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t ion of H F C  in the  non- tumour -bear ing  par tners ,  and the  
figures for gastr ic  mucosa  are inconsistent .  A s imilar  
general  e leva t ion  of H F C  has previous ly  been noted  in 
the  tissues of mice dying  f rom Ehr l i ch  ascites t u m o u r  2, 
bu t  no indicat ion as to t he  mechan i sm of the  process was 
obtained.  

I t  appears  t h a t  the  unusua l ly  high excre t ion  of hist-  
amine in the  urine of female rats  bear ing  the  Walke r  
m a m m a r y  carc inosarcoma m a y  be expla ined  by  the 
abi l i ty  of the  t u m o u r  itself to form h is tamine  and also by  
the  increased capac i ty  of the  l iver  in this respect.  F r o m  
the  results of the exper iments  on parabio t ic  ra ts  i t  seems 
t h a t  the  H F C  of several  tissues, inc luding the  liver,  m a y  
become e leva ted  and  t h a t  a b lood-borne  fac tor  is in- 
volved.  The  observa t ions  of high H F C  in the  t u m o u r  and 
enlarged l iver  t issue suppor t  the  v iew t h a t  there  is a con- 
nec t ion  be tween  h igh  ra tes  of h i s tamine  fo rmat ion  and 
cer ta in  types  of rap id  tissue g rowth  ~. 

Zusammen/assung. Die Geschwindigkei t  der  Histarrii~" 
b i ldung wurde  bei R a t t e n  yon  expe r imen te l l em Walker 
Carc inosarcom kontrol l ier t .  Bei  Parabiosen  konnte  ge- 
zeigt  werden,  dass der  Fak tor ,  welcher  diese I-Iistanain" 
bi ldung ausl6st,  m i t  dem Blu t s t rom i iber t ragen wird. 
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O s c i l l a t i o n s  in the  P i g e o n ' s  Pupi l  S e r v o m e c h a -  
n i s m  in R e l a t i o n  to I l l u m i n a t i o n  

The cyberne t ic  approach  considers the  pupi l  reflex to  
l ight  as a self-regulated control  device  to regulate  l ight  
impinging on the  ret ina.  S imi lar ly  to the  lmman  eye ~, the  
pupi l  of the  chicken cont inuously  undergoes  mnall fluc- 
tuat ions  in a rea  even in s teady  i l luminat ion  2, compre-  
hensible when considered as sustained oscillations in the  
pupi l  se rvosys tem because of the t ime  lag of the  feedback 
pa th  which completes  the  loop. This  induced pupi l lary  
hippus m a y  or iginate  in, or be modif ied by, propert ies  of 
the  iris neuromuscular  sys tem (i) or  centra l  nervous  sys- 
t em elements  such as reflex centres of the  bra in  s tem (ii) 
or the  re t ina  (iii). 

Comparison of the  f requency  spec t rum of the  pupi l la ry  
unrest  shows values  up to 2 c/sec in the  smooth  muscle of 
the  h u m a n  iris a and up to 15 c/see for the  pigeon 's  iris 
consist ing of s t r ia te  muscles, which clear ly  indicates  the  
effect of the  iris neuromuscula r  sys tem on the  spontaneous  
oscillations of the  pupi l  area. Similarly,  the  effect of the  
centra l  nervous  sys tem can be inferred f rom the  close cor- 
relat ion of unres t  of one iris wi th  the  s imul taneous ly  
recorded unres t  of the  con t ra la te ra l  iris in humans  *, and 
f rom the  effect of brain cooling on the  f requency of pupi l  
oscillations in pigeonsL The present  exper iments ,  which 
are par t  of a s tudy  of the  pupi l la ry  reflex to l ight in the  
pigeon e, were under t aken  in order  to de termine  how far 
the  pupil 's  unres t  can be modif ied by changes at  t i le loop 
input ,  i.e. a t  the  re t inal  level. 

Awake,  unanaes the t ized  pigeons were used t h roughou t  
the invest igat ion.  The head of the animal  was f ixed by  
holding the  skull be tween  the  occiput  and the  beak.  The  
pupi l  area  was measured cont inuous ly  by  ref lect ing I R -  
l ight  f rom the  iris onto  an IR-pho toce l l  shielded with  a 
K o d a k  87C fi l ter  to e l iminate  the  effects of visible l ight  of 
the  condi t ioning beam. The o u t p u t  of the  photocel l  was 
fed into  the  inpu t  of a d.c. amplif ier  of an oscilloscope 
(Tektronix  t y p e  502A) and recorded photographica l ly  on 
moving  film. In  order  to correct  the  luminance  readings 
into ret inal  i l luminat ion,  i t  was necessary to measure  the 
ac tual  size of the  pupil.  This  was done by  tak ing  photo-  
graphs of the  pigeon's  pupil  in IR- l ight .  The  expe r imen t  

s ta r ted  af ter  a da rk  period of 1 h by  de te rmin ing  the 
threshold of the  pupi l la ry  l ight  reflex. T h e  experiments 
were per formed by  exposing the  eye to  conszant  lights 0{ 
increasingly h igher  luminances.  Records  were t aken  after 
the  adap t ing  l ight  was presented  for a per iod of not  leSS 
than  10 min.  

The  Figure,  showing records of a t y p i c a I  experime~ty 
gives samples of the  f luc tua t ions  of the  pupi l lary  area at 
different  cons tan t  luminances  of adap t ive  itluminatiola' 
As can ba seen f rom par t  A of the  Figure  there  are, at 
low levels of i l luminat ion,  on ly  a few oscillations of larg er 
ampl i tude .  W i t h  increasing luminances  of the condition" 
ing l ight  b o t h  the  ampl i tude  and the  f requency  of the 

7 1 "I~i ure t3) susta ined oscil lat ions increase . Quan t i t a t i ve  y ( ~ g 
the  f requency  of the  pupi l la ry  oscil lat ions increases frorO 
low values  (about  1 c/see) in d im l ight  (ret inal  illumina~ 
t ion less than  10 Troland) to high values  (about  15 c/seC~ 
a t  h igh luminances  of the  condi t ion ing  i ight  (1500 
Troland).  Thus  the  increase of f requency  of oscillations 
of the  pupi l ta ry  d i ame te r  is c lear ly  in the  photOp ic 
range of luminances  of the  pigeon 's  pupi t la ry  respol~Se 
to l ight  ~. V~hile i t  is commonly  bel ieved t h a t  tlae 
pupi t la ry  response to l ight  is ma in ly  governed  by tlaae 
re t ina l  cones 8, this  is cer ta in ly  un t rue  in the  dark-adapte~ 
s ta te  and for l ight  s t imul i  even ly  d is t r ibu ted  over  tl~e 
ent ire  re t ina l  surfaceL However ,  the  present  experiments 
indicate  i t  to be t rue  for the osci l la tory changes of tlae 
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(A) Records of area fluctuations ('oscillations') of the pupil of a 
previously dark-adapted unanaesthetized pigeon at increasingly 
higher levels of adaptive illumination (values in log Troland beside 
records). {B) Ordinate: Frequencies (in e/see, averaged over a period 
of 10 see) of oscillations of the pigeon's pupil in relation to state of 
adaptation. Abscissa: Adaptive illunfination (values in log Troland). 

Measurements of an experiment as in A. 

PUpillary d iameter ,  reaching a change of up to 16% in 
retinal i l luminat ion  (cf. F igure  A, lowermost  record). 
Changes like these m a y  p l a y  a role in the  v i sua l  process 
lrt the pigeon's  eye with  i ts  h igh resolving power  in t ime  :o 
a n ~  S P a c e  11 e n e t ~  s" . : . . . . . .  as p r even t ing  the  d isappearance  of a 
tabfllzed image.  

Zusammen]assung. Die oszil latorischen )knderungen der 
Pupi l lenwei te  wacher  Tauben  wurden  infrarot - ref lekto-  
metr isch gemessen.  Gleichzei t ig  mi t  einer  Ampl i tuden -  
zunahme  s te igt  die F requenz  der  Pupi l lenoszi l la t ionen 
yon  1/see bei einer adap t iven  Be leueh tung  un te r  10 Tro-  
land bis auf  15/see bei 1500 Troland.  
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S T U D I O R U M  P R O G R E S S U S  

Light Sensitivity of Melanophores in Neural 
Crest Explants  

~! Changes in the  s ta te  of cont rac t ion  {concentrat ion of 
gment) or  expansion (dispersion of p igment)  of amphi-  

~:an raelanophores resul t ing f rom al tera t ions  in i l lumina-  
~ n  have been s tudied  f requent ly .  In  some cases, as in 
li~;e tail melanophores  of Xenopus larvae,  the  ac t ion  of 
t~ gttt :s directS,2, while  in o thers  i t  p r e sumab ly  opera tes  
ia~r°Ugh indirect  ho rmona l  mechanisms.  One body  of in- 
t~rraation recent ly  discussed by  BURGERS et  al a, reveals 
~at Co ' • / • lor va rmt ton  m a y  depend upon the  release of ~ r ~ e d i n  f rom the  hypophysis .  Another  group of ex-  

:raents 4-Q indicates  t h a t  t he  b lanching  of amph ib ian  
ae which are placed in darkness  m a y  resul t  f rom the  

~ l o a  of a pineal  hormone.  In  order  to ascer ta in  whe the r  
2~ese indirect  ho rmona l  effects are inf luenced by  re- 
; ~ n s e s  a t t r i bu t ab l e  to di rect  act ion of l ight  on melano-  
p~aOres, the .  fol lowing exper iments  on isolated melano-  

'tOres Were performed.  

Pieces of t r unk  neura l  fold f rom open neura l  p la te  
stages of 3 annrans,  Xenopus laevis, Rana esculenta and 
R. pipiens, and  2 urodeles,  Ambystoma mexicanum 
(axolotl) and Pteurodetes waltlii, were excised and wrapped  
in sheets  of ven t r a l - l a t e r a l  epidermis  (with accompany ing  
mesoderm) f rom the  same embryo,  Xenopus explan ts  
were made  and cul tured  in N i u - T w i t t y  solution, while 
for all t he  others,  the  ini t ial  opera t ion  was per formed  in 
full s t reng th  Hol t f re te r ' s  solut ion fol lowed b y  subsequen t  
cul ture  in 50% Hol t f re te r ' s  solut ion wi th  addi t ion  of an 
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