
1078 Specialia EXPERIENTIA 32/8 

C O G I T A T I O N E S  

'Passive' Thinking,  a Hypothesis  
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Summary. Based on observa t ions  and on analogical  deduc t ions  f rom the  organizat ion of the  cerebellum, a hypo thes i s  
of a 'passive '  process of th ink ing  is described.  According to  it, we t r y  to p rog ram the  ce rebrum for the  hand l ing  of an 
idea, regarding its solut ion we are, however ,  exposed pass ively  to  the  brain.  

Since the  a d v e n t  of computers ,  w h e t h e r  of the  analogue 
or digi tal  type ,  it  was inescapable  t h a t  exp lana t ions  of the  
b ra in  would be t r ied  by  app ly ing  the  concep t s  governing  
computers .  This was p r o m o t e d  by  some resemblance  
be tween  compu te r s  and  the  brain.  I t  is, therefore ,  no t  
surpr iz ing t h a t  m a n y  models  of the  bra in  suffer f rom 
' compute r i t i s ' .  A compu te r  is, however ,  pass ive;  its in- 
d iv idual  pa r t s  develop no life. On the  o the r  hand ,  the  
bra in  is a l iving sys t em wi th  spon taneous  act ivi t ies  
developing everywhere .  

In  view of th is  i t  may  surprise us t h a t  th ink ing  - which  
is t h a t  p a r t  of bra in  ac t iv i ty  considered in th is  pape r  - is 
descr ibed as a pass ive  process.  This  posi t ion is adop ted  
here no t  because of any  credo conf ron t ing  an 'ego'  wi th  
the  brain,  b u t  be t t e r  to  explain  in which way  the  model  
sugges ted  here devia tes  f rom a computer l ike  or governor-  
like in te rp re ta t ion .  

POWER wrote  t h a t  the  factor  d is t inguishing  man  f rom 
animal  or machine  is visible in his model  only  as a ghost .  
Whereas  the  wr i te r  does no t  d i f ferent ia te  in th is  con t ex t  
be tween  m a n  and animal,  i t  will be t r ied to show the  dif- 
ference which separa tes  m a n  f rom the  machine  called 
compute r .  

The biological 'mach ine '  called brain  is a t  no t ime 
ent i re ly  swi tched off, i ts ac t iv i ty  varies only  by  degree, 
as a whole or f rom area to area. As th is  sys tem is pract ic-  

t t t t t 
Fig. 1. Schematic illustration showing a tendency towards the center 
of 'meaderin' currents in neural networks. As the central path 
experiences a stronger and more probable excitation, i.e. in the 
regiol~ where A overlaps B, the flow of signals is enhanced there. 
This is indicated by the peak C. Therefore, impulses coming over a 
wide path represented by the 5 long arrows will have a tendency 
towards a cetatral region indicated by the 3 short arrows. 

al ly to ta l ly  in te rconnec ted ,  the above requires a cease- 
less ac t iv i ty  of differing magni tude ,  which may  normal ly  
no t  be perceived,  in areas, orders,  levels, loops or circuits,  
as one m a y  like to  call t hem.  This is no t  so in a computer .  
The t e r m  loop or circuit  is used here in a ve ry  loose sense, 
the  li teral meaning  is too compute r i s t i c  and no t  ap- 
p ropr ia te  for brain  s t ruc tu re  where energy  m a y  be gen- 
e ra ted  everywhere  and  where  cur ren t s  m a y  no t  be as 
well confined as in a m a n - m a d e  machine .  Also the  general  
p ropaga t ion  of s t imul i  is hand led  in a way  which is in 
several  aspects  qui te  d i f fe rent  f rom t h a t  of an ' inorganic '  
appara tus .  

Some selected observa t ions  are p resen ted  which  ad- 
vocate  a model  of the  process  of th ink ing  quite  d i f ferent  
f rom an approach  coined by  c o m p u t e r  phi losophy.  
There  are some 101" neurons  or more  in the  bra in  (the 
granular  layer  of the  cerebel lum alone accounts  for some 
10 it cells), each of which  es tabl ishes  some 10,000 synap t ic  
connect ions .  This sys t em would r ep resen t  a was te  of 
mater ia l  and  cons t ruc t ion  detai l  co n t r a ry  to the  s t an d a rd  
des ign-economy of na tu re  if we were able to use the  brain  
in an act ive  and a imed way.  A pass ive me thod  of func- 
t ion ing  would,  however ,  require  a considerable  redund-  
ancy  in ' equ ipmen t ' ,  and  therefore  expla in  the ex t r eme  
n u m b e r  of par ts .  We mull  over  p rob lems  hoping  to have  
an idea, t r y  to r ememb er  a name,  ma t t e r ,  or t h o u g h t  we 
considered minutes  ago. Quite f r equen t ly  we are no t  
successful  as long as we t r y ;  however ,  the  idea, name,  or 
m a t t e r  m a y  appear  spon taneous ly  af ter  we have  given 
up the  hunt .  Our brain  m a y  refuse obedience for qui te  a 
while if we wish to e l iminate  repe t i t ions  of words  in 
spoken or wr i t t en  language.  W h e n  working  on one sub- 
ject ,  our bra in  m a y  sudden ly  supp ly  us wi th  ideas on a 
d i f fe rent  one. If  we h u n t  for a reference in a book we are 
d i s t r ac ted  by  a d i f ferent  subject .  As we t r y  to concen t r a t e  
on someth ing  we read,  our  bra in  t akes  an excursion to a 
d i f ferent  subject ,  and so on. We t r y  to  fall asleep b u t  our 
bra in  refuses to be ' swi tched  off'. When ,  during failing 
asleep, our  center(s) of wakefulness  reduce the  level of 
ac t iv i ty  we sudden ly  have  an idea which failed to come 
when  we were working on it. A similar  process m a y  act  
when  b ra ins to rming  reduces  in ten t iona l ly  the  effect ive-  
ness of such centers .  The bra in  cont inues  to ' t h ink '  dur-  
ing the  D-phase  of sleep, somet imes  qui te  long logical 
sequences  occur and m a y  even be regis tered in memory .  

A bra in  which worked like a computer ,  execu t ing  
orders  according to  a p r o g r a m m e d  sequence and in an 
a imed way,  would opera te  much  too slow to permi t ,  e.g. 
fas t  speaking on a diff icult  subject ,  because of intr insic  
delays a t  nerves,  synapses ,  etc. E v e n  w i t h o u t  consider ing 
the  a l l -or-nothing cha rac te r  of nerves,  low veloci ty  of 
t r ansmiss ion  and f requency  l imi ta t ions  of nerves deter-  
min ing  manageable  vo lume of in fo rmat ion  per  un i t  of 
t ime  resul t  in an efficiency which is abou t  the  one hund-  
red-mi l l ion th  p a r t  of t h a t  of a mo d e rn  electronic sys tem.  
Speed does no t  p resen t  a p rob lem if m a n y  s imul taneous ly  
exis t ing th ink ing  cur ren t s  are assumed,  which are raised 
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to a conscious level in a more  or less order ly  sequence.  
The cerebel lum manages  to  control  s imul taneous ly  the  

kinet ics  of, e.g. walking, chewing,  h u m m i n g  a tune ,  look- 
ing, and hearing.  The ce rebrum copes, for ins tance,  w i th  
s imul taneous  reading,  th ink ing  abou t  it, and  l is tening to  
music.  There  is, therefore ,  good reason to believe t h a t  the  
brain  m a y  at  the  same t ime  handle  m a n y  t h o u g h t  p a t t e r n s  
a t  a subconscious  level. We are pass ively  exposed  to  the  
visual  impress ions  and  the i r  eva lua t ion  as p roduced  by  
the  brain.  If, for instance,  on a p h o t o g r a p h  of a vase the  
h ighl ights  are r emoved  by  re touching,  the  ent i re  surface 
changes  its appea rance  f rom glossy to mat .  The cor- 
re la t ion of i l luminat ion and percep t ion  of colour has  been 
expla ined b y  a hypo thes i s  s t ipu la t ing  an unconscious  
c o m p u t a t i o n  opera t ing  in the  visual  sys tem.  I t  would 
seem to be logical to a d m i t  unconscious,  in our  con t ex t  
passive,  processes no t  only for one pa r t  of the  cent ra l  
nervous  sys t em bu t  for others ,  like th inking,  as well. The 
impress ion  of differences in i l luminat ion of expe r imen ta l  
objec ts  m a y  cease if one s ta r t s  to employ  the  bra in  for a 
crit ical evaluat ion.  Unt i l  t hen  one is pass ively  exposed  to 
the  impress ion genera ted  by  the  visual and the  eva lua t ing  
sys tems.  We canno t  contro l  Necker  cube reversals ,  
swi tching  staircases,  hollow molds  of h u m a n  faces f rom 
appear ing  to pro jec t  ou tward ,  monocula r  Ames  room 
inspect ion  looking rec tangu la r  a l though  it is no t  rect-  
angular  a t  all, bu t  we are sur rendered  to the  unconscious  
process ing of informat ion .  Aud i to ry  illusions resul t ing  
f rom tones  of d i f ferent  p i t ch  being p resen ted  s imul tane-  
ously to each ear show t h a t  the  selection of the  high tone  
place and  reversal  of h igh and low tone  posi t ion canno t  
be inf luenced by  our will. Phylogene t ic  reasons advoca te  
similar  process  character is t ics  whe the r  a ' non- th ink ing '  
p r imi t ive  mamm al ,  or pr imates ,  or man  are involved.  
Also th is  suggests  a pass ive  exposure  to the  th ink ing  
process wi th in  the  cent ra l  nervous  sys tem.  Much of w h a t  

we do takes  place a l though  we have  no t  act iveIy engaged 
our  brain.  We pocke t  some th ing  and  la ter  search for it, 
we whist le  a tune  wi th  our  bra in  busy  wi th  someth ing  
else, drive a car only  realizing i t  when  our bra in  tells us 
t h a t  there  is an obstacle  ahead,  etc. 

F r o m  such and fu r the r  observat ions ,  one is t e m p t e d  to 
cons t ruc t  a hypo thes i s  of 'passive '  th inking,  wi th  a large 
n u m b e r  of p a t t e r n s  of t h o u g h t  opera t ing  s imul taneous ly  
a t  the  subconscious level. We shall  now t r y  to correlate  
ve ry  t e n t a t i v e l y  th ink ing  wi th  the  s t ruc tu re  of the  brain,  
s t a r t ing  wi th  pa r t s  which  co-ord ina te  p a t t e rn s  specific 
for cer ta in  areas. 

Neuropsychological  and  neurosurgical  evidence shows 
t h a t  cer ta in  regions in the  brain have  special tasks.  Dam-  
age in the  p r i ma ry  zone of the  2nd block causes, for 
ins tance,  a sensory  defect ,  if i t  is in the  t e r t i a ry  zone of 
the  same block it m a y  cause visual  d isor ien ta t ion  in 
space. If  the  in jury  is in the  3rd block the  fo rmat ion  of 
in ten t ions  and p rog rams  m a y  be seriously impai red  and 
such d i s tu rbance  m a y  no t  be cor rec ted  by  logical and 
a imed th inking.  This does no t  only  mean  t h a t  we are 
pass ively  del ivered also in the  sphere  of co-ord ina t ion  to 
the  funct ioning  of the  individual  sect ions of the  brain,  b u t  
it  suggests  how this  p a r t  of the  process  of th ink ing  migh t  
be organized.  As the  process  of th ink ing  involves st imuli  
f rom various locat ions in the  brain,  i t  m a y  be assumed 
t h a t  ' cur ren ts  of t h o u g h t '  of ident ical  na tu re  utilize par t s  
of the  neural  wir ing d iagram which  are ident ical  as well, 
to reach c i rcumscr ibed t a rge t  areas. E v e n  if the  neural  
p a t h w a y s  involved are no t  precisely followed when  an 
ident ical  impress ion is conveyed  the  n e x t  t ime,  a lateral  
dev ia t ion  will still lead to  an enhanced  probab i l i ty  of ex- 
c i ta t ion  of the  cent ra l  p a t h  (cf. Figure  1). This will lead to 
facil i tat ion,  which toge the r  wi th  inh ib i to ry  processes 
(also influenced by  facili tation) will enhance  sharpness  of 
the  signal. 
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Fig. 2. A wiring diagram of a functional model of a micro-region of the cortex is shown ill a rather simplified way. Several components of the 
system have been omitted, in particular inhibitory neurons and interneurons. The cortical area marked A receives signals via the climbing 
fibres (A1). These inputs could be regarded as aimed commands exciting the Purkinje cells (P). Further signals reach the area through the 
mossy fibres (As) , and from the granular cells not shown here. They travel in the parallel fibres (H). As these parallel fibres contact a consi- 
derable number of Purkinje cells, establishing as a rule only 1 contact with a given cell, a 'large' area is interconnected and fed with signals 
through the parallel fibres (A3). In view of contacts between any one Purkinje cell and about 100,000 parallel fibres, all extremely large 
number of combinations of afferent and background signals is possible. Such patterns may have been subject to prior 'screening' by numerous 
filters. The output of the areas A and B reaches other processors in a further level of organization. There a further processing of signal patterns 
takes place and desirable ones may be passed on to successive integrators. A more real picture could be visualized as interconneetion and co- 
operation of an exceedingly large number of 'similar' systenl elements, with other systems arranged before or after them, or in parallel, 
supplying, inhibiting, receiving, augmenting, or filtering signM patterns. 
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Turning  now to the  indiv idual  cort ical  area where an 
incoming p a t t e r n  is processed  or an indigenous one is 
genera ted ,  we will util ize cer ta in  similari t ies be tween  
types  of cells of the  cor tex  of the  cerebel lum and of the  
cereb lum.  I t  is apprec ia ted  t h a t  there  is, however ,  no 
po in t - to -po in t  correspondence .  Some be t t e r  known  ele- 
m e n t s  of the  cerebellar  cor tex  will be used to ven tu re  a 
correla t ion of mind  and s t ruc tu ra l  detai l  in our model  of 
th inking.  Figure  2 renders  a r a the r  s implif ied wir ing 
d iagram in which  m a n y  p a r t s  and detai ls  have  been left  
out.  

The Purk in je  cells, p robab ly  represen ted  b y  the  pyra-  
midal  cells in the  cerebra l  cortex,  seem to be designed 
for m a x i m u m  signal ca tch ing  efficiency. E a c h  Purk in je  
cell m a y  be in con tac t  w i th  as m a n y  as 100,000 parallel  
f ibres and therefore  receive inputs  f rom a large area. The 
parallel  fibres run  pe rpend icu la r  to  the  plane of dendr i tes  
of the  Purk in je  ceils, and  t h e y  are connec ted  to the  gran- 
ule cells which  are ex i t a to ry  and exceedingly  numerous .  
We could assume t h a t  t he  intr insic  (local) l a t en t  cur ren t s  
of our th ink ing  bra in  flow in these  paral lel  fibres. 

One type  of i npu t  signal comes via the  mossy  fibres 
(fusiform or p o l y m o r p h e  cells in t he  cerebral  cor tex  ?), 
ac t iva t ing  large areas of the  cortex.  Due to  in tercon-  
nect ions  wi th  o ther  cells which  are inhibi tory ,  the  mossy 
fibres m a y  no t  only de t ec t  signals bu t  modi fy  them.  The 
paral lel  fibres into which  the  mossy  fibres are feeding via  
the  i n t e rmed ia ry  granule  cells, as well as the  la t te r  m a y  
quench  s t imul i  in the  paral lel  fibres. This  a r r a n g e m e n t  
could represen t  ' f i l ter  sys tems '  control l ing the  cont inuous  
background  ' t h ink ing  cur ren ts ' .  

Each  Purk in je  cell is reached  by  only one cl imbing 
fibre which  is afferent ,  like the  mossy  fibres. As the  cl imb- 
ing fibres es tabl ish  several  hund red  synap t ic  connect ions  
w i th  the  cor responding  Purk in je  cells, the  l a t t e r  respond 
p r o m p t l y  w i t h  an in tense  act ion po ten t i a l  to a signai 
ar r iv ing in the  former.  Similar  to  the  Purk in je  cells which 
are inhibi tory ,  equ iva len t  cells in the  cerebral  cor tex m a y  
serve to produce  p a t t e r n  a d j u s t m e n t s  suppress ing uh-  
desired ' cur rents  of t h o u g h t '  in areas control led by  t h e m  
upon  receip t  of a cor responding  a imed order.  

The Golgi cells do no t  only  swi tch  off paral lel  f ibres via  
the  granular  cells b u t  m a y  select signals which  are to  
reach  the  Purk in je  ceils b y  means  of con tac t s  wi th  t he  
c l imbing and mossy  fibres. There  are also inh ib i to ry  
neurons  in the  cerebellar  cor tex,  like s tel late  and  baske t  
cells which  t end  to  sha rpen  the  b o u n d a r y  and  con t r a s t  
be tween  ac t iva ted  and  undes i red  areas. By  the  above 
e lements ,  a m u tua l l y  perpendicu la r  th ree-ax ia l  ne twork  
is formed.  

In  the  cor tex  of the  cerebrum,  there  are paral lel  f ibres 
and fu r the r  cells which  seem to be analogies of correspond-  
ing e lements  in the  cerebel lar  cortex.  They  are afferent ,  
efferent ,  or int racort ical ,  and  have  ex i t a to ry  or inh ib i to ry  
tasks.  Respons ib i l i ty  for indiv idual  tasks,  therefore ,  does 
no t  s top  a t  t he  func t iona l  level of blocks, zones, or areas 
bu t  ex tends  to e lements  of cons t ruc t ion .  Also th is  sug- 
gests our passive exposure  and stresses need for r edund-  
ancy. 

Summariz ing,  a model  of th ink ing  is p roposed  accord- 
ing to  which  p a t t e r n s  of s t imula t ion  correlate  cer ta in  
areas of t he  co r t ex  wi th  various sources outs ide  and  in- 
side of the  cen t ra l  ne rvous  sy s t em (optical, acoustical ,  
k ines the t ic  st imuli ,  signals f rom pa r t s  of t he  brain  in- 
volved  in or ienta t ion,  speech,  wri t ing,  goal-l inked in- 
tent ions ,  etc. consider ing spon taneous  intr insic  pa t te rns ) .  
This will create  case-specific s t imula t ion  pa t t e rns ,  and 
a la ter  recogni t ion  of a p a t t e r n  if it  r eappears  and reaches 
adequa te  levels. This  process  is enhanced  b y  faci l i ta t ion 
compriz ing  inh ib i to ry  e lements  as well, if a p a t t e r n  ap- 

pears  for a longer t ime  (learning, in par t icu lar  if repet i t ive ,  
memory) ,  or dur ing  the  seconds when  d i rec t ing  the  bra in  
a t  an aim, i.e. when  i t  is fed wi th  a search ' p rog ram '  for a 
sub jec t  or idea. (The veloci ty  of neura l  t r ansmiss ion  in the  
shor t  p a t h w a y s  pe rmi t s  m a n y  unconscious  repe t i t ions  of 
t he  order  wi th in  a few seconds.) Unconsc ious  repe t i t ion  
of s t imula t ion  pa t t e rns ,  p roved  b y  spon taneous  supply  
of ideas, etc.,  b y  the  brain  to the  conscious mind,  suppor t s  
the i r  re f reshment ,  i.e. the  m a i n t e n a n c e  of t he  m e m o r y  
store.  Concen t ra t ion  on one sub jec t  t ends  to  suppress  
ac t iv i ty  of undes i red  p a t t e r n s  (this m a y  also hold for 
re t roac t ive  inhibi t ion) ,  and enhances  the  p robab i l i ty  of a 
desired one reaching the  various fi l ters which have  been 
set  to enhance  their  passage.  

Correla ted s t imul i  (cf. mnemonic  techniques)  enhance  
re t r iva l  probabi l i ty ,  e.g. r eappearance  of p a t t e r n s  in the  
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originally learned compos i t ion  (optical, acoustical,  
scenic, etc. components )  in ter  alia due to the  h igher  
p robab i l i ty  of appearance  of one e lement  which p romotes  
the  re t r ival  of the  o the r  componen t s .  Addi t ion  of new or 
dev ia t ing  p a t t e r n  e lements  leads to  new ' ideas ' ,  weaken-  
ing, d i s tor t ion  or suppress ion  of original impressions,  or 
repressions if the  fil ters are set  to block passage of pa t t e rn s  
of unp leasan t  experience.  I t  is seen t h a t  ne i ther  R N A  
modif ica t ion nor  loops are requi red  to  explain the  var ious  
phenomena .  

In  simple language,  our  t h ink ing  m a y  a m o u n t  to 
s t imula t ing  a ' p robab i l i ty  fil ter s y s t em '  which then  sees 
to i t  t h a t  the  p a t t e r n s  passed  on to  the  conscious mind  
cor respond to our world of exper ience,  We ' t ap '  the  
sys tem,  feeding in th is  and  t h a t  s t imulus  which  we be- 
lieve is re levant .  If  the  brain  has been  proper ly  fed wi th  
in fo rmat ion  and was well ma in t a ined  in the  past ,  it  m a y  
t h e n  supply  us wi th  the  desired flow of thought ,  re la ted 
t ra ins  of ideas m a y  be tr iggered,  and  when  we u l t imate ly  
t ry  to go to  sleep, the  bra in  m a y  refuse to be siIenced. 
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Summary. Rela t ions  among  circadian r h y t h m s  in serum iron, glucagon and  insulin and ur inary  cyclic A M P  excret ion 
differ dras t ica l ly  when  diurnal ly  active, noc turna l ly  res t ing h u m a n  adul ts  consume all dai ly  food for one week as break-  
fas t  only and for ano the r  week as d inner  only  - a f inding of in teres t  to  diverse fields, e.g., for op t imiz ing  cer ta in  kinds 
of t h e r a p y  or for a be t t e r  ut i l izat ion of calories. 

Introduction. Variables  a t  several  levels of biological 
organiza t ion  in pigeons and mice have  been d o c u m e n t e d  
to exh ib i t  a c i rcadian r h y t h m  pers is t ing in the  absence of 
all food and  water ,  unt iI  dea th  f rom s t a rva t ion  and 
d e h y d r a t i o n  2 % This  c i rcadian r h y t h m  pers is tence also 
has been d e m o n s t r a t e d  by  APFELBAUN et  al. 8 and REIN- 
BERG 7 for obese h u m a n  subjec ts  on a hypocalor ic  diet.  
In  the  la t te r  s tudies,  re la t ive ly  minor  if no t  negligible 
a l te ra t ions  were found in the  r h y t h m s '  t iming  when  a 
single 250 calorie meal  was consumed  at  d i f fe rent  t imes.  

By contras t ,  t ime  re la t ions  among  circadian r h y t h m s  
in mice could be shown to differ according to the  locat ion 
along the  24-hour scale of a 4-hour  span  of access to  
food, a span  designed to s imulate  a subs tan t i a l  ye t  single 
dai ly meal  8. 

Moreover,  when  dai ly  food consumpt ion  was res t r ic ted  
to t he  s t a r t  of the  usual  span  of ac t iv i ty  - ' b reakfas t  only '  
- noc tu rna l ly  act ive mice  on a schedule of l ight  al ter-  
na t ing  wi th  darkness  a t  12-hour intervals ,  had  a lower 
body  weight  t h a n  was the  case when  food was consumed 
as 'd inner  only ' ;  i.e., when  mice were allowed access to 
food only dur ing ear ly  light,  p r e sumab ly  the  equiva len t  
of a ve ry  late supper  or s leep- in te r rup t ing  snack. The 
same f inding also appl ied to h u m a n  beings. Diurnal ly  
act ive  volunteers  had  a re la t ive  b o d y  weight  loss when  
t h e y  ate  2000 calories per  day  only  in the  morning,  as 
compared  to  a span  when  t h e y  ate  the  same a m o u n t  only  
in the  evening ~. S ta t i s t ica l ly  s ignif icant  differences in 
in te rna l  re la t ions of h u m a n  ci rcadian r h y t h m s  d e p e n d e n t  
upon  mea l - t iming  were also observed and  will be de- 
scr ibed herein.  

Materials and methods. For  2 consecut ive  1-week spans,  
5 male and 2 female p r e s u m a b l y  hea l ty  h u m a n  volunteers  
followed a more  or less s e d e n t a r y  rout ine  of wakefulness  
f rom 06.30 h to  23.30 h and  res t  (most ly sleep) dur ing the  
r emainder  of each 24-hour span.  

All sub jec t s  were given a comple te  phys ica l  examina-  
t ion,  which  did no t  uncover  organic disease;  t h e y  were 

in te rv iewed  to  es t imate  usual  caloric intake,  food 
preferences,  and ea t ing  t imes  before es tabl ishing a meal  
plan.  An average  dai ly level of 2000 calories was deter-  
mined  and  used as the  basis for a ca techolamine-f ree  
con t ro l l ed -nu t r i en t  plan. The 2000 calories were distri-  
bu t ed  as 50% ca rbohydra te ,  15% pro te in  and  35% fat. 
A l though  the  calcula ted pro te in  in take  remained  cons tan t  
f rom day  to day, amino acid c o n t e n t  and food com- 
posi t ion did vary.  I ron  in take was f ixed a t  13 mg. The 
to ta l  fluid in take  f rom the  diets  (milk, frui t  juice, soft  
dr inks  and  water)  was set  a t  3,000 ml /day  to  ensure 
adequa te  urine ou tpu t .  The in take  of non-caloric  dr inks  
was no t  res t r ic ted  in t ime.  For  3 subjec ts  b reakfas t  and  
d inner  menus  differed in kind,  t h o u g h  no t  in to ta l  
calories ; for t he  o the r  4 subjects  (including the  3 described 
in the  Figure  and  Table II),  menus  were the  same dur ing 
the  week on b reakfas t  and t h a t  on dinner .  The subjects  
were moni to red  b y  the  staff  of the  General  Clinical Re-  
search Center  a t  the  Univers i ty  of Minnesota .  
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