. Rosch prepared the text reproduced here in print.
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pr oa ch  to  t he ar t  of  Hi pp oc r at es ,  and  has st i m u l a t e d wi d e- 
sp r e ad  in t e r es t  in  th e st u dy  of  t he  na t u r e  an d cau se  of 
di se as e i n gen er al . 

I t  see m s to  me  t ha t  adv anc es  i n m ed i ci ne  m ay be  co ns i d - 
er ed  as bei ng of  t wo ma i n ty pe s—t ec hni ca l ,  an d ph i l o- 
so ph i c .   T h e t ec hn i ca l  adv an ce s i nc l ud e th e app l i c at i o n of 
ne we r  sci en t i f i c  m et h od s and  t ool s to th e pr o bl em s  of  re- 
search.  They are responsible for such advances as i m pr ov ed
su r g i c al  te chn i q ue s,  in cr e as i n g yi e l ds  i n the  ext r ac t i on or 
sy nt he si s  of  dr u gs ,  and  fo r  ma ny of  th e us ef u l  new er  de- 
vi ce s suc h as th e mec ha ni c al  r esp i r at o r  us ed in  po l i om ye- 
l i t i s or  th e ar t i f i ci al  ki dn ey  em pl oye d in  th e tr e at m e nt  of 
ur em i a .   T h i s ty pe  of  pr og r e ss  ma y be vi ew ed as  th e re sul t 
of  a se ar ch  fo r kno wl ed ge. 

On  t he  ot he r  han d,  ar e adv an ce s r oo t ed  i n the  si nc er e
de si r e  fo r  a bet t e r  und er s t a nd i ng  of  nat ur e and  a fu nd a- 
m e nt al  ev al uat i o n of  ou r  di s co ver i e s.   S uc h phi l os op hi c
ad va nc es ar e asp ec t s of  th e se ar ch  fo r wi s do m. 

I n  t he  lo ng  ru n,  t he la t t e r  is  mo r e  pr ac t i cal ,  for ,  as  Te n- 
ny so n sai d, 

“K no wl edg e com es ,  but  wi sd om  l i ng er s. ” 

Or ,  as  Co wp er  ha s di s t i ng ui s he d, 

“Knowledge and wisdom, far from being one,
Have oft-time no connexion.  Knowledge dwells
In heads replete with thoughts of other men;
Wisdom in minds attentive to their own.
Knowledge, a rude unprofitable mass,
The mere materials with which wisdom builds,
Till smooth’d and squar’d and fitted to its place,
Does but encumber whom it seems t’enrich.
Knowledge is proud that he has learned so much;
Wisdom. is humble that he knows no more."
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Ac t u al l y,  bot h  t he  se ar ch fo r  kno wl edg e an d t he  se ar ch 
f o r  wi sdo m  ar e  but  tw o asp ec t s  of  t he st ud y of  li f e,  and
t h er e ar e  m any  way s of  app r o ac hi n g thi s st udy . 

T h er e is th e t ab ul at i on  of  si m pl e  f act s,  such  as t he  r e gi s- 
t r at i o n of  st r uc t u r al  det a i l  or  of  bi o ch em i ca l  cha ng es  pr o- 
d u ce d  by  an  ex pe r i m e nt a l  i nt e r v e nt i o n .   T h i s  wo r k  is  sa f e; 
i t  i s the  bo ok - k eep i n g of  Na t ur e. 

T h er e  i s  t h e  des c r i p t i v e  cha r a c t er i z a t i o n  of  co m p l ex 
f a ct s,  su ch  as  cl i ni c al  sy nd r o m es ,  or  in t r i ca t e  ti ss ue  r e ac - 
tions.  This work is inspired; it is the l a nd sc api ng  of  Nat ure . 

F i na l l y,  th er e  i s the  cor r el at i on  of  f ac t s  in t o  a un i f i ed 
sy st em ,  a S ci e nc e.   F or  th e ex pl o r e r  of  Na t ur e thi s yi el d s a
pr ac t i cal l y  us ef ul  (t ho ugh  not  ne ce ssa r i l y  co m p l et e or  ev en 
co r r ec t )  ma p of  na vi g at i on .   I t  hel ps hi m  to re m em be r  the 
po i n t s  he  has se en  an d to di sc ove r  new  one s al o ng th e roa ds 
of  ab st r a ct i on s whi ch  co nn ect  t he m .   T hi s  wor k i s cr e at i v e; 
i t  m ay  le ad  fa r  as t r a y,  bu t  ap ar t  f r om  pr o cr e at i on ,  th i s is  th e
c l os e s t  ma n  ca n co m e  t o  t h e m a ki n g  of  Na t u re . 

I t  i s  i n  t h i s  l a s t  ap p r o a c h  t o  t h e  st u d y  o f  l i f e  t h a t  ou r 
ow n mo des t  ef f or t s  ha ve  be en  di r e ct ed,  and  pe r h aps  we
m a y t a k e  t h i s  op p o r t un i t y  to  r e v i e w  br i e f l y  ou r  at t e m p t  at 
a co r r el a t i on of  what  seem ed  t o be wi d el y di v er si f i e d obs er - 
va t i on s,  an d t o ex pl a i n  ho w th i s co nce pt  r el a t e s t o so m e of 
t h e ne wer  adva nc es . 

T h e “r e n ai s s a n ce  i n  en d o c r i n o l o g y”  m a y  be  t h ou g h t  of 
as  bei ng he r al de d by th e new  “er a  of  ACT H and  co r t i - 
so ne . ”   I t  is so m e wha t  em b ar r a ssi ng  to  hav e bee n ask ed  to 
sp ea k to yo u on th i s su bj e ct ,  ina sm uch  as I di d  no t  di sco ve r 
t h es e sub st anc es ,  nor  was I th e f i r st  to  use th em .   My  on l y 
co nn ec t i o n wi t h th i s fi el d  was  th e for m u l a t i o n of  th e con - 
ce pt  of  t he  “a da pt at i on  sy nd r o m e, ” in wh i c h AC T H  and
co r t i s one  and ot he r  “co r t i co i d s” pl ay a vi t al  r ol e .   T hi s  sy n- 
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dr om e is a nat ur al  bu t  com pl ex  de f e nse  r ea ct i on  of  t he 
bo dy ,  and  hel p s to  pr ot ect  us aga i n st  ma ny  di se ase s. 

Ou r  fu r t h er  in ve st i ga t i ons  i nt o t he  st ud y of  th i s na t u r al 
r e ac t i ve pa t t e r n  of  bod y def en ses  l ed to  t he di sco ve r y  th at 
ce r t ai n di s or d er s can  be br o ug ht  ab out  whe n t he r e is  an
i n su f f i ci en cy,  i m b al a nc e,  or  si m i l a r  der an gem en t  of  AC T H
or  cor t i c oi d act i o ns du r i n g th e “ad apt at i o n syn dr o m e . ” 
Ac co r d i ng l y ,  we ca l l e d the se  “di s ea ses  of  ada pt at i on . ” 

Am on g the se  il l n es ses  pr od uc ed  by  f ai l ur e to ad apt  co r - 
r e ct l y  ar e the  r he um a t i c di s ea ses ,  of  wh i c h som e f or m s  of 
ar t h r i t i s  ar e ex ce l l e nt  ex am pl es.   I na sm uc h as the  adr ena l 
co r t ex  go ve r ns  cor t i c oi d pr o du ct i on ,  and  de r a ng em e nt s i n
t h i s  pr oc es s can  pr od uc e “di se ase s of  ad ap t at i o n, ”  suc h as
ar t h r i t i s ,  it  se em ed lo gi c al  t o us tha t  th i s en doc r i ne  gl an d
s h o u l d  ha v e  an  i m p o r t a n t  p a r t  i n  d e t e r m i n i n g  w h e t h e r 
su ch  cond i t i on s wi l l  or  wi l l  not  de vel op ,  und er  gi ve n ci r - 
cu m s t a nce s. 

E x pe r i m en t a l  st u di es de si g ne d to te st  th e val i d i t y  of  thi s
as su m p t i o n pr o ve d rew ar di n g;  th r o ugh  t hem ,  a cl e ar er  in - 
si gh t  int o the  t r u e nat ur e  of  the se  di so r d er s  bega n to  ev ol ve
ea r l y in th e 194 0’ s.   T hey  al s o hel ped  t o sub st ant i a t e  ma ny 
he r e t o f or e vag ue  hypo t h ese s,  and pa ved  t he  wa y for  t he 
ap pl i c at i on ,  t o th e pr o bl e m s  of  cl i ni c al  m edi ci ne,  of  the 
s t r e s s  con c e p t  i n  ge ne r a l ,  an d  of  t h e  “a d a p t i v e  ho r m o n e s ”
i n  p a r t i c u l a r . 

THE GENERAL ADAPTATION SYNDROME

Wi t h  t hi s  back gr ou nd in  mi nd ,  it  mi ght  be pr o f i t ab l e  f or 
us  now  to  r evi ew ,  ver y br i ef l y ,  som e of  th e pr i nci pa l  ten et s
o f  t h i s  “g e n e r al  ad a pt a t i o n sy n d r o m e , ”  i n  or de r  t o  f a ci l i - 
t a t e  an und er s t a nd i ng  of  i t s  r el a t i ons hi p to th e con ce pt  of 
di so r d er s  of  ada pt at i on ,  and  espe ci al l y th e r he um a t i c al l e r - 
gi c di sea se s. 
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A se r i es of  an i m al  ex pe r i m en t s ,  per f or m e d in th e cou r s e
of  193 5- 1 93 6,  sh ow ed us  th at  t he or gan i s m  res po nds  i n a
st er eo t yp ed  ma nn er  to  a va r i et y of  wi d el y di f f e r en t  ag ent s
su ch  as i nf ect i o ns ,  i n t o xi cat i o ns,  t r a um a ,  ner vo us  st r a i n, 
t e m p er at u r e  ex t r em es,  m usc ul ar  fa t i gue  or  X- i r r adi at i o n. 
Each of these agents, to be sure, had its own specific effects,
in many cases, diametrically opposed (e.g., heat causes dila-
t a t i on  of  sm al l  bl oo d ve sse l s ,  whi l e  co l d  br i n gs  ab ou t  va so - 
co ns t r i ct i o n) ,  but  co m m on to  al l  wa s t he  f act  t hat  t he y
pl ac ed  th e bod y in  a st at e  of  st r es s,  an d tha t  the  or g ani sm 
r e sp on ded  i n t he  sam e  st er eo t y ped  m ann er  t o t hi s st r es s, 
r e ga r d l e ss  of  th e  na t u r e  of  t h e  ag e n t  pr o v o k i n g  i t .   T h u s, 
t h e re sul t a nt  ef f e ct  wa s t he  sum m at i on  and  su pe r i m po si - 
t i on  of  t he  sp ec i f i c ac t i o ns  of  t he  “s t r es sor ” upo n th e
ge ne r a l  r ea ct i ve  pat t er n el i ci t ed  by wha t  I cal l ed  “no ns pe - 
ci f i c st r es s. ” 

He nc e,  ex po sur e to  no xi ous  st i m ul i  ind uc es  a st at e  of 
st r e ss ,  and  th e no nsp ec i f i c ad apt i v e r ea ct i on  whi c h ch ar - 
ac t e r i zes  t he bo dy ’ s re spo ns e is in  th e na t ur e of  a “c al l  t o
ar m s ” of  th e or g an i sm ’ s  de f e ns es.   I t  wa s nam ed  th e “a l ar m 
r e ac t i o n . ”   F u r t h e r  re s u l t s i n d i ca t e d  th a t  t hi s  wa s m e r e l y 
t h e fi r st  deve l o pm ent  of  a m uc h m or e pr o l o nge d “ge ne r a l 
ad ap t a t i o n syn dr om e, ”  whi c h co m pr i s es th r e e pha ses :  th e
“a l a r m  re ac t i o n, ” in wh i ch  ada pt a t i on ha s not  yet  be en 
ac qu i r ed;  t he “s t a ge of  re si st anc e, ” i n wh i ch  adap t a t i on is 
o p t i m a l ;  an d  f i n a l l y ,  t h e  “s t a g e  of  ex ha u s t i on , ”  i n wh i c h
t h e ac qui r e d ada pt at i on  is  l os t  aga i n. 

A d a p ta b il it y  is pr o b a b l y  th e  m o st  d ist in c t iv e  c h a r a c te r is ti c 
o f  lif e .   I n  m a i n t a in in g  th e  in d e p e n d e n c e  an d  in d i v i d u a li ty  of 
n a tu r a l u n i ts,  n o n e  o f  th e  g r e a t fo r c e s of  in a n im a te  m a tt e r  ar e 
as successful as that alertness and adaptability to change which
w e  d e s ig n a t e  a s li f e — a n d  th e  lo ss  o f  w h i c h  is  d e a t h .   In d e e d 
th e r e  is pe r h a p s  e v e n  a  ce r t a i n  p a r a ll e l is m  b e t w e e n  th e  d e g r e e 
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o f aliv e ne ss an d th e  exte nt of ada pta bility  in  ev er y an ima l—in
every  man [Selye, 1950].

I t  sho ul d  be em p ha si z ed  th at  I  sa i d  “d eg r e e of  al i ve ne ss” 
an d “e xt e nt  of  ada pt a bi l i t y, ” si n ce  in an i m at e  syst em s can 
a l so  ad a pt  t o  ce r t a i n ch a n ge s  i n  t h e i r  su r r o un d i n g s,  bu t 
ev en  t he mo st  pe r f ect  m an- m a de  au t o m at on  cann ot  ap - 
pr ox i m at e  t he ad ap t ab i l i t y  of  the  si m p l e st  li vi ng or ga ni s m . 
I t  see m s to  me  t ha t  i t  is pr ec i se l y  th at  ext r ao r di na r y  qu al i t y 
of  cer t ai n agg r e ga t es  of  m at t e r ,  wh i ch  end ows  al l  pa r t s of 
t h ei r  st r uc t ur e wi t h th e pow er  of  sel f - m ai nt e na nce  i n the 
f a ce  of  so man y qu al i t a t i v el y di f f e r en t  ag gr e ss or s ,  th at  we 
em pi r i cal l y  ca m e  t o con si d er  L i f e .   Wh at  m ach i n e cou l d 
as se ss  wh et her  i t  sho ul d at t ac k or  run  awa y f r o m  i t s  enem y, 
co ul d for ag e f or  i t s fu el ,  dev el o p an et hi cal  or de r  pe r m i t - 
t i ng  I t  t o exi st  i n a co- o pe r a t i v e soc i e t y  wi t h  it s co nge ne r s
i n  or d er  to  fi gh t  com m o n dan ge r s,  or  hea l  a scr at c h on  it s
su r f ac e.   N o dou bt  co m p l ex  m ec han i c al  de vi ces  have  bee n
m a de  t o i m i t at e so m e of  th es e pr o pe r t i es  of  L i f e and  t hes e
c o u l d  be  f u r t h e r  p e r f e c t e d ,  bu t  m y  i m a g i n a t i o n  bo g s  at 
t h e t h o u gh t  t h at  ev e n t h e  ad a p t a bi l i t y  of  t h e si m p l e s t 
am eb a cou l d  ev er  be r ep r od uc ed  by  m an us i n g i na ni m at e
i n gr ed i en t s . 

T hu s ev e ry th ing  in lif e,  ev en  its se e ming ly  fu nd a me ntal d is-
similarity from the Inanimate, is a matter of degree—that is
why no other generalization about life can be wholly true
[Selye, 1951].

Y e t ,  as  I sa i d  i n  t h e i n t r od u c t i on ,  t h e pr o g r e s s  of  m e di - 
ca l  re sea r c h i s la r ge l y  de pe nd ent  upon  t he or i es  an d ge n- 
er al i z at i on s,  ev en  if  t hey  ar e  co r r ect  onl y t o a cer t a i n de - 
gr ee .   L e t  us,  t he r ef or e,  pr oc eed  now wi t h  ou r  at t em pt  to 
de ve l o p a uni f i e d the or y of  di sea se  in  gen er a l ,  on  t he  ba si s
of  wha t  we cal l e d the  “st r es s con ce pt . ”
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T h e ma nne r  by wh i c h st r ess  i ni t i a t e s t he  bi ol og i c “c ha i n
r e a c t i o n ”  of  a d a p t a t i o n  i s  un k n o w n ,  bu t  a du a l  co u r s e 
may be assumed.  One response leads to damage or “shock,”
po ss i b l y th r ou gh  ner v ou s st i m u l i ,  def i ci en ci e s,  or  t ox i c
m e t a bo l i t es .   T h e ot h er ,  i t s  i nse pa r ab l e  com p an i on ,  is  co n- 
ce r n ed  wi t h  de f e ns e;  it  depe nd s l ar ge l y up on th e act i v i t i es 
of  t he  pi t u i t a r y  and ad r en al  gl an ds .   We  wi l l  deal  m ai nl y 
wi t h  t he la t t e r ,  si nc e we be l i eve  t hat  m uc h i nf or m at i o n of 
p r a c t i c a l  va l u e  f o r  t h e  si c k  c a n  b e  l e a r n e d  by  em u l a t i n g 
( i f  po ssi bl e wi t h im p r o vem en t s )  t he  bo dy 's  ow n tec hn i q ues 
of  def ens e. 

I n  con di t i o ns of  st r e ss ,  t he  pi t u i t ar y  i s st i m u l at ed  t o
se cr et e wha t  ar e  know n as co r t i c ot r op hi c  hor m on es .   T h es e
i n f l ue nce  t he ad r e nal  t o pr o du ce tw o m ai n typ es  of  ad r e no - 
co r t i c al  ho r m o ne s or  “c or t i c oi ds. ”

T h e s o m a t o t r op h i c  or  “g r ow t h ”  ho r m o n e of  t he  p i t u i - 
t a r y  ( S T H)  ac t s m a i n l y  by  se n s i t i z i n g  ti s s u e s t o  “m i n - 
eralo-corticoids” such as desoxycorticosterone.  The adreno-
co r t i c ot r op hi c  hor m on e (AC T H )  cau se s pr i m a r i l y a se cr e- 
t i on  of  “gl uc o- cor t i coi ds , ”  of  whi c h co r t i so ne is  one ex am - 
pl e.   T he se  tw o ty pes  of  hor m o nes  ar e se cr et e d by th e
ad r e na l  cor t ex  i n lar ge  am ou nt s und er  st r e ss. 

T h e m i ne r a l o- co r t i co i d s ( de so xy cor t i cos t e r o ne- l i ke)  and 
t h e gl uc o- cor t i coi ds  ( cor t i son e- l i ke)  have  m an y opp osi ng 
ef f e ct s.   T he fo r m er  ma y be vi ewe d as pr ep ar i ng  th e bo dy
f o r  fi ght ,  the  l at t er ,  for  sur r en de r .   T he  m i ne r a l o- co r t i co i d s
ac t  so  as  t o put  up a bar r i c ad e of  con ne ct i ve  t i ss ue  agai ns t 
t h e st r es so r  age nt ,  t he  gl uc o- c or t i coi ds ,  t o co nt i nu e t he 
analogy, remove all obstacles from his path.  Deficiencies or
i m ba l a nce s in co r t i co i d  ou t p ut  ca us ed by  st r e ss  le ad  t o “di s- 
ea se s of  ad apt at i o n, ”  whi c h,  as you  ca n se e now ,  ar e  r eal l y 
du e to  m a l a da pt a t i on.   I n  a se nse ,  on e m i g ht  sa y tha t  the y
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ar e th e r es ul t s of  er r o r s in  asse ss i ng  t he  re l a t i v e ex ped i e ncy 
of  def ens e,  or  t ac t i c al  wi t h dr awa l ,  be f o r e  th e foe . 

S o on  af t er  we  ob s e r v ed  t h a t  ar t h r i t i c  an d  ot he r  r h eu - 
m a t i c di s or der s co ul d  be pr o du ced  by DC A ov er do sag e in
an i m al s,  it  wa s no t ed  t hat  t he se sa m e di se ase s cou l d  be
t r e a t e d  by  D C A - i n h i b i t i n g  co r t i c o i d s ,  of  wh i c h  co r t i s o n e 
i s  t he  be st  kn ow n exa m p l e.   I n t er es t i n gl y,  th i s  la t t er  ob - 
se r v at i on ,  und ou bt edl y the  m os t  i m p or t an t  one  al on g th ese 
l i ne s up to  da t e ,  was  m ade  by ano t h er  gr ou p ( He nc h et  al . , 
19 49 ) ,  wo r k i ng  al o ng en t i r el y sep ar at e  l i n es.   Yet ,  th e r e- 
su l t s si g ni f i c an t l y st r eng t h en ed an d sup po r t e d the  l e gi t i - 
m a cy  of  t hi s t yp e of  th i nk i n g and  dem o ns t r at e d it s  ap pl i c a- 
bi l i t y  to  cl i n i c al  pr ob l em s. 

T o  sum  up ,  as yo u can  see in  t he fi gur e pr ese nt ed be l o w, 
a st r e sso r  age nt  act s  di r e ct l y  (t hi ck bl ac k l i n e)  an d in- 
di r e ct l y on  th e bo dy.   T he  di r ect  ef f e ct s of  ea ch st r e sso r  ar e 
di f f er ent ,  but  t he  ge ne r al  non spe ci f i c  r ea ct i on  in du ce d by
s t r e s s o r s i s  al w a y s  th e  sa m e  an d  i n f l u en c e s  th e  bo dy  vi a 
t h e pr odu ct i on  of  S T H,  whi c h cau se s m i ne r a l o- co r t i co i d 
se cr et i on ,  and  ACT H,  wh i ch  i s res po nsi bl e for  t he st i m u- 
l a t i on  of  ant a go ni st i ca l l y  act i ng  gl uc o- cor t i coi ds  ( sho wn  by 
cr os s hat ch ed li ne s) .   De r a ng em e nt s i n pr odu ct i on  of  ei t h er 
o f  t h e s e  f o u r  su b s t a nc e s  r es u l t  in  “d i se a s e s  of  ad ap t a t i on ” 
as  we hav e exp l a i n ed ab ove . 

T h i s  conc ep t ,  wh i c h ai m s at  a uni f i cat i o n of  id eas ,  is  an 
at t e m p t  at  som et hi ng ra t he r  ne w i n the  st u dy of  di se as e. 
H e r e t o f o r e ,  we  us e d  to  t h i nk  an d  pl a n  al o n g  tw o  m a i n 
l i ne s.   O ne  de al t  wi t h cau sa l  the r a py an d sug ge st e d th e use 
of  ant i bi ot i cs ,  su r ge r y ,  et c . ,  ei t h er  to  ki l l  t he pa t h oge n or  to 
cu t  it  ou t .   T he  ot he r  the r a pe ut i c app r o ac h t o si c kn es s was 
sy m p t o m at i c ,  suc h as ut i l i za t i on of  as pi r i n t o dea de n the 
pa i n  of  a head ac he  re ga r dl es s of  it s cau se .   T h ese  ar e  bo t h 
pr ac t i cal ,  use f u l ,  me t h ods  of  com ba t i n g il l ne ss .   We  have 

37 



Ha ns  Se l y e and  P aul  R o sc h

F I GU RE  1

FIG. 1. —Schematic drawing illustrating principal
mechanisms effective during exposure to stress.  Body
= the whole organism, or any part of it, which is
directly affected by a stressor agent; STH = somato-
trophic hormone; ACTH = adrenocorticotrophic
h o r m o n e ; M- C =  m i n e r a lo - c o r ti c o id  ho r m o n e s;  G - C
= gluco-corticoid hormones; simple arrow = stimu-
la te s;  c r o s s- h a t c h e d  ar r o w  =  in h i b i ts .   Fo r  e x p l a n a - 
tion see text.  (Slightly modified after Selye, Annual
Report on Stress—1951. Acta Inc. Medical Publishers,
Montreal.)

ad de d the  gene r a l  ada pt i ve  t he or y  i n t he  hope  of  i n t e gr at - 
i n g an d cor r el at i n g pr e vi o us  wor k  and of f e r i n g a new  ap - 
pr oa ch  to  t he tr ea t m e nt  an d un der st and i n g of  di sea se , 
t h r o ug h t he  se ar ch  fo r  a “st r e ss fa ct o r ”  or  “m a l - a da pt at i on 
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f a ct or , ” wh i ch  wou l d be  co m m on  to  m any  see m i n gl y di f f e r - 
en t  ty pes  of  di s or der s.   W e ho pe by  th i s  t o gai n i ns i g ht  in t o
t h e na t u r e  of  ce r t a i n i l l n es s e s  an d  pe r h a p s  de v e l o p a cu r e 
or  pr o phy l a xi s  f or  th em . 

T h er e is ne ed fo r  som e uni f i ed  co nc ept  i n med i c i ne  t o - 
d a y.   W e  ha v e  ha d  al m o s t  no gr e a t  t h e o r i s t s  in  t h i s f i e l d
f o r  m a ny  ye a r s  no w ;  at  l ea s t  non e  t h at  co u l d  be  co m p a r ed 
t o  t he  gr ea t  cr e at or s  of  new  scho ol s of  th oug ht ,  who  wor k ed 
i n  E ur ope  dur i ng  t he ni net ee nt h and  th e fi r st  par t  of  the 
t w en t i et h  cent ur y,  su ch  as : 

Pasteur (1822-1895)— who founded bacteriology and
serology

Claude Bernard (1813-1878)— r espo nsible for  the  de ve lop me nt
o f  e x p e r im e n t a l m e d i c i n e  a n d 
the concept of the “milieu in-
t é r i e u r , ”  w h i c h  w a s  de v e l o p e d 
i n  our time by Cannon as the
theory of “homeostasis”

Virchow (1821-1902)— w ho  insp ir ed  th e stu dy  of  p atho -
logical anatomy and histology

Ehrlich (1854-1915)— the pioneer in chemotherapy
Pavlov (1849-1936)— w h o  de v e l o p e d  th e  im p o r ta n c e 

o f th e con ditio ne d ref le x  and  th e
relationship between mind and
body

Freud (1856-1939)— who brought to fruition the im-
por tance of psy chosom atic med i-
cine and psychoanalysis.

Ho we ve r ,  th i s go l d en er a of  th i nk er s soo n beg an  to  de- 
ge ne r a t e,  per h ap s bec au se sc i e nt i st s wer e daz ed  by  t he 
ex t r ao r di na r y ef f i ci e nc y of  th eor i e s as gu i de s to kn ow l ed ge . 
I t  was  fo r g ot t en  t hat  i n t he  nat u r a l  sci en ces ,  the  m er e con - 
t e m p l a t i o n  o f  p o t e n t i a l  n e w  pa t h w a y s  i n t o  t h e  un k n o w n 
i s  of  li t t l e val ue  in  i t se l f .   I t  m ust  be fol l o wed  by the  pai n s- 
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t a ki ng  ex pe r i m en t a l  exp l or at i o n of  the i r  vi ab i l i t y .   Di sr e- 
g a r d  of  th i s  f un d a m e nt a l  t r u t h  eve n t u a l l y  l e f t  E u r op e  wi t h 
a gr ea t  exc ess  of  “ar m c hai r  ph i l o so phe r s ” gi v en  to  vag ue
sp ec ul at i on ,  pom po us di al e ct i c  th eo r i z i n g and ,  eve nt ua l l y , 
f u t i l e  pr i o r i t y sq uab bl es. 

I t  i s ,  unf o r t u na t e l y ,  j u s t  at  t h i s  t i m e t h a t  l a r g e  nu m b e r s 
of  you ng Am er i ca n st u de nt s  and  sc i e nt i st s beg an  to  vi s i t 
E u r o pe ,  at t r ac t e d by th e gl o r i ous  past  of  it s  gr ea t  un i v er - 
s i t i e s .   T o o  m an y  of  t h e m  fe l l  i nt o  t h e ha n d s of  m as t e r s 
wh o at t em pt ed in  vai n  t o gi v e a sem bl a nc e of  au t ho r i t y  to 
t h ei r  di al e c t i c t e a c hi n g s ,  by  ex ag g e r a t i n g  t he  i m p or t a n c e
of  t he i r  ra nk th r o ugh  acad em i c  po m p  an d ci r cu m s t an ce . 
T h es e you ng  me n re t ur ne d t o th e Uni t ed  S t a t es  wi t h  a
de f i ni t e av er s i o n to an y asp ec t  of  sci en ce  ex ce pt  th e sea r c h
f o r  fa ct s  whos e va l ue  was im m e di a t e l y as se ssa bl e. 

T h us  t he pe ndu l u m  beg an  to  swi ng to war d th e ot h er 
ex t r em e,  th e abh or r en ce  of  t he or y .   “P ur e obj ec t i v i t y”  be - 
ca m e  t he fa shi on ab l e sl oga n in  me di cal  r es ear ch  an d th i s
wa s co upl ed  wi t h  an unr eas on ab l e fe ar  th at  an y tho ug ht 
ex pr es sed  i n pr i nt  mi gh t  sub se que nt l y be  pr ov en  to  be
wr on g.   E ve n t od ay  ma ny  a sc i e nt i st  co nc l u des  an ext en si v e
pa pe r ,  re pl et e  wi t h t ab l es  and  st at i st i c al  ca l c ul a t i on s,  by 
st at i n g—o f t en wi t h  an  ai r  of  sel f - r i gh t e ou sne ss —t h at :  “t h e
f a ct s rep or t ed  ar e  ce r t ai n l y  cor r ec t ,  bu t  no at t em pt  i s m ad e
t o  dr a w any  co nc l u si o ns  fr om  t hem . ”   T hi s is un dou bt ed l y
ve r y  hone st  an d no  on e can  que st i on  th e mo r al  vi r t ue  of 
su ch  i nve st i ga t o r s ,  but  on e ma y dou bt  th ei r  wi s dom .   W hat 
i s  t he  pu r p ose  of  est ab l i s hi ng  so m e t hi ng  wi t h  t he gr ea t es t 
de gr ee  of  pr ob ab i l i t y  i f  one  i gno r e s i t s  si gn i f i ca nc e?   A r e 
n o t  m a n y  of  t h os e  wh o co n s i s t e n t l y  r e j ec t  t h e ex p r es s i o n 
of  opi ni o ns  in  sci enc e too  m uc h con cer ne d wi t h the  i m - 
po r t an ce of  th ei r  own  per s on al  pr es t i g e?   I s it  wo r t hw hi l e
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t o  sac r i f i c e t he  pl ea su r e of  t r yi ng  re al l y  to  unde r s t a nd
Na t u r e  fo r  the  sup er f i c i al  gl o r y of  cr ea t i ng a sem bl an ce of 
pe r s on al  in f al l i bi l i t y? 

Un do ub t ed l y ,  pur el y obj ect i v e and  desc r i pt i ve  r ese ar ch 
an d th e di s pas si on at e  r egi st r a t i o n of  fa ct s m ay  le ad  t o t he 
ac qu i s i t i on  of  i m p or t an t  kno wl edg e.   I nd ee d—w i t h ad e- 
qu at e fi n an ci a l  su ppo r t —ev en  t he me r e sc r e eni ng  of  al l 
po ss i b i l i t i es ca n for ce  Na t u r e  to  r eve al  som e  of  her  secr et s. 
I  mu st  ad m i t  ( al t h oug h thi s is  ve r y  di st as t ef ul  to  m e)  th at 
m a ny  t ech ni cal  adv anc es  ha ve  been  m ade  i n thi s fas hi on . 
H o we v e r ,  t h o s e  wh o  use  t h i s ki n d  of  ap pr o a c h  do  no t  t r y 
t o  co n q u er  Na t ur e  by  l o v e  an d  un de r s t a nd i n g ,  bu t  m er e l y 
wi sh  t o r ap e her  by f or ce.   T h ey ma y pos se ss he r  sub st anc e, 
bu t  no t  her  sp i r i t . 

Ou r  mo des t  at t em pt  to  expl or e the  “ada pt at i on  sy n- 
dr om e” ha s not  br ou gh t  for t h  ve r y  m uch ,  as ye t ,  th at  is 
i m m e d i a t el y  ap pl i c a b l e  t o  th e  t r ea t m e n t  of  si c k n e s s,  bu t 
we  l i k e t o thi nk  t hat  i t  has  cont r i but ed  i t s sh ar e  t o the 
“r eb i r t h”  of  m ed i c i ne ,  thr ou gh  it s at t em pt  to  st i m ul at e
t h ou gh t  and  ag ai n dem on st r at e the  val u e of  ap pr oac hi ng 
r e se a r c h  pr o b l em s  wi t h  a def i n i t e t h e o r e t i c  fo r m u l at i o n . 

TH E V A LU E  O F  A  T H E O RY 

I t  i s wel l  to re al i ze  t hat  “ou r  f ac t s mu st  be  cor r ec t ;  ou r 
t h eo r i es ne ed no t  be if  th ey  hel p  us t o di sco ve r  i m p or t an t 
ne w fa ct s ” (S e l y e,  19 50 ) .   I nd eed ,  onc e a the or y say s “no t h - 
i n g bu t  th e  t r ut h  an d al l  th e  t r ut h ”  abo u t  a ce r t a i n  su b j e c t , 
i t  has  lo st  it s he ur i st i c va l u e and  th en  i t  i s no lo ng er  a
t h eo r y ,  but  me r e l y  th e enu nc i a t i o n of  a fa ct . 

T h e be st  th eor y is  th at  wh i c h nec es si t at es  th e mi n i m um 
am ou nt  of  assu m p t i ons  t o uni t e  th e max i m um  nu m b er  of 
f a ct s,  si nc e i t  is  mo st  li ke l y  to  poss es s the  powe r  of  as si m i - 
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l a t i ng  ne w fac t s  f r om  t he un kn own  wi t h ou t  dam ag e t o it s
ow n st r uc t u r e. 

I t  i s per ha ps in su f f i ci ent l y  r eal i z ed by  m any  t hat  eve n a
f a ul t y  th eo r y ma y be of  gr ea t  val ue .   P i er r e Ma r i e 's  conc ep t 
of  t he  re l a t i o ns hi p bet wee n th e pi t ui t ar y and  ac r o m e gal y
wa s di r ec t l y opp os i t e  t o wha t  we no w kno w to be  tr ue .   He 
f o un d tha t  ac r o m e gal i c  gi an t s  ha d pi t ui t a r y tu m or s an d
co nc l u ded  t hat  t he y bec am e  t al l  bec aus e th ei r  pi t u i t ar y was 
de st r o yed  by di s ea se.   Act ua l l y we now  kno w t ha t  suc h
t u m o r o u s  gl a n d s pr o d uc e  a gr e a t  ex c e s s  of  s o m a t o t r op h i c 
or  “gr owt h”  ho r m on e and  th at  t hi s  i s r es po nsi bl e f or  t he
di sp r o por t i ona t e  i ncr ea se in  t he gr owt h of  th es e pat i e nt s . 
S u r e l y ,  no the or y cou l d  ha ve  uni t ed  th e fa ct s  obse r v ed  by 
P i er r e  Ma r i e m or e inc or r ec t l y tha n tha t  wh i ch  he en un - 
ci at ed .   Ne ver t h el ess ,  the  ver y f ac t  t ha t  he ca l l e d at t en t i on
t o  som e r el at i on sh i p be t we en  gi ga nt i sm  and  th e pi t ui t a r y
wa s of  im m e nse  val ue an d st i m u l at ed  mu ch  r ese ar ch,  eve n- 
t u a l l y  cu l m i n a t i n g  i n  t h e  di s c o v e r y  of  t h e  s o m a t o t r o p h i c 
or  “gr owt h”  ho r m on e. 

T h e ke y  th a t  ope n s  t he  do o r  us u a l l y  al so  se r ve s  t o  l o c k 
i t ,  th e mos t  im p or t a nt  th i ng  i s to fi nd th e key  t hat  f i t s t he 
l o ck  of  t he  do or  we wi s h t o us e. 

We  t r i ed to  ou t l i n e t he  co nc ep t  of  the  “ge ner al  ad ap t a - 
t i on  synd r o m e”  and  th e man ne r  in wh i ch  de r a ng em e nt s i n
t h e ad apt i v e m ec ha ni s m  to st r e ss ma y cau se  di se ase .   As  i t 
st an ds ,  our  ma p of  th es e unc ha r t e d par t s  of  m ed i ci ne  i s
c e r t a i n l y bo t h  i n c o r r e c t  and  i n c om p l e t e,  bu t  l e t  us ho p e 
t h at  i t  pos ses se s tha t  cr i t i ca l  deg r ee  of  tr u t h f ul ne ss  wh i c h
s t i m u l a t es  t o  re c t i f y t h e  m i sd r a w n  bou n d a r y l i n e s an d  to 
f i l l  o u t  t h e  s p a c e s  wh e r e  hi t h e r t o  un e x p l o r e d  t e r r i t o r i e s 
ar e sh own  t o l i e .   T h i s  ho pe  i s our  on l y  j ust i f i ca t i on  an d
ap ol og y f or  ha vi ng  ac ce pt e d th e gr e at  ho no r  of  pa r t i c i - 
pa t i ng  in  t hi s  l ec t ur e ser i e s. 
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