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P l a n t a r  f lexion of ,toes can  be  evoked  on  gent le  p ressure  
of t he  c e n t r a l  pad .  There  are  in  p a r t i c u l a r  s t rong  exc i ta -  
t o r y  connec t i ons  to  F D B  a n d  a n  e l e c t r o m y o g r a p h i c  dis- 
c h a r g e  in  th i s  muscle  is o b s e r v e d  w h e n  gen t l e  p ressure  is 
app l i ed  to  t he  central p a d  of t h e  h i n d - f o o t  (F igure  I). 
Some  of t h e  deepe r  musc les  in  t h e  foot  t a k e  p a r t  in  t h i s  
ref lex f rom t h e  pad ,  b u t  these  effects  h a v e  n o t  y e t  been  
i nves t i ga t ed  in deta i l .  M o n o s y n a p t i c  t e s t i n g  ha s  r evea led  
e x c i t a t o r y  ac t ions  b y  t he  s ame  s t i m u l u s  also to  f lexor  
d i g i t o r u m  longus  (FDL)  a n d  to  p l an ta r i s ,  t h e  t e n d o n  of 
which  is c o n n e c t e d  in series w i t h  F D B  in t h e  cat .  All  these  
ref lex ac t ions  are e l ic i ted b y  gen t le  pressure ,  b u t  increase  
w i t h  s t r o n g e r  squeez ing  of t h e  p a d  a n d  will also a p p e a r  on  
p i n c h i n g  of t he  p l a n t a r  sk in  (Figure  2). No f ac i l i t a t i on  to  
t he  m o t o r  nucle i  of knee  ex tensors  a n d  of t h e  ank le  ex- 
t e n s o r  gas t rocnemius - so leus  was seen f rom t he  p a d  or  t he  
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Fig. 1. Electromyography from FDB showing excitatory effects 
from the central pad of the hind-foot. Several superimposed records 
with monosynaptic test reflexes (evoked by stimulation of the intact 
tibial nerve) are taken before, during and after the application of a 
continuous, very light pressure on the pad. The interval between 
each set of records is about 5 sec. (A reflex discharge is evoked from 

the pad besides the facilitation of the test.) 
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Fig. ~. Facilitation of monosynaptic reflexes to FDB, FDL and P1 
obtained by electrical stimulation of the central pad with single 
shocks (eondensor discharges of 1~2 V, half decay time ~25 [~sec) 100% 
on the ordinate represents the height of the unconditioned test re- 
flexes. The time is measured between the conditioning and testing 
stimuli. The drawing indicates the areas that give excitatory actions 
to the same muscles on adequate stimulation. At the central pad only 

gentle pressure is required; in the dotted area, stronger pinching. 

p l a n t a  b u t  w i t h  s h a r p e r  m e c h a n i c a l  s t i m u l a t i o n  t h e r e  was  
t h e  expec t ed  i n h i b i t o r y  ac t ion  of t h e  f lexor  reflex.  T h e  
t i m e  course  of t h e  e x c i t a t o r y  ac t ion  to  t h e  m o t o r  nucle i  
of t h e  toe  ex t enso r s  ( =  p l a n t a r  f lexors) h a s  been  s tud ied  
b y  c o n d i t i o n i n g  t h e  m o n o s y n a p t i c  ref lexes  w i t h  w e a k  
single shocks  app l i ed  t h r o u g h  smal l  needles  i n se r t ed  2 m m  
in to  t h e  p a d  (Figure  2). 

Based  on  t h e i r  p a r t i c i p a t i o n  in t h e  genera l  f lexor  ref lex  
a n d  in s t epp ing ,  h i n d l i m b  musc les  h a v e  b e e n  classif ied as 
ex tenso r s  or  f lexors,  t h u s  p l a n t a r i s  (P1) a n d  F D L  are  ex- 
t e n s o r  muscles ,  i n h i b i t e d  in t h e  f lexor  ref lex  4. A s t r o n g  
p i n c h i n g  of t he  toes  i n h i b i t s  t h e  P1 a n d  F D L  m o t o r  
nucle i  b u t  fac i l i t a tes  in  m o s t  cases t h e  m o n o s y n a p t i c  re- 
flex to  F D B ,  or  even  causes  a w e a k  d i scharge  in  t h i s  
muscle.  The re  is some f u r t h e r  ev idence  of e x c i t a t o r y  ac- 
t ions  f rom f lexor  ref lex a f f e ren t s  to  F D B ,  e.g. f rom sk in  
a f fe ren t s  in  t h e  long b r a n c h  of t h e  sura l  nerve ,  a n d  f r o m  
h i g h  t h r e s h o l d  knee  j o i n t  a f ferents ,  b u t  o t h e r  sk in  n e r v e s  
h a v e  gene ra l ly  g i v e n  inh ib i t i on .  T h e  a c t i v a t i o n  of F D B  in  
t h e  e x t e n s i o n  p h a s e  of t h e  s t ep  is s imi la r  t o  t h e  a c t i v i t y  
in  hip,  knee  a n d  ank le  ex t enso r s  in  walk ing .  

T h e  a n t a g o n i s t  musc le  E D B  does n o t  seem to  be  reci-  
p roca l ly  i n h i b i t e d  b y  t h e  m o d e r a t e  s t imu l i  to  t h e  p a d - - i t  
is, however ,  f ac i l i t a t ed  b y  s t r o n g e r  p ressu re  or  p i n c h i n g  
or  b y  s o m e w h a t  s t r o n g e r  e lec t r ica l  s t i m u l a t i o n  of e i t h e r  
t h e  cen t r a l  or t h e  p e r i p h e r a l  toe  p a d s  (to a b o u t  t h e  same  
degree as o t h e r  f lexors  of t h e  leg). T h e  o t h e r  a n t a g o n i s t  
in  ques t ion ,  e x t e n s o r  d i g i t o r u m  longus  (EDL) ,  h a s  a 
s o m e w h a t  v a r y i n g  p a t t e r n  w i t h  e x c i t a t o r y  or  i n h i b i t o r y  
ac t ions  d o m i n a t i n g  f rom d i f fe ren t  a reas  of t h e  foot.  I t  
o f t en  receives  b o t h  e x c i t a t o r y  a n d  i n h i b i t o r y  ac t ions  f rom 
the  c e n t r a l  p a d  on  s t r o n g e r  s t i m u l a t i o n .  B o t h  E D B  a n d  
E D L  m o t o r  nucle i  receive  f ac i l i t a t i on  f r o m  t h e  f lexor  re-  
flex a f f e ren t s  b u t  t h e  effects  t o  E D L  were  o f t en  m i x e d  
e x c i t a t o r y  a n d  i nh ib i t o ry .  

I t  is sugges ted  t h a t  t h e  desc r ibed  ref lex  f rom t h e  pad ,  
b e i n g  el ic i ted b y  s t imu l i  t h a t  m u s t  be  cons ide red  fa r  
f rom noxious ,  is n o t  a f u n c t i o n a l  v a r i e t y  of a p r o t e c t i v e  
f lexor  ref lex in  t h e  ca t ,  b u t  t h a t  i t  is p a r t  of a ref lex  sys-  
t e m  ass is t ing  in  l ocomot ion  or  r e l a t ed  m o t o r  p e r f o r m a n c e s  
of t he  foot.  

Zusammen[assung. Spina le  Ref lexe  a n  Zehens t r ecke r -  
u n d  Z e h e n b e u g e r m u s k e l n  de r  K a t z e  w u r d e n  e lek t ro-  
phys io log isch  u n t e r s u c h t ,  wobe i  e ine e f fek t ive  R e f l e x b a h n  
zu den  Z e h e n p l a n t a r b e u g e r n ,  de ren  Ref lex  d u r c h  l e i ch t en  
D r u c k  auf  den  Soh l enba l l en  de r  H i n t e r p f o t e  ausge l6s t  
wird,  g e f u n d e n  wurde .  
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Cu(CHaCN)  + , e in Mit te l  z u m  S t u d i u m  h o m o g e n e r  
R e a k t i o n e n  des  e i n w e r t i g e n  Kupfers  in  w~issr iger  

L 6 s u n g  

I m  R a h m e n  unse re r  S t u d i e n  zu r  K o o r d i n a t i o n s c h e m i e  
de r  F l a v o e o e n z y m e  1-3 s u c h t e n  w i t  n a c h  e ine r  e i n f a c h e n  
M6gl ichke i t  z u m  q u a n t i t a t i v e n  S t u d i u m  v o n  K o m p l e x -  
b i l d u n g s r e a k t i o n e n  des e inwer t igen  K u p f e r s  in  h o m o -  

gener ,  w~issriger L6sung.  W i r  fanden ,  dass  de r  e r s t m a l s  
v o n  MEERWEIN e t  al. 4 atis Cu20, CHsCN u n d  B F s - / ~ t h e r a t  
e r h a l t e n e  K o m p l e x  Cu(CHsCN)4BF 4, we lcher  aus  CHsCN 
in  schSnen  fa rb losen ,  k a u m  l u f t e m p f i n d l i c h e n  N a d e l n  
kr i s ta l l i s ie r t ,  a u c h  gegen l-Iydrolyse f i be r r a schend  be-  
s t i indig  is t  in  G e g e n w a r t  y o n  i iberschi i ss igem CH,CN,  
sofern  e in  k r i t i sches  p H  = f( ECHsCN ]) n i c h t  i i b e r s c h r i t t e n  
wird.  Die p o l a r o g r a p h i s c h e  U n t e r s u c h u n g  zeigt,  dass  in 
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0.1-2.0 N CHsCN aq. Cu prak t i sch  ausschliesslich in F o r m  
des komplexen  Kat ions  Cu(CH3CN)2+ aq. vorliegt .  Die 
Best i indigkei t  dieser Par t ike l  fanden wi t  zu log f12 = 4.355, 
die Revers ib i l i t i i t  der  R e d u k t i o n  ist  befriedigend.  

Das Meerweinsche Dars te l lungsver fahren  1Asst sich 
wel te r  vere infachen  : 

1/2 Cu20 + 4CH3CN + HC1Oi aq. --~ 

Cu(CH3CN)iC10 * + + 1/2 H,O 

Diese Reak t ion  verl~iuft in 2 N HC10,  bei 100 ° q u a n t i t a t i v  
un t e r  Absche idung  des Komplexsa lzes  be im Abkiihlen.  
E n t z i e h t  m a n  dem Kris ta l l  CH3CN, z. B. im H o c h v a k u u m ,  
so t r i t t  Dispropor t ionierung des Cu I auf. U n t e r  N 2 sind 
die Kris ta l le  im Exs ikka to r  unbeschr~inkt hal tbar ,  auch 
bei ge legent l ichem Luf tzu t r i t t .  I n  mo la rem wiissrigem 
CH3CN werden  zwei Solvatmoleki i le  gegen H , O  ausge- 
tauscht .  Hydro lyse  t r i t t  bei ca. p H  6 auf, scharf  e rkennbar  
am Fa rbumsch lag  nach  Gelb und Ausf lockung yon Cu20. 

Das Komplexsa lz  reagier t  mi t  Nukleophi len  revers ibel  
gemass 
Cu(CH3CN)2+ + LH ~ CuL(CH3CN ) + H+ + CH3CN usw. 

Mit  einziihnigen N-Liganden  ents tehen  d i rek t  die farb- 
losen, l inearen l : 2 - K o m p l e x e  (z.B. L = N H 3 ,  Pyr id in ,  
Imidazol ,  Uraci l -Anion) .  Die K o m p l e x b i l d u n g  l~isst sich 
in normale r  Weise  pH-me t r i s ch  verfolgen.  U n t e r  Benu t -  
zung der  oben erw~ihnten polarographisch  e rmi t t e l t en  Be- 
s t~indigkei tskonstanten ergibt  sich fiir Cu (NH3),+ log f12 = 
10,18 bei 25°C in 0,1 N NaC104, in gu te r  l~bere ins t immung 
mi t  dem reduk tomet r i sch  e rmi t t e l t en  W e r t  e yon log f12 = 
10.86 bei 18°C in 2 N  NH,NO3.  Die neue pH-me t r i s che  
Methode  ist  an E in fachhe i t  und Anwendungsbre i t e  je- 
doch wei t  i iberlegen. Reine  O-Liganden  (L = Aceta t ,  
Brenzka tech ina t ,  Ace ty lace tona t )  setzen sich nicht  mi t  
Cu(CH3CN)z + u m  un te rha lb  des Hydro lysen -pH.  

t Jber raschend ist  das Verha l ten  zweiz~ihniger N-Ligan-  
den:  Glycin  z .B.  bi ldet  zun~ichst den Diammin-ana logen  
farblosen Komplex  HOOCCH2H2N-Cu-NH2CH2COOH]+,  
welcher  abe t  bei Neutra l i sa t ion  der  C O O H - G r u p p e n  mo- 
m e n t a n  a u t o x y d i e r t  bzw. (in anae robem Milieu) dispro- 
por t ion ier t  un te r  Abscheidung yon meta l l i schem Cu und 
t i e fb lauem CulI-Glycinat .  En t sp rechendes  gil t  fiir Ae thy-  
lendiamin  : 

( X l 5  v 

~N ... Cu I® 

X 
• S i  IIG 

N-.- Cu/2 

X = O ®, NH 2 

+ 1/2 Cu ° 

E ine  Ausnahme  bi lden zweiz~ihnige he te roaromat i sche  
Akzeptor l iganden  (2, 2 ' -Dipyr idyl ,  8 -Hydroxychinol in ,  
Ribof lavin ,  im e infachsten Fal l  Pyr id in-2-a ldehyd) ,  wel- 
che sehr stabile,  t iefgefi i rbte l : l - C h e l a t e  ausbilden.  Die 
Stabilit~it dieser Chelate ist  du tch  (d, ~z)~-Ladungstransfer 
zu erkl~iren, aufgrund  dessen d -Elek t ronen  aus der  ge- 
fii l l ten Schale des Metal l ions in energet isch giinstige, 
unbese tz te  an t ib indende  Orbi ta le  des L iganden  delokali-  

siert  werden  (Figur). Dies bedeute t ,  dass regular  te t ra -  
edrische Koord ina t ion  beim Cu I7 nur  mi t  Akzeptor-  
l iganden m6glich ist. Die Wer t igke i t  des Cu ist in solchen 
K o m p l e x e n  nicht  s t reng fest legbar  (Valenzmesomerie) .  

Sehr  kompl iz ie r t  liegen die Verh~iltnisse bei der  Reak-  
t ion yon Cu(CH3CN)o + mi t  Mercapt iden,  Disulfiden, Thio-  
iithern. Hie r  t r e t en  mehrkern ige  Komplexe  auf, v e r m u t -  
lich auch solche gemisch te r  Wert igkei t ,  welche t ieffarbig 
sind und insbesondere fiir die Biochemie  des Cu grosse 
Bedeu tung  haben dfirften. 

Diese Unte r suchungen  sind noch im Gange. Ers te  ex- 
per imente l le  und rechnerische Da ten  werden derzei t  zur 
Publ ika t ion  vorbere i te t  s. 

~" MO-Darstellung des Metall-Li- 
~ ~ _ . ~  gand-Ladungstransfers in Che- 

laten des Typs 

" r H20 H~O 

am Beispiel des Riboflavins 

Summary .  The q u a n t i t a t i v e  ac id imetr ic  inves t iga t ion  
(Bjer rum's  method)  of Cu I coord ina t ion  react ions in 
homogeneous  aqueous  med ium is feasible by appl ica t ion 
of the  easily accessible, well crys ta l l ized s table complex  
Cu(CHzCN)4CIO * in 0.1 to 1 mola r  CH3CN aq., the  s tabi l-  
i ty  of part icles  present  in the  sys tem Cu I, CH3CN, H20  
being previous ly  establ ished polarographical ly .  The  ad- 
van tage  of the  new acid imetr ic  me thod  lies in the  possi- 
b i l i ty  of inves t iga t ing  Cu I in absence of Cu II. 
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T h e  C o n c e n t r a t i o n  of  V a s o p r e s s i n  a n d  O x y t o c i n  
i n  t h e  H u m a n  H y p o t h a l a m o - H y p o p h y s i a l  S y s t e m  

Al though  the  d is t r ibu t ion  of vasopress in  and oxy toc in  
in the  hypo tha l amo-hypophys i a l  sys tem of di f ferent  
m a m m a l s  has  been ex tens ive ly  s tudied  1-4, ve ry  scan ty  
q u a n t i t a t i v e  d a t a  are avai lable  concerning the  dis t r ibu-  
t ion of these  hormones  in the  h u m a n  5-13. The  present  

s tudy  was under t aken  in an a t t e m p t  to gain more  infor- 
ma t ion  on this  subject .  

Hypo tha l amus ,  hypophys ia l  stalk, and p i t u i t a ry  lobes 
were ob ta ined  f rom 50 individuals  who died f rom different  
causes in the  hospi ta l  of this Medical  School.  The  t ime  
elapsing be tween  dea th  and the  r emova l  of the  glands 
var ied  f rom 1 to 12 h. The  glands and the  regions of the  
nervous  sys tem shown in the  F igure  were dissected and 


