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Fig. 2. Durchschnittliche Verminderung der K6rpertemperatur 
gegenfiber den Normalwerten {Ordinate) 90 min nach Applikation 

yon Librium versehiedener Dosierung (Abszisse). 

un te r  I ° C  und ist dann insignifikant.  Die gu te  Dosis- 
propor t ional i t i i t  der  Tempera tu r senkung  zwischen 50 mg  
pro kg und 7,5 mg/kg  geht  aus F igur  2 hervor.  

Ober  den Mechanismus der  psychot ropen  "Wirkung des 
L ib r ium ist  noch wenig  bekannt .  Auch hinsicht l ich 
seiner T e m p e r a t u r w i r k u n g  werden  erst  wei tere  Unte r -  
suchungen  kliiren k6nnen,  ob sie auf  einer  H e m m u n g  der  
t he rmogenen  F u n k t i o n  der  Ske l e t tmusku la tu r  (fiber einen 
Einf tuss  auf  den  Hypo tha l amus )  oder  auf  per ipherer  Vaso- 
d i l a ta t ion  oder  eventuel !  auf  beiden Mechanismen be ruh t  5 

Summary. Libr ium Roche  decreases the  b o d y  t emper -  
a tu re  of mice in p ropor t ion  to the  dose given.  

A. LOCKER und ELFRtEDE KOFFER 

Osterreichische Studiengesellscha]t [i~r A tomenergie ( Institut 
fi~r Biologie und Landwirtscha/t des Reaktorzentrums Sei- 
bersdor[-Wien) und Physiologisches Institut der Universitiit 
Wien (Osterreich), 23. August 1961. 

Librlum-Reinsnbstanz wurde uns vonder Fa. Hoffmann-La Roche, 
Wien, zur Verfiigung gestellt. 

Ultramicro Determination of Phosphate  
Solubil i ty  of Surface Enamel 

A m e t h o d  has  been descr ibed recent ly  for measur ing  
the  solubi l i ty  of the  enamel  surface in t he  m o u t h  b y  
recording the  t ime  t aken  for an indicator  to change colour  
in the  presence of a smal l  a m o u n t  of hydrochlor ic  acid 1 
I t  appeared  useful to inves t iga te  the  ra te  of solut ion 
of enamel  a t  a p H  closer to t h a t  which can be recorded 
in the  m o u t h  and using a more precise es t imat ion.  A 
sensi t ive me thod  of phospha te  de te rmina t ion  was devel-  
oped on the  basis of the  work  of BOLTZ and LUECK 2 and 
RHODES a, using reduc t ion  of phosphomolybda te  in the  
aqueous  phase and ex t rac t ion  of the  blue colour produced.  

Increased  sens i t iv i ty  was achieved pr imar i ly  by  reduc-  
t ion of the  f inal  vo lume  measured,  a l though the  so lvent  
causes some enhancemen t  of the  absorpt ion.  A dr i f t  in the  
spec t ropho tome te r  reading (as no ted  earl ier  3) was found 
to be due  to  wa te r  droplets ,  and  could be e l imina ted  by  
cooting the  solut ion below room t empera tu re  and centr i -  
fuging. 

Us ing  this m e t h o d  the  phospha te  dissolved in 1 rain 
f rom the  enamel  surface of den ta l  pa t i en t s  by  2 ~1 of 2~r 
c i t ra te  buffer  p H  3.5 has  been measured.  The  buffer  was 
appt ied on f i l ter  paper  discs, covered  on the  exposed side 
wi th  th in  po ly thene  sheet  to  p r e v e n t  evapora t ion .  A 
ce r ta in  p ropor t ion  of  the  buffer  r emained  on the  t oo th  
when  t h e  disc was r emoved ,  and i t  was necessary to add  
a dye  in order  to  e s t ima te  the  loss. 

Procedure. The  too th  was pol ished wi th  a fine abrasive,  
washed wi th  wa te r  and  dried. A 3 m m  disc of W h a t m a n  
no. 4 paper  covered  wi th  a s imilar  disc of 0.04 m m  poly-  
thene  sheet  was sa tu ra ted  wi th  2 al M c i t ra te  buffer  
p H  3.5 conta in ing  2% Orange G; the  disc was appl ied 
to the  t oo th  Ior 1 min  and then  placed in 3 ml of wa t e r  

in a s toppered  tube.  Af te r  t r anspor ta t ion  to  the  labora-  
t o r y  the  dye  concen t ra t ion  was de te rmined  by  measur ing  
the  opt ica l  dens i ty  a t  480 m~. 1 ml  of a f reshly mixed  
r eagen t  con ta in ing  0.8% a m m o n i u m  molybda te ,  4 N  sul- 
phur ic  acid and 0.02% hydraz ine  su lpha te  was added  
and  mixed  thoroughly .  The  tube  (with a loosely f i t t ing 
s topper)  was placed in a boiling wa te r  ba th  for 15 min  
and  then  cooled in ice. The  solut ion was ex t rac ted  wi th  
1 ml  of cooled 4-methy l -2-pen tanone  and cent r i fuged  
br ief ly  a t  1000 g. The  upper  layer  was t ransfer red  to a 
20 × 3 m m  cell and the  opt ical  dens i ty  was measured  a t  
780 mv.  A s tandard  solut ion was included wi th  each run.  
The  ent i re  chemica l  procedure  apa r t  f rom the  final  
m e a s u r e m e n t  was carr ied ou t  in a single tube.  

Using the  chemical  procedure  only, a s t anda rd  dev ia t ion  
of =~: 0.13 m~zmoles was ob ta ined  with  a series of known 
solutions con ta in ing  1-9 m ~ m o l e s  of phosphorus.  F o r  re- 
pea t ed  de t e rmina t ions  of 5 mtzmoles the  s tandard  devia-  
t ion was + 0.36. 

The  b lank  va lue  rose slowly wi th  the  age of the  reagent ,  
bu t  ini t ial ly,  for discs ex t r ac t ed  wi thou t  con tac t  wi th  a 
too th  was equ iva l en t  to 0.3 m ~ m o l e s  of phosphorus .  The  
m e a n  a m o u n t  of phosphorus  removed ,  for al l  t e e th  
examined  in t he  m o u t h  by  this  me thod ,  and  i ts  s t anda rd  
devia t ion ,  were  2.3 :t: 0.55 m v m o l e s .  

I n  a series of f ive cent ra l  incisors examined  in the  
mouth ,  the  procedure  was r epea ted  on the  same area,  
omi t t i ng  the  polishing. The  m e a n  va lue  for t he  first  
measu remen t  was 2.4 ~ 0.6 mlzmoles  and  for the  second 

1 T. M..MARr~ALER and R. ZILIO, Hclv. odont. Acta 4, 27 {1960). 
s D. F. BOLTZ and C. H. LUECK, in Colorimeiric Determination o] 

Non-metals (Ed. by D. F. BOLTZ, Intcrscicnce Publishers Inc., New 
York 1958), p. 29. 

a D. N. RHODES, Nature (Lond,) 176, 215 (1955). 
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m e a s u r e m e n t  1.9 4- 0.2 mlxmoles ,  t h e  v a r i a n c e  r a t io  be ing  
s t a t i s t i c a l l y  s ign i f i can t  a t  t he  5% level.  

1 mt~mole  of p h o s p h o r u s  co r r e sponds  a p p r o x i m a t e l y  to  
t h e  r e m o v a l  of a 20 /k  l aye r  of enamel .  T he  resu l t s  sugges t  
t h a t  t h e  ou t e r  5 0 / k  of e n a m e l  is more  h e t e r o g e n e o u s  t h a n  
t h e  u n d e r l y i n g  enamel .  Th i s  m a y  be  due  in p a r t  t o  t h e  
d i f f i cu l ty  in  con t ro l l i ng  t he  r e m o v a l  of superf ic ia l  o rgan ic  
m a t t e r  b y  pol ish ing.  

Rdsumd. On a d6veloppd u n  u l t r a m i c r o d o s a g e  du  phos -  
p h o r e  e t  a app l iqu6  ceci k l ' e x t r a i t  du  p a p i e r  A f i l t re r  
q u ' o n  a s a tu r6  du  t a m p o n  c r i t ique  ~ p H  3,5 et  t e n u  su r  
la  sur face  d ' u n e  d e n t  d a n s  la  bouche .  

C. P. WALLIS 

Department o/ Biochemistry and School o/Dental  Surgery, 
University o/Edinburgh (Scotland), August  24, 7961. 

E f f e t s  de l'ac6tylcholine et de la fr6quence de 
st imulat ion s u r  l e  potentiel d'action et s u r  l a  

contraction de l'oreillette gauche du rat 

L ' e f f e t  i n o t r o p e  de  l ' a c ~ t y l c h o h n e  (ACh) su r  le myo-  
ca rde  d 6 p e n d  de  la  f r6quence  des  c o n t r a c t i o n s .  Ainsi ,  
l ' o re i l t e t t e  g a u c h e  du  cceur  de  r a t ,  s t imu l6e  in  vitro ~ la  
f r6quence  de  2,4]sec, es t  p lus  f o r t e m e n t  i nh ib6e  p a r  I 'ACh  
qu'& la  f r6quence  de 0 ,1 / sec l ;  Fac t ion  de  I 'ACh s u r  tes 
c o n t r a c t i o n s  de  f r6quence  encore  p lus  basse  es t  fa ib le  
ou  nul le .  

VAUGHAN WILLIAMS 2 a m o n t r 6  que  le p o t e n t i e l  d ' a c t i o n  
des  ore i l le t tes  du  l a p i n  e s t  t o u j o u r s  modif i6  sous Fac t i on  
de  I 'ACh,  m ~ m e  apr~s  u n  a r r~ t  de  longue  dur6e,  a lors  
que  la  force de  la  c o n t r a c t i o n  de repr i se  e s t  r e l a t ive -  
m e n t  g rande .  I1 cons t a t e ,  clans u n  t r a v a i l  u l t6 r l eu r  a, 
l ' ex i s t ence  d ' u n e  co r r e l a t i on  e n t r e  la  force de  c o n t r a c t i o n  
e t  ta dur6e  d ' u n  pos t -po ten t i e l .  

Nous  a v o n s  e x a m i n 6  les effets  de  I 'ACh su r  la force de  
c o n t r a c t i o n  e t  su r  le p o t e n t i e l  d ' a c t i o n  in t r ace l lu l a i r e  de  
l 'o re i l le t te  g a u c h e  isol6e d u  ra t ,  p r6par6e  selon une  t ech -  
n i q u e  d6cr i te  p r 6 c 6 d e m m e n t  ~. L a  p r 6 p a r a t i o n  a 6t6 s t i -  
mul6e  61ec t r iquement  ~ la  f r6quence  de 2,2/see. Les  
r6percuss ions  de  d ivers  t e m p s  d ' a r r ~ t  su r  la  c o n t r a c t i o n  
de repr i se  e t  su r  le p o t e n t i e l  d ' a c t i o n  o n t  6t6 6tudi6es  
sans  e t  avec  a d j o n c t i o n  d ' A C h  (Figure) .  
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Effets des changements de l'intervalle entre les stimulations sur le 
potentiel d'action intracellulaire (enregistrements a e t  b) et sur la 
force de contraction (enregistrements c et d) de l'oreiltette gauche du 
rat. (a), (c) sans ac6tylcholine, (b), (d) avec ac~tylcholine 10-~M. 

Los chiffrcs indiquent, err secondes, la duroc de l'intervalle. 

(a) Sans A Ch. U n  a r r~ t  de 8 sec a f o r t e m e n t  accdl6rd 
la  p h a s e  in i t i a le  de  la  r epo la r i sa t ion .  U n e  p r o l o n g a t i o n  
de  l ' a r r 6 t  a encore  a c c e n t u 6  ce t  effet ,  le m a x i m u m  6 t a n t  
a t t e i n t  ~ 30 see e n v i r o n .  E n  r e v a n c h e ,  la  p h a s e  t e r m i n a l e  
de  la  r epo l a r i s a t i on  a 6t6 r a l en t i e  p a r  l ' a r r d t :  sa  courbe ,  
qu i  a p r6sen t6  une  c o n c a v i t 6  ve r s  le h a u t  lo rsque  la  pr6-  
p a r a t i o n  6 t a i t  s t imu l6e  A la  f r6quence  de  2,2/see, es t  
d e v e n u e  c o n v e x e  apr~s  u n  a r r~ t  de  8 sec;  ce t  e f fe t  a 
a u g m e n t 6  lots  d ' u n e  prolongation de l ' a r r d t  au-del& de 
30 sec a lors  que  la  force de  c o n t r a c t i o n  qu i  s ' 6 t a i t  6gale- 
m e n t  acc rue  a v a i t  d6]h a t t e i n t  son  m a x i m u m .  

(b) Avec acdtylcholine h 10 -s 214. L ' A C h  a d i m i n u 6  la  
force de c o n t r a c t i o n  e t  r accourc i  la  dur6e  du  p o t e n t i e l  
d ' a c t i o n  de  l ' o re i l l e t t e  s t imul6e  £ la f r6quence  de  2,2/sec. 
C e p e n d a n t ,  apr&s 1 m i n  d ' a r r~ t ,  la  force a ins i  clue la  
duroc  de  la  c o n t r a c t i o n  de  repr i se  o n t  6t6 i d e n t i q u e s  
avec  e t  sans  ACh.  

L ' A C h  n ' a  donc  pas  agi  sur  la  c o n t r a c t i o n  qu i  s u i t  u n  
a r r~ t  s u f f i s a m m e n t  long  b i en  qu ' e l l e  n i t  r accourc i  le 
p o t e n t i e l  d ' ac t ion .  Quelle  q u ' a i t  6t6 la  dur6e  de  l ' a r r e t  - 
ffit-elle m6me  de 5 m i n  - la r epo l a r i s a t i on  a 6t6 accdldr~e 
p a r  I 'ACh.  

Ces exp6r iences  sugg~ren t  que  l ' e f fe t  de  I 'ACh su r  la  
force de c o n t r a c t i o n  de l 'o re i l le t te  du  r a t  n ' e s t  pa s  li6 
a u x  mod i f i ca t ions  du  p o t e n t i e l  d ' a c t i o n  qu 'e l le  p rovoque .  
E n  effet ,  la  c o n t r a c t i o n  qu i  su i t  u n  a r r~ t  s u f f i s a m m e n t  
long  n ' e s t  pa s  inh ib~e  p a r  I 'ACh 10 -5 M b ien  que  le 
p o t e n t i e l  d ' a c t i o n  subisse  le r a c c o u r c i s s e m e n t  ca rac -  
t~r is t ique) .  

Summary. T h e  force of c o n t r a c t i o n  of t h e  i so la ted  lef t  
aur ic le  of t h e  r a t  cou ld  n o t  be  co r re l a t ed  to  t h e  d u r a t i o n  
of t he  i n t r a c e l l u l a r  ac t ion  po ten t i a l ,  if s t imu l i  were  spaced  
a t  i n t e rva l s  of 30 sec or  more .  W i t h  these  long  in te rva l s ,  
ace ty l cho l ine  h a d  no  i no t rop i c  effect  b u t  st i l l  s h o r t e n e d  
t he  ac t ion  po ten t i a l .  

F. BAUMANN 

Institut de Physiologic de l'Universitd de GenOve (Suisse), 
le 72 septembre 1961. 

1 F. BAUMANN, L. GIRARDIER et J. POSTERNAK, Helv. physiol. Acta 
18, 509 (1960). 

0~ E. M. VAUGHAN WILLIAMS, J. Physiol. I47, 325 (1959). 
s E.M. VAUGHAN WILLIAMS, J. Physiol. 149, 78 (1959). 
4 Ce travail a b6n~fici6 d'un subside de la Fondation EMIL BARELL. 

A P o s s i b l e  R o l e  for Histamine in L a r v a l  G r o w t h  

T h e r e  a re  some 25 k n o w n  bio logica l  r e a c t i o n s  w h e r e  t h e  
e n z y m e  d e c a r b o x y l a s e  is needed .  Of t he se  r eac t ions ,  a t  
l eas t  9 a re  i n v o l v e d  in t h e  t r a n s f o r m a t i o n  Of a n  i m m e d i a t e  
p r e c u r s o r  i n to  a n  ac t ive  a m i n e  1. I n  t h i s  g r o u p  t h e r e  a re  

i m p o r t a n t  b io logica l ly  ac t ive  d i a m i n e s  such  as  h i s t a m i n e  
a n d  s e r o t o n i n e  w h i c h  a r e  d e c a r b o x y l a s e - d e p e n d e n t  for  
t h e i r  syn thes i s .  The  c o - e n z y m e  of d e c a r b o x y l a s e  is py r i -  
d o x i n e  a n d  t h e  absence  of t h i s  v i t a m i n  in  t h e  d i e t  

x W. CLARK, Circ. Res. 9, 721 (1961). 


