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the dye  occurs  a t  a c o n c e n t r a t i o n  of t h e  s o l v e n t  c h a r -  
ac ter is t ic  of t h e  r e s p e c t i v e  s u b s t a n c e .  

I t  w o u l d  be  of gene ra l  i n t e r e s t  to  i n v e s t i g a t e  w h e t h e r  
the  effect  of v a r i o u s  po l a r  s o l v e n t s  on  t h e  m e t a c h r o m a t i c  
r eac t ion  of a c h e m i c a l l y  de f ined  c h r o m o t r o p e  s u b -  
s tance  c o u l d  b e  c o r r e l a t e d  w i t h  a n y  k n o w n  p h y s i c o -  
chemica l  p r o p e r t i e s  of t h e  so lven t .  

In  o rde r  t o  t e s t  t h e s e  h y p o t h e s e s  t h e  fo l lowing  
e x p e r i m e n t s  were  dev i s ed  : - -  

Chromotrope substance:- W a t e r  s o l u t i o n s  of t h e  
sod ium sa l t s  of c h o n d r o i t i n  su l fu r ic  ae idL h y a l u r o n i c  
acidL a n d  h e p a r i n  were  used.  E a c h  so lu t ion  h a d  a con-  
c e n t r a t i o n  of 200 m g p .  100 rot. T h e  h e p a r i n  u s e d  h a d  a 
s t r e n g t h  of 80 T o r o n t o  u n i t s  p e r  m g  s u b s t a n c e .  

Dye : - - T o l u i d i n e  b lue  0"4 m g  p. 100 m l  in  w a t e r .  
Ser ia l  d i l u t i o n s  of  t h e  c h r o m o t r o p e  s u b s t a n c e s  w i t h  

c o n c e n t r a t i o n s  r a n g i n g  f r o m  200 m g p .  100 m l  to  12.5 m g  
p. 100 m l  were  m a d e .  T o  one  ml  of e a c h  d i l u t i o n  of 
the  d i f f e r e n t  s u b s t a n c e s  w as  a d d e d  9 ml  of  t h e  s o l u t i o n  
of t he  s t a in .  

A purp le ,  m e t a c h r o m a t i c  co lour  r e a c t i o n  t o o k  p lace  
in all  t h e  c o n c e n t r a t i o n s  of t h e  c h r o m o t r o p e  s u b s t a n c e s .  
In  no  case  was  t h e r e  a n y  p r e c i p i t a t i o n .  

T h e  fo l lowing  s o l v e n t s  were  t h e n  a d d e d  to  t h e s e  t e s t  
so lu t ions :  d ioxan ,  e t h a n o l ,  m e t h a n o l ,  i sop ropy l  a lcohol ,  
and  a c e t o n e  u n t i l  t h e  p u r p l e  co lou r  c o m p l e t e l y  dis-  
a p p e a r e d  a n d  c h a n g e d  to  a b lue  as c o m p a r e d  to  a s t a n d -  
a rd  so lu t i on  of t o l u i d i n e  b lue  in w a t e r  (9 m l  dye  so lu t ion ,  
0.4 m g p .  100 m l  a n d  one  ml  wate r ) .  

Results :-- ~Vith t h i s  v e r y  c rude  m e t h o d  i t  was  f o u n d  
t h a t  t h e  r e q u i r e d  a m o u n t  of t h e  s a m e  s o l v e n t  was  
r e l a t ive ly  c o n s t a n t  for  t h e  s a m e  c h r o m o t r o p e  s u b s t a n c e ,  
desp i te  t h e  v a r y i n g  c o n c e n t r a t i o n s  of t h e  l a t t e r .  H o w -  
ever,  d i f f e r en t  a m o u n t s  of a c e r t a i n  s o l v e n t  were  re-  
qu i r ed  b y  t h e  t h r e e  d i f f e r en t  c h r o m o t r o p e  s u b s t a n c e s  
(see T a b l e s  I a n d  II). 

E x p e r i m e n t a l  d a t a  f r o m  a t y p i c a l  e x p e r i m e n t  g i v e n  
t hus  w o u l d  seem to  i m p l y  t h a t  t h e  a m o u n t  of e a c h  p o l a r  

Table I 
Dielectric increments of polar solvents used (for 1 molar, aqueous 

solutions). According to the literature. 

Solvent Dielectric increment 

Dioxan 
E thano l .  
Methanol 
Isopropyl alcohol 
Acetone. 

- - 8  "3 
--2 "6 
--1"4 
--4 "3 
--3"2 

Table II 
Dielectric increment required to annul the metachromatic reaction. 
Calculated from the concentration of the solvents in the test solution. 

Chromotrope substance 
Sodium salts of: 

Chondroit in 
sulphur icacid  . . . 

Hyaluronic acid . . . 
Heparin 

Dioxan[ Etha-nol 

-13.7 -10"6 
- 8"3 - 7 . 8  
-24.2 -20"1 

Metha- Isopro- Ace- 
. pyi m- 

nol cohol tone 

- 8"9 -10.8  - 9"0 
- 7 -9  - 8 . 6 1 -  7 . 7  
- 1 8 " 0 i - 1 8  '8 -20-0 

1 Obtained by courtesy of Prof. G. BLIX, Institute of Medical 
Chemistry, Uppsala. 

s o l v e n t  r e q u i r e d  to  a n n u l  t h e  m e t a c h r o m a t i c  r e a c t i o n  
b e t w e e n  t h e  dye  a n d  t h e  v a r i o u s  c h r o m o t r o p e  s u b s t a n c e s  
is n o t  t h e  same.  F u r t h e r m o r e ,  t h e  c a l c u l a t e d  d ie l ec t r i c  
i n c r e m e n t s  g iven  in  t h e  T a b i e  I I  sugges t  t h e  pos s ib i l i t y  
t h a t  Ihe dielectric change required to alter the metachromatic 
bond is o[ the same order o] magnitude ]or a specific 
substance. 

S p e c t r o p h o t o m e t r i c  a n a l y s e s  a n d  m e a s u r e m e n t s  of di-  
e lec t r ic  c o n s t a n t s  in  r e l a t i o n  t o  t h e  p h e n o m e n o n  desc r ibed  
a b o v e ,  as  well  as  s t a i n i n g  e x p e r i m e n t s  on  t i s sue  sec t ions ,  

a re  in  progress .  T. EDLUND a n d  B. H.  PERSSON 

I n s t i t u t e  of P h y s i o l o g y  a n d  I n s t i t u t e  of  H i s t o l o g y ,  
U n i v e r s i t y  of U p p s a l a  (Sweden) ,  D e c e m b e r  10, 1948. 

Zusammen[assung 

Gewisse  b a s i s c h e  A n i l i n f a r b s t o f f e  g e b e n  i m  B i n d e -  
g e w e b e  e ine  m e t a c h r o m a t i s c h e  F a r b r e a k t i o n ,  we lche  
j e d o c h  d ie  v e r s c h i e d e n e n  c h r o m o t r o p e n  S u b s t a n z e n  
n i c h t  d i f f e r e n z i e r t  zu r  D a r s t e l l u n g  b r i n g t .  D ie  Ve r -  
m u t u n g ,  d a b  po la re  L 6 s u n g s m i t t e l  d ie  B i n d u n g  zwi-  
s c h e n  b a s i s c h e m  F a r b s t o f f  u n d  c h r o m o t r o p e r  S u b s t a n z  
v e r g n d e r n  u n d  d a b  die A u f h e b u n g  d e r  F a r b r e a k t i o n  
fiir v e r s c h i e d e n e  S u b s t a n z e n  be i  v e r s c h i e d e n e n  cha -  
r a k t e r i s t i s c h e n  L 6 s u n g s m i t t e l k o n z e n t r a t i o n e n  er fo lg t ,  
w i rd  in vitro a n  S e r i e n v e r d i i n n u n g e n  m i t  T o l u i d i n b l a u  
gepr i i f t .  Die  p u r p u r r o t e  F a r b e  k o n n t e  m i t  p o l a r e n  
L 6 s u n g s m i t t e l n  a u s g e l 6 s c h t  w e r d e n .  Die  zu r  Aus -  
16schung b e n 6 t i g t e  Menge  des  L 6 s u n g s m i t t e l s  i s t  f i ir  
v e r s c h i e d e n e  c h r o m o t r o p e  S u b s t a n z e n  c h a r a k t e r i s t i s c h  
u n d  die d a m i t  v e r b u n d e n e  d i e l ek t r i s ehe  ~_nderung  i s t  
ftir e ine spez i f i sche  S u b s t a n z  y o n  g l e i c h b l e i b e n d e r  
Gr613enordnung.  

T h e  T h y r o x i n e  S e n s i t i v i t y  o f  N o r m a l  

a n d  T h y r o i d e c t o m i z e d  R a t s  

T h o u g h  s eve ra l  i n v e s t i g a t o r s  m e n t i o n  t h a t  t h y r o i d -  
e c t o m i z e d  a n i m a l s  a re  m o r e  s e n s i t i v e  to  t h y r o x i n e  t h a n  
n o r m a l  ones,  o n l y  v e r y  few q u a n t i t a t i v e  d a t a  a re  ava i l -  
able. ~'EYER a n d  WERTZ 1 a d m i n i s t e r e d  t h y r o x i n e  t o  
n o r m a l  a n d  t h y r o i d e c t o m i z e d  r a t s  d u r i n g  t h r e e  days ,  
m e a s u r e d  O , - c o n s u m p t i o n  on  t h e  f i f th  day ,  a n d  f o u n d  
t h a t  t h e  l a t t e r  r a t s  a re  25 -30  t i m e s  as  s e n s i t i v e  as  t h e  
fo rmer .  R e p e a t e d  doses  of t h y r o x i n e  a r e  k n o w n  t o  b e  
m o r e  e f fec t ive  t h a n  t h e  s a m e  a m o u n t  a d m i n i s t e r e d  in  a 
s ingle  dose  ~, a n d  t h e r e f o r e  t h e s e  d a t a  cou ld  n o t  b e  v a l i d  
for  t h e  r e l a t i v e  e f f ec t iveness  of  s ingle  doses.  T h e  m i n i m a l  
e f fec t ive  dose  of t h y r o x i n e  in  t h y r o i d e c t o m i z e d  a n i m a l s  
h a s  a p p a r e n t l y  n o t  b e e n  e s t a b l i s h e d  a n d  was  t h e r e f o r e  
i n v e s t i g a t e d ,  

M e t h o d s : - - } I a l e  r a t s  of  a p p r o x i m a t e l y  250 g b o d y -  
w e i g h t  a n d  wel l  a c c u s t o m e d  t o  t h e  d e t e r m i n a t i o n  of 02  - 
c o n s u m p t i o n  were  used .  O , - c o n s u m p t i o n  was  e s t i m a t e d  
before  a n d  24 h o u r s  a f t e r  t h e  s u b c u t a n e o u s  a d m i n i s t r a -  
t i o n  of  t h y r o x i n e  (Scher ing)  in  t h e  s o m e w h a t  m o d i f i e d  
a p p a r a t u s  of BELAK a n d  ILL~NYI 3. 

T h e  O , - c o n s u m p t i o n  of  t h e  t h y r o i d e c t o m i z e d  a n i m a l s  
was  30-40  p. c, be low n o r m a l  be fo re  t h e  a d m i n i s t r a t i o n  
of t h y r o x i n e ,  wh i l e  t h a t  of t he  c o n t r o l s  was  w i t h i n  n o r m a l  
l imi t s .  

Fig.  1 d e m o n s t r a t e s  t h a t  s u b c u t a n e o u s  i n j e c t i o n  of 
2 #g  a re  fo l lowed a f t e r  24 h o u r s  b y  a m a r k e d  r ise of O.~- 

x A. E. MEYER and A. WERTZ, Endocrinol. 24, 683 (1939) cit. 
Ber. Physiol. 114, 458. 

E. LE I3RE'rO~ and G. SCHAEFFER, C.R. See. Biol. 118, 445 
(1935). 

a K. BELAK and A. ILLf~N'ZI, Biochem. Z. °.81, 27 (1935). 
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c o n s u m p t i o n  in  t h e  t h y r o i d e c t o m i z e d  r a t ,  whi le  e v e n  
1 m g  h a s  n o  ef fec t  on  t h e  n o r m a l  a n i m a l .  N e i t h e r  was  a 

% 

-~25 

+20 

+15 

Fig.  2 a n d  3 show t h a t  r e p e a t e d  doses of t h y r o x i n e  
h i g h l y  e f fec t ive  in t h y r o i d e c t o m i z e d  a n i m a l s  fa i l  t o  raise 
t h e  r a t e  of m e t a b o l i s m  in t h e  n o r m a l  a n i m a l .  Daily 
doses  of 10 p g  or  m o r e  u l t i m a t e l y  ra ise  t h e  Oa-consump-  
t i o n  of n o r m a l  r o d e n t s  also, a n d  u n d e r  t h e s e  cond i t ions  
a s imi la r  r e l a t i v e  s e n s i t i v i t y  to  t h a t  d e s c r i b e d  b y  iV[EVER 
a n d  WERTZ* was  found .  

Two  e x p l a n a t i o n s  offer  t h e m s e l v e s  for  t h e  g r e a t  differ- 
ence  f o u n d  b e t w e e n  n o r m a l  a n d  t h y r o i d e c t o m i z e d  an- 
imals .  T h e  f i r s t  w o u l d  b e  t h a t  a n i m a l s  d e p l e t e d  of 
t h y r o x i n e  a n d  h a v i n g  t h e r e f o r e  a low r a t e  of m e t a b o l i s m  

- -  O/ ( - - 3 0  to  40 /o)  r e a c t  to  m u c h  s m a l l e r  doses  t h a n  

+ I0 

+ 5  

e 7 5 7 1o , 

- 5 I Thvur°/dec~°m/zed " 

- lO - N Norrnal 

Fig. 1. - Changes in the rate of basal metabolism ~4 h after a single 
dosis of thyroxine. The 0-line represents the B.M. before thyroxine 

injection. 

m o r e  d e l a y e d  a c t i o n  of s ingle  doses  of t h y r o x i n e  ob-  
s e r v e d  in  t h e  n o r m a l  an in la l s .  D a i l y  e s t i m a t i o n s  of Oz- 
c o n s u m p t i o n  for  a t  l eas t  one  week  were  al l  w i t h i n  t h e  
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~ l y rh~/roxia 
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Fig. 2. - Changes in the rate of metabolism produced by 7.1 /*g 
thyroxine. The 0-line represents the B.M. on the first day of the 

experiment. 

n o r m a l  r ange .  I n  t h e s e  e x p e r i m e n t s - - p e r f o r m e d  d u r i n g  
t h e  s u m m e r  m o n t h s - -  s ingle  doses  of t h y r o x i n e  p r o v e d  t o  
be  m o r e  t h a n  500 t i m e s  as e f fec t ive  in t h y r o i d e c t o m i z e d  
a n i m a l s  as  in  n o r m a l  r a t s .  T h e  doses  of t h y r o x i n e  
e m p l o y e d  are  c o n s i d e r a b l y  s m a l l e r  t h a n  h i t h e r t o  used .  

% 
430 

÷25 

+ 2 0  

+/5 

+ I0 

+ 5  
t #  , ~% 

s , . . s  z 

- 5- ~ 5T r~yroxio 
Thyro/dec~omlzed 

.... C onlral 
Fig. 3 . -  Changes it) the rate of metabolism produced by 4.5/*g 
thyroxine. The 0-1ine represents the B.M. on the first day of the 

experiment, 

a n i m a l s  w i t h  p l e n t y  of t h y r o x i n e  in t h e  t issues .  T h e  fact  
t h a t  t h y r o x i n e  doses  e f fec t ive  in n o r m a l  s u b j e c t s  m a y  
h a v e  h a r d l y  a n y  ef fec t  in  h y p e r t h y r o i d i s m  could  s u p p o r t  
t h i s  a s s u m p t i o n .  T h e  s e c o n d  o b v i o u s  e x p l a n a t i o n  would  
be  t h a t  t h e  n o r m a l  t h y r o i d  g l a n d  is ab le  to  bu f f e r  the  
a c t i o n  of la rge  doses  of t h y r o x i n e .  T h e  e l ec t ive  s torage  
of iod ine  in  t h e  t h y r o i d  g l a n d  m a y  be  c o n s i d e r e d  sug- 
ges t ive  in t h i s  r e spec t .  T h e  m a r k e d  d i f fe rence  be tween  
t h e  r e l a t i v e  s e n s i t i v i t y  t o w a r d s  s ingle  a n d  r e p e a t e d  doses 
is n o t  easy  to  e x p l a i n  in  e i t h e r  case.  E x p e r i m e n t s  
dev i s ed  to  i n v e s t i g a t e  t h i s  p r o b l e m  are  in  progress .  

I. ANDIK, L. BALOGH, SZ, DONHOFFER, a n d  Gv .  ~ESTY~N 

Medica l  Clinic a n d  I n s t i t u t e  of E x p e r i m e n t a l  P a t h o -  
logy, U n i v e r s i t y  of P4cs,  J a n u a r y  3, 1949. 

Zusammen/assu ng 

Sch i ldd r i i s en lose  R a t t e n  m i t  e iner  S to f fwechse l sen-  
k u n g  v o n  30-40  % r e a g i e r e n  a u f  die e i n m a l i g e  I n j e k t i o n  
y o n  2 #g  T h y r o x i n  S c h e r i n g  n a c h  24 S t u n d e n  m i t  e iner  
S t o f f w e c h s e l s t e i g e r u n g  y o n  e t w a  20%,  w ~ h r e n d  der  

1 A.E. MEYER and A. WERTZ, Endocrinol. 21, 683 (1939), eft. 
Ber. Physiol. 114, 458. 
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Stoffwechsel normaler  Rat ten  selbst yon der einmaligen 
Injekt ion yon 1 mg unbeeinfluBt bleibt. Schilddrtisen- 
lose Tiere sind daher einmaligen Thyroxingaben gegen- 
iiber mehr Ms 500mal so empfindlich als normale. Prtift 
man die Wirkung wiederholter Gaben, so ist der Unter-  
schied bedeutend geringer und  den Angaben yon ~'IEVER 
und V~rERTZ etwa entsprechend. 

S u b s t a n c e s  s y n a p t o l y t i q u e s ,  curar i santes  et 
n i c o t i n o l y t i q u e s  

On salt que diff6rentes substances, parmi  lesqueltes la 
nicotine, le di-isopropylfluorophosphonate (DFP) 1, le 
hexa-6thylt6traphosphonate (HETP) ~ et l 'ac6tylcholine, 
excitent les synapses ganglionnaires v6g6tatifs et 
peuvent les paralyser ensuite. 

D'autres substances paralysent  les synapses auto- 
nomes p6riph~riques, sans les st imuler d 'abord.  Parmi 
ces substances signalons le t6 t ra -6 thylammonium 
(TEA) a, le di6thylamino6thyl-ester de l 'acide ph6nyl- 
cyclopentane carboxylique (Parpanit) 4, la ph~nothia- 
zinyl-6thyl-di6thylamine (2987 R. P. ou Diparcol) s, ta 
tubocurarine, la m6thyl tubocurarine ~, le diiodo6thy- 
late de bis(quinol6yl-8 ')- l ,5-pentane (3381 R.P.)~ et 
le tauryl-dim6thyl-amino6thanol  (764 L.) s. Le Parpani t  
et Ie Diparcol paralysent  6galement les 616ments p6ri- 
ph6riques de l ' innervat ion post-synapt ique du para- 
sympathique (action atropinique), et d6priment  les 
centres nerveux moteurs (action anticonvulsive) 9 
Parmi ces substances synaptolyt iques,  certaines 
(tubocurarine, m6thyltubocurarine,  3381 R. P. et 764 L.) 
sont 6galement curarisantes, alors que les autres ne le 
sont pas. 

Signalons, d 'aut re  part,  une substance synth6tique, le 
triiodure de t r i ( t r i6 thylammoniumm6thoxy)- l ,  2, 3- ben- 
z~ne (2559 F.), qui est tr~s curarisant,  tou t  en n '6 t an t  
pas synaptolyt ique ~°. Les propri6t~s curarisantes et 
synaptolytiques ne sont done pas li6es l 'une  A l 'autre.  

Remarquons ~galement que ces substances synapto-  
lytiques et curarisantes sont d6pourvues de propri6- 
t6s antieholinest6rasiques, 5. l 'exception du Diparcol 
qui inactive, d 'une  mani~re s6tective, la ~pseudo- 
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cbolinest6rase9 i n  v i t ro  et i n  vivo,  sans inhiber la 
((vraie cholinest6rase~ 1. Ces fairs mont ren t  que Faction 
curarisante et synaptolyt ique est ind6pendante  de 
Faction anticholinest6rasique, 

Parmi les substances synaptolyt iques et curarisantes, 
certaines poss&dent une action antagoniste tr~s pro- 
nonc6e vis-{t-vis de la nicotine et les substances nicoti- 
niques, 

2~ous avons observ6 que le Parpani t  2 eL le Diparcol a 
protbgent t 'organisme vis-a-vis de trbs fortes doses de 
nicotine et de substances nicotiniques (ac~tylcholine, 
autres d6riv6s cholinergiques de la choline, DFP,  HETP,  
hord~nine, pilocarpine). Ces compos6s nicotinolytiques 
emp~chent la bradycardie, les irr6gularit6s cardiaques, 
la fibrillation cardiaque, l 'hypertension, le broncho- 
spasme, I 'hyperp6ristaltisme, la salivation, le myosis, Ies 
convulsions et les tr~mulations musculaires, provoqu6s 
par la nicotine et les substances nicotiniques, particu- 
librement le DFP.  Le Parpani t  et le Diparcol prot6gent 
6galement, mais ~t un moindre degr6, le centre respira- 
toire contre Faction paralysante des substances nicoti- 
niques. 

Les curarisants synaptolyt iques (tuboeurarine, m6- 
thyltubocurarine,  3381 et R. P. 764 L.) poss6dent les 
m~mes propri~t6s que le Parpani t  et le Diparcol, mais ne 
prot6gent pas contre les actions muscariniques que cer- 
taines substances nicotiniques (ac6tylcholine et d6riv6s 
de la choline) poss~dent 6galement. 

Le t6tra-6thylammonium, .substance synaptolyt ique 
tr~s active, mais non curarisante, prot6ge contre la 
bradycardie, le bronchospasme, l 'hyperp6ristaltisme, la 
salivation, l 'hypertension et le myosis nicotiniques, mais 
ne protege pas contre les convulsions et les t r6mulat ions 
musculaires nicotiniques. Le 2559 F,, curarisant  non 
synaptolytique,  prot6ge contre les convulsions et les 
tr6mulations ntusculaires, mais non contre tes autres 
actions nicotiniques. 

Ajoutons que l 'a tropine prot6ge contre la brady- 
cardie, le bronchospasme, l 'hyperp6ristaltisme, la sali- 
vat ion et le myosis nicotiniques, mais non contre 
l 'hypertension art6rielle, les convulsion~ et les tr6mula- 
tions musculaires nicotiniques. 

C. HEYMAN8 et G. vA~q DEN HEUVEL 

Ins t i tu t  de pharmacologic de l 'Universit6 de Gand 
(Betgique), le 14 f6vricr 1949, 

S u m m a r y  

Diethylaminoethyl  ester of phenyl-cyclopentane carb- 
oxylic acid (Parpanit) and diaminoethylphenothiazine 
(2987 R.V., Diparcol), substances paralysing the auto- 
nomic synapses, the postsynaptic cholinergic innervat ion 
and the motor centers, protect  very actively against  
nicotinic and cholinergic intoxication. Parpani t  has no 
anticholinesterase action, while Diparcol inactivates 
selectively pseudo-cholinesterase i n  v i t ro  and i n  v ivo .  

Curarizing and synaptolyt ic  agents as tubocurarine,  
methyltubocurarine,  diiodoethylate of bis (quinoleyl-8'- 
t ,5-pentane) (3381 R .P . )  and lauryl-dimethyl-amino- 
ethanol (764 L) ,  protect against  nicotinic intoxication, 
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