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Traitement Carbamyl-phosphate synth6tase Ornitbine transcarbamylase 

[xMIh/g foie ~xMImg prot6ines ~LMIh/g foie ~z Mlmg prot@ines 

T6moins 51,0 • 10,0 (10) ~ 0,503 4- 0,071 (10) u 2080 -t- 385 (13)~ 20,6 + 3,7 (13) 
D6capit6s 22,8 • 5,0 (10) b 0,226 4- 0,021 (10) u 1474 4- 218 (13) ~ 14,5 4- 2,1 (13) b 
D6capit6s + cort~sol 91,9 ~ 19,5 (7) ~ 1,160 == 0,245 (7) b 2230 4- 612 (7) ~ 28,1 4- 7,7 (7) b 
T6moins ~ 68,9 2~ 13,4 (7) 0,877 4- 0,166 (7) 2934 4- 733 (7) 37,3 4- 9,4 (7) 

Foetus t6moins de la in6me port6e. Moyennes ~- intervalle de confiance au niveau de probabilitY: p = 0.95. b Diff6renee significative pour 
p 0,05. () Nombre de mesures. 

et  o/1 le t a u x  de cor t icostgrone c i rculante  est  le pIus 
61ev61,, 15. Nos r6sul ta ts  m o n t r e n t  en effet que l ' augmen ta -  
t ion d 'ac t iv i t6  de ces enzymes  qui survient  ~ pa r t i r  de 
19,5 jours d @ e n d  de la pr6sence des cort icost6roides,  ceci 
est  en accord avec le fair bien connu que ces hormones  
cont r6Ient  la m a t u r a t i o n  fonct ionnel le  du foie foetal16. Le 
r61e i m p o r t a n t  des corUcost6roides dans  la r6gulat ion de 
l 'ac t iv i t6  des enzymes  impliqu6es dans  la synthSse de 
l 'ur6e a d6jS~ 6t6 mis en 6vidence, apr~s la naissance et  chez 
le ra t  adulte12,1'-21. Cette  act ivi t6  est  diminu6e apr~s 
surr6nalectomie ou augmen te  apr~s l ' admin i s t r a t i on  de 
cortisol  ou de t r iamcinolone.  

L 'e f fe t  de l ' appor t  suppl6menta i re  de cort icost6roides 
exog~nes a aussi ~t6 6tudi6 chez le foetus s~. 

Aucun effet  n ' e s t  observ6 ent re  19,5 jours et  la naissance 
p r o b a b l e m e n t  parce que le t a u x  de cor t icost6rone 
endog~ne est  d6j~ r e l a t i vemen t  i m p o r t a n t  au cours de 

14 p. G. HOLT and I. T. OLIVER, 13iochem. J. 108, 339 (1968). 
15 j.  p. DuPouY, soumis. 
16 R. A. FREEDLAND and C. H. SODIKOFF, Proc. Soc. exp. Biol. Med. 

109, 394 (1962). 
1~ p. Mc LEAN and M. W. GIJRNEY, Biochem. J. 87, 96 (1963). 
16 R. T. SCHIUKE, J. biol. Chem, 238, 1012 (1963). 
19 R. A. FREEDLAND, Soe. Exp. Biol. Med. 116, 692 (1964). 
20 H. ILLNEROVA, Physiologia bohemoslov. 15, 23 (1966), 
=I O. GREENGARD, M. I~. SAHIB and W. E. KNox, Arch. 13ioehem. 

Biophys. 137, 477 (1970). 
=2 A. L. SCHWARTZ, Bioehem. J. 126, 89 (1972). 
~a Ce travail a dr6 r~alis6 avee l'aide de la D616gation G6n6rale 5 la 
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ce t te  p6riode 14,1~. E n  fait,  le foie foetal  semble  capable  de 
r6pondre  g c e  s tade  du d6ve loppement .  SCHWARTZ 2~ a en 
effet  mont r6  que les glucocorticost6ro~des p e u v e n t  
augmen te r  l ' ac t iv i t6  du sys t~me arginine syn th6 tase  darts 
le foie foetal  mis en culture.  Nos r6sul ta ts  m o n t r e n t  
d 'a i l leurs  que l ' ap p o r t  de cortisol  aux foetus  d~s l 'gge de 
18,5 jours p e r m e t  d ' a u g m e n t e r  l ' ac t iv i t6  de la c a rb amy l  
p h o s p h a t e  syn th6 tase  e t  de l ' o rn i th ine  t r an s ca rb amy la se  
g u n  n iveau  plus 61ev6 que la normale .  Des 6tudes sont  
ac tue l l ement  en cours pour  pr4ciser si l ' admin i s t r a t i on  de 
glucocort icost6roides au foetus  bien a v a n t  que les 
surr6nales soient  st imul6es peu t  accrot t re  p r 6 m a t u r 6 m e n t  
l ' ac t iv i t6  enzymat ique .  

Summary. Two enzymes  of the  urea-cycle (carbamyi  
p h o s p h a t e  syn the t a se  and o rn i th ine  t r ansca rbamylase )  
have  been s tudied  in the  l iver of foetuses  and  newborn  
ra ts  and of foetuses lacking of cort icosteroids.  In  contro l  
foetus,  s imul taneous  and  regular  increase of t he  b o t h  
enzyme ac t iv i ty  was observed be tween  17.5 days  of 
p r egnancy  and bi r th .  The lack of cor t icosteroid  f rom 18.5 
days  of p r egnancy  caused a marked  d iminu t ion  of t he  
enzyme act iv i ty .  This ac t iv i ty  is enhanced  af ter  ad- 
min i s t r a t ion  of cortisol  (hydrocort isone)  to  these  18.5- 
day-o ld  foetuses lacking of cor t icosteroids .  
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C O G I T A T I O N E S  

Developmental  Phases in Visual Recognition of the 
the 'Smil ing Response'  

This s tudy  is abou t  deve lopmenta l  phases  of visual  
recogni t ion of the  conf igurat ions  of the  h u m a n  face, which  
func t ion  as ' releasers '1 for infants '  ' smil ing response '  
(SR). This response  is associated wi th  a mechan i sm 
analogous to  t h a t  of the  ' inna te  releasing mechan i sm '  
(IRM) S. Thus, t he  s t u d y  of SR  can offer clues abou t  a 
very  early s tage in the  processing of visual  st imuli .  

The infants '  SR  to  the  h u m a n  face has so far been  
found to  be a react ion to  the  ' releaser '1 s t imulus  con- 
sist ing of the  general  conf igurat ion of the  ' forehead-eyes-  
nose sector '  1. This area, when  presen ted  as a s t i m u h s  for 

Human Face Pattern, Exemplified by 

SR was either left unaltered or was simplified by pre- 
senting the nose as small or non-existent and the eye 
region by two dot-like shapes. One study had replaced 
the eyes by movable glass marbles behind a cut-out 
square card board frame s . This experimental set-up 
demonstrated that it was the 'invariable Gestalt con- 

1 R. A. SPITZ, The First Year o] Li]e (Int. University Press, New York 
1965). 

2 N. TINBERGEN and D. J. t{UENEN, Z. Tierpsychol. 2, 37 (1939). 
3 E. t(AILA, Annls. Univ. fenn. abo, Serie 13 17, 5 (1932). 
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f igura t ion  of t he  eye region '  ~ which  elicited SR. Ano the r  
s tudy  used p h o t o g r a p h s  of t he  essent ia l ly  una l te red  
conf igura t ion  of the  face 4. There  was shown an age- 
re la ted  d i f ferent  ' l a tency '  in SR  to  the  face and to  its 
pho tograph .  The la t t e r  had  'a  more  s t r ik ing con t r a s t  
agains t  the  background  of the  face. Shadows accen tua t ed  
the  ver t ica l  lille of the  nose and the  hor izonta l  line of the  
eyes '  4. 

The p resen t  s t u d y  offers the  hypo thes i s  t h a t  t he  
in fan t  smiles more  readi ly  to  s imple p a t t e r n s  of the  face 
which  are specifical ly p a t t e r n e d  af ter  m a n ' s  ve ry  early, 
e.g. 'neol i th ic '  ways  of r epresen t ing  the  h u m a n  face in 
art.  In  these,  the  ver t ica l  midl ine  sector  of t he  face is 
specifically al tered,  in a way  unique  in art ,  to  form a 
forehead-nose  con t inuum while obl i te ra t ing  the  br idge 
of t he  nose (Figure, NGr  and  NG1) and  neglec t ing  or 
omi t t i ng  the  mouth .  

The 'neo l i th ic '  face conf igura t ions  were found  world-  
wide in ar t  up to  abou t  4000 years  ago as observed in 
anc ien t  a r t i fac ts  5. However ,  in t he  r emote  enclave area 
of the  U p p e r  Sepik River  of New Guinea the  au thor  on a 
recent  vis i t  there  collected ar t i fac ts  and  drawings  still 
showing such 'neol i th ic '  face configurat ions .  Such a selec- 
t ion of s t imulus  pa t t e rn s  for the  SR is based on the  em- 
pir ical ly suppor t ed  view t h a t  there  exis ts  an 'evolut ion-  
ary h ie ra rchy  of levels of learning and  of pe rcep t ion  and 
th ink ing '  6, and t h a t  early levels can coexist  w i th  la ter  
ones in adul ts  or can b e / e a c t i v a t e d .  

Method.  In  a cross sect ion me thod ,  101 r a n d o m l y  
ob ta ined  infan ts  (both boys  and  girls) f rom 7 to 25 weeks 
of age were tes ted.  The Ss were all the  infan ts  of th is  age 
group avai lable  a t  13 ins t i tu t ions  in 7 cities of Wes t -  
Germany .  These ins t i tu t ions  were mos t ly  for in fan ts  
of unwed  teenage  mothe r s  of a low socio-economic level. 
The infan ts  were of var ious  e thnic  groups,  mos t ly  of 
German  mothe r s  and  of fa thers  m a n y  of w h o m  were 

gues t -workers  f rom var ious  E u r o p e a n  countr ies .  No 
neurological  or o ther  pa tho logy  was repor ted  in t he  Ss. 
The upper  end of the  age range p re sen ted  itself as a 
necessi ty,  since by  th is  age the re  were few of the  in- 
s t i tu t iona l ized  infan ts  no t  ye t  adop ted  or o therwise  
placed. Moreover  those  infants  no t  ye t  p laced by  25 
weeks of age migh t  no longer have  represen ted  a r a n d o m  
sample  b u t  a nega t ive  selection for var ious  reasons.  
H a d  the  t e s t  results  however  revealed a h igh degree of 
preference  for 'neol i th ic '  face conf igurat ions  a round  25 
weeks of age, t h e n  o ther  sources for rec ru t ing  Ss 25 to  
abou t  28 weeks of age would have  had  to be t apped ,  
t hough  no t  older  ones, since by  7 or 8 m o n t h s  of life it  is 
the  i nd i v idua l ' s  facial features  which elicit SR. 

All t e s t ing  was done indoors  by  dayl igh t  while t he  Ss 
were lying on the i r  back  in the i r  crib af ter  feeding. 
Clinical observa t ions  suggest  t h a t  the  Ss were on the  
arousal  level called 'a ler t  ac t iv i ty '  7. Only pure ly  visual  
s t imul i  were presented .  These were 5 face conf igurat ions  
(Figure): 4 full-face male masks,  which  were specifically 
a l tered and  p u t  on E ' s  head.  E ' s  na tu ra l  face was used 
as a 5th st imulus.  

All s t imul i  were p resen ted  en face wi th  2 per  sec 
nodd ing  mot ions  ranging ca. 20 to 30 cm f rom the  Ss' 
faces. To avoid an order  effect, 2 sequences of s t imul i  were 
presented ,  a l t e rna t ing  be tween  the  na tu ra l  face or 
na tu ra l  mask  and masks  wi th  various accen tua t ions  of 
features.  Thus,  one S was given sequence A, the  nex t  S 
sequence B. Sequence A was:  1. na tu ra l  face, 2. NGr, 
3. nm,  4. NGI, 5. ram. Sequence B was : 1. NGr, 2. na tu ra l  
face, 3. NG1, 4. rim, 5. mm.  These two sequences a l te rna te  
be tween  the  na tu ra l  face or t he  mask  resembl ing  it on 
one h a n d  and  on the  o ther  h a n d  the  'neol i th ic '  t y p e  
masks,  which  in t u rn  were p re sen ted  in a l t e rna t ion  
be tween  the  roundish  (NGr) and  the  longish (NG1) types ,  
The 5th s t imulus,  the  mask  wi th  t he  accen tua t ed  m o u t h  
(mm), hav ing  no par tner ,  was p re sen ted  a t  the  end of 
each sequence.  Thus  mask  ' ram'  followed once a 'neol i thic '  
t y p e  mask  and  the  n e x t  t ime  a ' normal '  t y p e  of face 
s t imulus.  

A visual  preference m e t h o d  was used to  measure  the  
fas tes t  reac t ion  t ime  of Ss following p re sen ta t ion  of t he  
st imuli .  In  order  to  rule out  chance  results,  the  s t imulus  
sequence was p resen ted  twice  to  each S. If  any  difference 
occurred,  t he  same sequence was p resen ted  a th i rd  t ime  to 
clarify the  preference.  A th i rd  p re sen ta t ion  was only 
necessary  in ve ry  few cases. 

Measur ing by  s top -wa tch  was begun as soon as the  S 
had  or iented  his head  and  eyes t oward  the  s t imulus  and 
had  f ixa ted  it. The p resen ta t ion  var ied  f rom 1 sec to 
3 min,  depend ing  upon  the  onset  of the  in fan t ' s  full, open 
m o u t h  SR. Af ter  3 min,  the  p re sen ta t ion  of the  par t i cu la r  
s t imulus  was d iscont inued.  I f  there  was never  any  smil ing 
wi th in  3 rain, these  Ss were e l imina ted  f rom the  sample.  
Only the  fas tes t  full, wide open m o u t h  SR was counted  
in an all or none  measurement .  To avoid hab i tua t i on  
and  expe r imen t - induced  he igh tened  arousal,  an in ter t r ia l  
in te rva l  of ca. 2 rain was used. If  Ss became  des interes ted ,  
t e s t ing  was ha l t ed  and resumed when  S was again in an 
a ler t  s tate.  

Stimuli. NGr: 'neolithic' type mask with sinusoidal outlines of the 
mid-forehead-nose continuum, the bridge of the nose being as 
wide as the tip of the nose. The mouth is small and deep-set. NGh 
'neolithic' type mask with long vertical midline, beginning above the 
eye level. The mouth is neglected, nm: 'natural', unaltered mask. 
mm: mask with mouth outlined. (E's natural face, female, brown 
hair, without make-up was also presented as a stimulus). 

4 p .  R. POL&K, R. N. EMDE a n d  R. A. SPITZ, J .  nerv .  m e n t .  Dis. 139, 
407 (1964), 

5 C. A. SCHLITZ, Oceanic Art (Harry N. Abrams, New York 1969). 
Ca. RAZRAN, in ScientiJic Psychology (Eds. B. 13. WOLMAN and 
E. NAGEL; Basic Books, New York 1965), p. 207-253. 
P. H. WOLFF, in Determi~cants of Inlant Behaviour (Ed. ]3. M. Foss ; 
Methuen, London 1963), vol. 2, p. 113. 
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Results are s u m m a r i z e d  in t he  Table.  The  h y p o t h e s i s  
was  conf i rmed  on ly  in t h e  y o u n g  age groups  (7 to  18 
weeks):  There  was a h igh ly  s ign i f ican t  p re fe ren t i a l  
r eac t ion  to t he  p r e s e n t a t i o n  of facial  conf igura t ions ,  
r ep re sen t ing  t he  ' neo l i th ic '  p a t t e r n s  (NGr a n d  NG1). 

B y  con t ras t ,  t h e  r eac t i on  of t he  o ldes t  age group  was 
t h e  oppos i te  to  t h a t  of t he  younge r  groups.  

None  of t he  Ss in  a n y  age group  gave  a n y  p re fe ren t i a l  
SR to  t he  m a s k  w i t h  t he  ou t l i ned  m o u t h  (ram) no r  to  the  
m a s k  w i t h  an  u n a l t e r e d  ' n a t u r a l '  face (nm). Since, 
however ,  t he  m a s k  'ram' was a lways  p re sen ted  last,  t h e  
cons i s t en t  lack of i ts  p re fe ren t i a l  choice over  o the r  
s t imul i  m a y  no t  be  g iven  as m u c h  we igh t  as t h a t  same  
lack of preference  for t h e  n a t u r a l  face, wh ich  was pre-  
sen ted  in f i rs t  or t h i r d  place. Thus ,  a t  7 to  18 weeks of age 
the  preference  for ' neo l i th ic '  t ypes  of face conf igura t ions  
over  t he  n a t u r a l  face is t h e  m o s t  s ign i f ican t  f inding.  
Ideal ly ,  5 d i f fe ren t  sequences  should  h a v e  been  p re sen t ed  
in wh ich  each  s t imu lus  would  h a v e  been  in t u r n  t he  
f i rs t  one of t i le  sequence.  I t  was, however ,  no t iced  t h a t  
t he  order  of p r e s e n t a t i o n  m a d e  no s ign i f ican t  di f ference 
in t he  resul ts  w i t h  respec t  to  the  2 s t imu l i  wh ich  were 
each p resen ted  f i rs t  in  t u r n  w i t h i n  t he  2 sequences  used, 
e.g. t he  n a t u r a l  face was n e v e r  pre fe r red  a t  7 to  18 weeks 
of age. 

Discussion. The  p r e s en t  s t u d y  iden t i f i ed  a new class of 
specific and  s imple  face conf igura t ions  wh ich  fac i l i ta tes  
v i sua l  r ecogn i t ion  of t he  s t imu lus  in  an  ear ly  phase  of t he  
SR. A 2nd m e m b e r  of th i s  new- class exis ts  in a n  ear ly  
phase  of m a n ' s  r e p r e s e n t a t i o n a l  ar t ,  called 'neol i th ic ' .  
A 3rd m e m b e r  of th i s  class exis ts  in  the  neurologica l  
regress ion or r e a c t i v a t i o n  of ear ly  modes  of v i sua l  
process ing:  in  prosopagnos ia .  I n  i t  t h e  h u m a n  face 
exclus ive ly  is exper ienced  as d i s to r t ed  in a specific way  
wh ich  is s t r ik ing ly  ana logous  to t he  con f igu ra t iona l  
p a t t e r n s  of t he  face wh ich  el ici ted t he  SR p re fe ren t i a l ly  
in  t he  y o u n g  Ss. 

There  a p p e a r  to  be  a t  leas t  1, if no t  2, c o m m o n  de- 
n o m i n a t o r s  a m o n g  these  3 m e m b e r s  : 1. a f unc t i on ing  a t  a 
less d i f f e ren t i a t ed  degree of v i sua l  processing,  t h u s  
fac i l i t a t ing  v i sua l  pe rcep t ion  in genera l ;  and  2. a fac i l i ta t -  
ing effect  on pe rcep t ion  t r iggered  b y  specific face con- 
f igu ra t ions  wh ich  were associa ted  a t  all ear ly  age w i t h  
IRM.  Could one or even  b o t h  of these  f ac i l i t a t i ng  fac tors  
be  o p e r a t i v e  d u r i n g  d e v e l o p m e n t a l l y  ' ea r ly '  phases  as 
well  as u n d e r  pa tho log ica l ly  regress ive  cond i t ions  ? 

Desp i te  the  genera l  c r i t ica l  d iscuss ion  in t he  l i t e r a t u r e  
a b o u t  t he  ex is tence  of p rosopagnos i a  as a s e p a r a t e  
en t i ty ,  i ts  occurence  in a ' pu re '  fo rm has  been  r ecen t l y  
held  to be ' t heo re t i ca l ly  poss ib le '  8, even  t h o u g h  rarely.  
This  i m p a i r m e n t  of v i sua l  r ecogn i t ion  of t he  h u m a n  face 
exclus ive ly  ' m a y  be  partial a n d  subt le ,  be ing  more  for 
certain conf igura t ions  (of t he  face!) a n d  less for o the r s '  s 
(i talics added) .  Such  a se lec t iv i ty  ill t h e  i m p a i r m e n t  of 

face recogn i t ion  appea r s  to  be  r e l a t ed  to t he  presence  or 
absence  of t he  func t i on ing  of a n  ea r ly  m e c h a n i s m  of 
recogniz ing t he  face con f igu ra t ion  as shown  in t he  p r e sen t  
s tudy .  

Cons ider ing  d e v e l o p m e n t a l l y  ea r ly  behav ior ,  i t  is 
especial ly  t he  fol lowing f ind ings  of p rev ious  s tud ies  a 
wh ich  a p p e a r  in  a newly  s ign i f ican t  l igh t  in the  c o n t e x t  of 
t he  e x p e r i m e n t a l  resul t s  here  p r e sen t ed  : W h e n  t he  eyes as 
s t imu l i  for t he  e l i c i t a t ion  of S R  were r ep re sen t ed  b y  
m o v a b l e  glass ma rb l e s  3 on  a cu t  ou t  ca rd  board ,  t h e  
i n fan t s  b e t w e e n  2 a n d  4 m o n t h s  of age, who  seemed  to  
gaze in to  t h e  adu l t ' s  eyes, a c t u a l l y  gazed a t  t he  a rea  in  
t he  middle between the eyes, so t h a t  t h e i r  gaze was seen 
s cann ing  ill t he  region of t h e  bridge o/the nose. I t  was  also 
found  in t he  same s t u d y  3 t h a t  i n f an t s  a t  t he  end  of t he  
3rd and  especial ly  d u r i n g  ti le 4 th  m o n t h  of life looked a t  
on ly  one of tile two s i m u l a t e d  'eyes '  a t  a t ime,  even  if t he  
2 glass ma rb l e s  were p laced  a t  a d i s t ance  on ly  ha l f  t h a t  
of t he  n o r m a l  d i s t ance  be tween  eyes. Those  f ind ings  3 of a 
d e v e l o p m e n t a l l y  ear ly  phase  can  now be ident i f ied  as 
showing  a s t r u c t u r a l  ana logy  to  t i le s y m p t o m s  of proso-  
pagnosia .  

I n  a p rev ious  compar i son  be tween  s t imul i  e l ic i t ing S R  
and  p rosopagnos i a  on ly  t he  genera l  area  of t he  'eye 
reg ion '  was cons idered  9. I n  doing  so, some more  genera l ized 
p h r a s i n g  was used. This  was p r o b a b l y  t r iggered  b y  the  
fac t  t h a t  so fa r  t h e  d i s t i nc t i on  b e t w e e n  'eye reg ion '  vs. 
'one eye '  has  no t  ye t  been  k n o w n  to be  essent ia l .  Thus ,  
i t  was  u n d e r s t o o d  as if t he  p rosopagnos ia  p a t i e n t  would  
' o r i en t  h imsel f  b y  t he  eye reg ion '  9, whereas  i t  h a d  been  
obse rved  0n ly  t h a t  such  p a t i e n t s  d i rec t  t h e i r  gaze a t  one 
eye 10 _ as t h e y  t r y  to  o r i en t  t h e m s e l v e s  b y  details of t he  
face. More i m p o r t a n t l y ,  i t  has  f u r t h e r  been  observed ,  t h a t  
i t  is precise ly  t h e  'eye reg ion '  (in i ts  t o t a l  conf igura t ion) ,  
wh ich  is not recognized in p rosopagnos ia  10-12 b u t  wh ich  is 
exper ienced  as d i s to r ted ,  as ' f l a t t e n e d  ou t '  a n d  as 
' w i t h o u t  a n y  relief '  ~0. Such  a specific d i s to r t ion  causes  an  
a p p e a r a n c e  of all u n i n t e r r u p t e d  fo rehead-nose  c o n t i n u u m  
w i t h  an  ob l i t e r a t i on  of t he  br idge  of t he  nose, w h e r e b y  t he  
i n d i v i d u a l  h u m a n  face is no  longer  recognizable .  

Thus ,  t he re  exis ts  an  ana logy  be tween  the  essent ia l  face 
conf igura t ions  employed  b y  neol i th ic  ar t i fac ts ,  - especial ly  
effect ive  in e l ic i t ing t he  SR in a n  ear ly  phase  - a n d  t he  
specific p rosopagnos t i c  d i s to r t i on  of face recogni t ion .  

Aside f rom the  neol i th ic  face p a t t e r n s '  specific faci l i ta-  
t i on  of t he  ' re lease '  of young  i n f an t s '  S1R, these  ' ea r ly '  
face conf igura t ions  a p p a r e n t l y  p rov ide  a second set  of 
factors,  wh ich  fac i l i ta te  v i sua l  pe rcep t ion  in general: 
a) f igure  - g r o u n d  d i s t i nc t i on  la-15, wh ich  is fos tered b y  
e m p h a s i z i n g  ou t l ines  and  neg lec t ing  3 -d imens iona l  
d e p t h  (especial ly a r o u n d  t he  b r idge  of t he  nose) ;  b) em- 
phas i s  on  simple,  r egu la r  geomet r i ca l  fo rms  1~,19, such  as 
t he  s inuso ida l  t y p e  (NGr) as well  as t he  long s t r a i g h t  
ve r t i ca l  mid l ine  t y p e  (NG1) ; c) emphas i s  oil t he  ve r t i ca l  16,1~, 
i .e. on  t h e  nose, n o t  on t he  m o u t h .  

Preferential smiling response in infants to purely visual stimuli 

Age groups 'Neolithic' masks Natural Total 
(in weeks) (NGr or NG1) face of E 

7-9 4 0 4 
10 18 31 4 35 
19-25 4 15 19 

Total 39 19 58 

N = 101. Non reactors, 36 belonging to tile young age groups; 
eliminated, 7 ambiguous response; final sample, 58. Z = 27.7; 
p < 0.001. 

8 M. B. BENDER and M. FELDMAN, Bra in  95, 173 (1972). 
9 R. AHRENS, Schweiz. Arch. Neurol.  Psychia t .  75, 4 (1955). 

10 j .  BODAMER, Arch. Psychia t .  Nervenkr .  179, 6 (1947). 
11 I. GLONING, K. GLONING, H. HOFF and H. TSCnAI3ITSCHER, 

Neuropsychologia  4, 113 (1966). 
is K. GLONING and R. QUATEMBER, Neuropsychologia  d, 133 (1966). 
18 K. GOLDSTEI~r The Organism (American Book Company,  New 

York  1939). 
I4 T. SHIPLEV, Science 150, 348 (1965). 
15 j .  KAGAN, Science 770, 826 (1970). 
ls R. B. LAWSON and D. C. MOUNT, Science 158, 804 (1967). 
17 C. EVANS, Med. Tr ibune  79, 13/2 (1968). 
is L. HARMON and B. JuLEsz,  Science 780, 1194 (1973). 
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P a t t e r n  recogni t ion by  compute rs  was s tudied ~7 and 
revealed ve ry  signif icant  differences in re t inal  s tabi l i ty  
of var ious  geometr ica l  pa t t e rns :  an e m p t y  circle was the  
most  stable, and the  second mos t  stable pat ter r /  was 
tha t  of a circle wi th  a vertical bisector.  (Note the  s imi la r i ty  
especially to the  NGI type).  Because of such findings, i t  
was hypothesized17: ' the  bra in  is equipped wi th  a large 
number  of recogni t ion units  which m a y  be bo th  genet ical ly  
cast  as well as acquired th rough  experience ' .  

The  fact  t ha t  these ear ly  face conf igurat ions  conta in  
factors t ha t  faci l i ta te  percept ion  points  to an in terre la t ion 
be tween  the  funct ioning of a percep tua l  appara tus  and 

the  externa l  stimulus,  the  percept ion  of which has 
surv iva l  value,  a va lue  which the  h u m a n  face has for the 
infant. 

Zusammen[assung. U n t e r  den visuel len Reizkonf igura-  
t ionen,  die das Kinderl~Lcheln au.,,o, en, wurde  eine neue 
Klasse von  Fr t ihformen (NGr ",nd NG1) exper imente l l  
identif iziert .  Analoge Gesichtskonf igurat ionen sind in 
Fr i ihdars te l lungen des Gesichts in <, neol i thischer  }> Kuns t  
sowie auch in der  spezifischen Weise des visuel len E r -  
lebens des Gesichts in t?rosopagnosie zu finden. 

A. A. PONTIUS 19 

19 This study was made possible by a Visiting Professorship at the 
University of Heidelberg, Department of Neurology. Thanks are 
due to Dir. Prof. Dr. H. G$.NSmRT. 

New York University, Medical School, Department o] 
Psychiatry, 550 First Avenue, New York (N.Y.  10016), 
27 June 797d. 

P R O  E X P E R I M E N T I S  

Trennung der Blutgruppenagglutinine an DEAE-Zellulose zur Erfassung 
der 0/A- Unvertriiglichkeit 

Bet rund  e inem Fi inf te l  aller Schwangerschaf ten  l iegt 
eine Unver t r / ig l ichkei t  der B lu tg ruppen  AB0 yon Mut te r  
und Kind  vor. Die h/iufigste un te r  diesen inkompat ib len  
Mut t e r -Kind-Kons te l l a t ionen  ist 0/A (9,4%), ferner 
f indet  m a n  O/B, B / A B  (je 2,7%), sel tener A / A B  (1,5%) 
und B/A (0,8%) 1. 

Tro tz  der Hguf igke i t  einer inkompat ib len  Blu tgruppen-  
konste l la t ion  ist  j edoch  eine E r k r a n k u n g  des Kindes  
selten. Man n i m m t  an, dass in diesem Fal l  mi i t te r l iche  
Agglut in ine  des IgG-Typs  die P lazen taschranke  passier t  
haben.  Die sichere serologische Diagnose einer Schgdi- 
gung der k indl ichen E r y t h r o z y t e n  ist h~ufig nicht  m6glieh. 
Man versucht  daher,  die im mii t te r l ichen Blur  vorhande-  
hen  Agglu t in ine  in solche yore  IgM- und IgG-Typ  zu 
differenzieren. U m  diese Bes t immung  einfach und zuver-  
ls durchf i ihren zu k6nnen,  wurde  eine neue Methode 
entwickel t ,  die auf der selekt iven Absorpt ion yon IgM 
an DEAE-Ze l lu lose  beruht .  Dieser neue Test  wurde  m i t  
der yon REESINK et  aI. 2 publ iz ier ten  Methode des 
Abbaus  yon IgM dutch  Merkapto~Lthanol verglichen.  Die  
im mfi t ter l ichen B lu t  e rha l tenen  Befunde  wurden  mi t  den 
kl inischen Da ten  des zugeh6rigen Kindes  verglichen,  um 
die Brauchbarkei  t d e r  be idenUn te r suchungsme thoden  fiir 
die Labordiagno~e der  E r k r a n k u n g  infolge Blu tg ruppen-  
Unver t rgg l i chke i t  beur te i len  zu k6nnen. 

Die vor l iegende Unte r suchung  beschr~inkt sich auf die 
0/A- und B/AB-Igonste l la t ion .  

Methoden. a) Adsorption des IgM an DEAE-Zellulose. 
500 mg in 0.001 M Phospha tpuf fe r  p H  6.8 suspendier te  
DEAE-Ze l lu lose  wird in 1R6hrchen pipet t ier t ,  zentri-  

fugiert  und dekant ier t .  0.1 ml  m t 0.001 M Phosphat -  
puffer  1/5 verdi inntes  Serum w r,'t m i t  der Zellulose ver-  
mischt ,  w~hrend 1 h u n t e r  ge!egent l ichem Schti t teln bet  
R a u m t e m p e r a t u r  inkubier t  und zentrifugiert .  Die im 
~ b e r s t a n d  verb le ibenden Ant i -A-Ant ik6rper  v o m  IgG- 
Typ  werden im indi rekten  Coombstest  mi t  A1-Erythro-  
zy ten  bes t immt .  Die vollst~indige En t f e rnung  des IgM 
und der  Gehal t  an IgG im l Jbers tand  wurden  mi t  der 
Mancini -Technik  auf Pa r t igen-P la t t en  (Behring, Marburg) 
gepriift .  

b) Abbau des IgM mit Merkaptoiithanol ~. 0.1 ml Serum 
wird mi t  0,1 ml  0,2 M Merkaptoi t thanol  in 0,1 M 
Phospha tpuf fe r  p H  7.2 gemischt  und w/ihrend 2 h bet 
R a u m t e m p e r a t u r  inkubier t .  Die Probe wird mi t  0.3 ml  
Phospha tpuf fe r  verdi innt ,  und die Ant i -A-Ant ik6rper  
werden mi t  dem indi rekten  Coombstes t  bes t immt .  

Bet beiden Methoden wurde ein Ant i -A-Ti te r  yon 
> 1/20 pos i t iv  bewerte t .  

Untersuchungsmaterial und hlinische Daten. Von 118 
Miit tern wurden  Blu tp roben  untersucht ,  die kurz  nach  
der  Gebur t  e n t n o m m e n  wurden.  Dabei  wurde  darauf  ge- 
achier ,  dass ungefS, hr  die gleiche Zahl  kompat ib le r  und 
inkompat ib le r  Blu tgruppenkons te l l a t ionen  vorlag. Den 
Krankengeschich ten  wurden  die B lu tg ruppen  yon Mut te r  

1 U. G6BEL, M. HAERING und A. M. WINGEN, Dt. reed. Wschr. 98, 
703 (1973). 

2 H. W. RE'SINK, ~. VAN DER HART und J. J. VAN LOCHEM, VOX 
Sang. 22, 397 (1972). 

TabeIle I. Titerh6he von Anti-A-IgG im ME- und DEAE-Zellulose-Test. 

Titervergleieh bet 30 positiven Seren 

Titer 1/20 1/40 1180 1/160 1]320 

Anzahl Seren ME-Test 7 7 9 4 3 total 30 
DEAE-Zellulose-Test 12 6 10 2 0 total 30 


