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r ingen  Mengen.  n e b e n  de ln  k6 rpe re igenen  H e p a r i n  ana-  
ly t i sch  zu b e s t i m m e n ,  v e r w a n d t e n  wi r  Pr~tparate,  die 
m i t  S 3~ g e k e n n z e i c h n e t  w a r e n  u n d  e i n w a n d f r e i  q u a n t i -  
t a t i v  n a e h g e w i e s e n  w e r d e n  k o n n t e n .  

Zur  H e r s t e l l u n g  d e r a r t i g e r  Pr~iparate  w u r d e  S 8~ in 
Chlorsul fons/ iure  e ingef f ih r t  u n d  diese  in A n w e s e n h e i t  
von  P y r i d i n  m i t  X y l a n  u m g e s e t z t .  D e r  so e r h a l t e n e  
Xylanschwefe l s~ iu rees te r  w u r d e  K a n i n c h e n  i n t r a v e n S s  
in j i z ie r t  u n d  der  H a r n  sowie die w i c h t i g s t e n  Organe  auf  
ihre  Aktivi t~i t  gepr i i f t .  In fo lge  der  sehr  we i chen  S t r a h -  
lung  yon  S '~ w a r  es n o t w e n d i g ,  die o rgan isehe  S u b s t a n z  
zu ze r s t6 ren  u n d  das  Su l fa t  Ms B a r i u m s a l z  zu f/illen. 
Die M e s s u n g e n  s ind  sehr  gu t  r ep roduz i e rba r ,  wie die in  
Tabel le  I z u s a m m e n g e s t e l l t e n  D a t e n  an  zwei  Ve r suchs -  
t i e ren  m i t  e i n e m  P r / i p a r a t  v o m  P o l y m e r i s a t i o n s g r a d  12 
zeigen. 

Tabelle I 

Organ 

Leber. 
Niere 
Dickdarm 
DSnndarm 
Lymphknoten . . . 

Spezifische 
Aktivit/it 

Anteil der 
verabfolgten 

Akti~dt~it in % 
I ] II 

9,1 
5,3 
1,3 
1,2 
0,3 

I I II 

8,4 6,8 
37.2 46,6 

3,5 3,4 
3,2 3,2 

15,4 13,8 

9,0 
4,9 
1,8 
1,5 
0,3 

d e r n  v e r h ~ l t  s ich in dieser  B e z i e h u n g  ~hnl ich  wie die 
Xylanschwefe ls~iurees ter .  

Der Deutsehen Forschungsgemeinsebaft sowie der Dr.-A.ZWander - 
AG., Bern, m~Schtcn wir auck an diescr Stcllc fflr die Unterstiitzung 
dicser Arbeit unseren Dank aussprechcn. 

]~. HUSEMANN, E. G. ~IoFFMANN, I~. LOTTERLE u n d  
~V[. ~¢'IEDERSHEIM. 

F o r s e h u n g s i n s t i t u t  fiir m a k r o m o l e k u l a r e  Chemie ,  P h y -  
s ika l i sches  u n d  P h a r m a k o l o g i s c h e s  I n s t i t u t  de r  U n i v e r -  
s i t / i t  F r e i b u r g  i .Br . ,  den  29. O k t o b e r  1951. 

S u m m a r y  

The  e x c r e t i o n  a n d  s to rage  of x y l a n e  su lphur i c  ac id  
e s t e r s  w h i c h  i n h i b i t  b lood  c lo t t ing ,  was  i n v e s t i g a t e d  in 
r abb i t s  b y  us ing  r a d i o a c t i v e l y  label led  p r e p a r a t i o n s  (SS~). 
A specif ic  s to rage  was  shown  in  d i f f e r en t  o rgans  (liver, 
k i d n e y ,  spleen) ,  t h e  e x t e n t  of  w h i c h  i nc r ea sed  cons ide r -  
ab ly  w i t h  t h e  g rade  of p o l y m e r i s a t i o n  of t h e  p r e p a r a t i o n s  
whi le  t h e  e x c r e t i o n  was  c o r r e s p o n d i n g l y  less. 

T h e  O c c u r r e n c e  o f  a n  A b n o r m a l  B l a c k  P i g m e n t  
i n  t h e  I n c i s o r s  o f  A l b i n o  R a t s  R e a r e d  o n  c e r t a i n  

P u r i f i e d  D i e t s  t 

N a c h  d iesen  m e t h o d i s c h e n  V o r v e r s u c h e n  p r i i f t en  wir  
die Abh[ ing igke i t  de r  A u s s c h e i d u n g  u n d  S p e i c h e r u n g  
yore  P o l y m e r i s a t i o n s g r a d  der  P r ~ p a r a t e .  Zu d iesem 
Zweck  s t e l l t en  wir  d u r c h  A b b a u  drei  X y l a n s e h w e f e l -  
s~iureester g le ichen  Schwefe lgeha l t e s  her ,  de ren  K e t t e n -  
l~ingen sich wie 10 : 4:1 verh ie l t en ,  u n d  u n t e r s u c h t e n  ih r  
V e r h a l t e n  i m  O r g a n i s m u s  in de r  a n g e g e b e n e n  Ar t .  Die 
E r g e b n i s s e  s ind  in  Tabel le  I I  z u s a m m e n g e s t e l l t .  

Aus  den  D a t e n  e r g i b t  sich e indeut ig ,  dass  sowohl  die 
S p e i c h e r u n g  in  den  O r ganen  - in b e s o n d e r e m  A u s m a s s  
in L e b e r  u n d  Milz -- als auch  die A u s s e h e i d u n g  im H a r n  
e rheb l i ch  y o n  de r  Ket tenl~tnge der  Xy lanschwefe l s / iu re -  
e s te r  a b h ~ n g e n .  H e p a r i n ,  das  n a c h  se iner  Viskos i tk t s -  
zahl  zwi schen  P r / i p a r a t  1 u n d  2 e i n z u o r d n e n  ist,  wi rd  
nach  ~[ARBET und  ~VINTERSTEIN 1 ZU e t w a  40% ausge-  
s ch i eden ;  es n i m m t  also keine  Sonde r s t e l l ung  ein, son-  

1 Helv. physiol, acta 9, 24 (1951). 

It is k n o w n  t h a t  in  a lb ino  r a t s  ce r t a in  v i t a m i n  defi-  
ciencies,  i .e . ,  l ack  of v i t a m i n  A or E, i nduce  inc isor  
d e p i g m e n t a t i o n  (whi tening) ,  t h a t  is, a loss of t h e  n o r m a l  
y e l l o w - b r o w n  p i g m e n t  of t h e  e n a m e l  2. In  t hese  defi-  
c iencies  also de f in i t e  h i s t o p a t h o l o g i c a l  a n d  chemica l  
c h a n g e s  of t h e  inc isors  h a v e  b e e n  f o u n d  ~. W e  are  here-  
w i t h  r e p o r t i n g  t h e  occu r rence  of an  a b n o r m a l  b lack  
p i g m e n t  in  t h e  incisors ,  w h i c h  has  been  p r e v i o u s l y  ob-  

1 Aided by a grant from the "Roehe"-Studien-Stiftung. 
2 hi. C. SMITII and E. M. LANTZ, J. Home Econ. °.5, 411 (1933). - 

T. MOORE, Biochem. J. 37, 112 (1943). - H. GRASIADOS and I-I. DAM, 
Science 101, 250 (1945); Proc. Soc. Exp. Biol. Med. 59, 295 (1945). - 
H. DAM and If. GRANADOS, Science 102, 3~27 (1945). 

s S. B. WOLBAeH and P. R. HOWE, Am. j'. Pathol. 9, 275 (1933). - 
I-I. MELLANBY, Brit. Dent. J. 67, 187 (1939). - I. SeHOUR, M.M. 
HOFFIKAN, and l~I. C. SMIT~, Am. J. PathoL 17, 529 (1941). - J .T.  
IRmNG, Nature 250, 122 (1942). -- I-I. GRANADOS, K. E. MAsot;, and 
I-I. DAM, J. Dent. Res. 24, 197 (1945); 25, 179 (1946). - -H.  DA~, 
H. GRANADOS, and L. MALTESEt¢, Acta physiol. Seand. ~1, 124' (1950). 

Tabelle I I  

Nr. Z~/ 

0,028 

0,0075 

0,0023 

Polymerisations- 
grad* 

45 

12 

Organ 

Leber 
Niere 
Milz 
Lunge 
I)arm 
Harn 
Leber 
Niere 
Milz 
Lymphknoten  
Harn 
Leber 
Niere 
H a m  

Spczifische Aktivitfit 

85 
98 

140 
12 
10 

7 
4O 
10 
15 

1 
10 

Anteil der verab- 
folgtea Aktivitfit in o, /o 

t 
21 

6 
0,5 
0,5 
2,4 

26,0 
9 
5 
0,14 
0,3 

27 
0,6 
1 

66 

* Die Polymerisationsgradc wurdcn aus den Viskosit/itszahlen mit einem Km.\Vert  yon 6,2 • 10 -4 berechnet. 
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Incidence of pigment changes in the upper incisors of the rats from the two experiments, from the third to the ninth experimental weeks 

Groups 

Total number of animals . . . . . . . . . .  
Percentage with depigmentation and black pig- 

ment  . . . . . . . . . . . . . . .  '. . . 
Percentage with black pigment without  depig- 

mentation . . . . . . . . . . . . . . . .  
Percentage with normal pigment . . . . . . .  

26 

35 

57 
8 

Firstexperiment 

IA 2 2A 

26 26 24 

15 58 33 

81 42 63 
4 0 4 

b 

3 

20 

0 

0 
100 

Second experiment 

• I .I..1 5 5.1 

28 26 28 27 

0 0 0 0 

54 58 82 52 
46 42 18 48 

20 

0 

0 
100 

se rved  b y  PAUL and  PAUL 1 a n d  a t t r i b u t e d  b y  t h e m  to 
v i t a m i n  A def ic iency.  

In  c o n n e c t i o n  w i t h  some e x p e r i m e n t s  t h a t  we are 
ca r ry ing  ou t  to  s t u d y  ce r t a in  e f fec ts  of p a n t o t h e n i c  acid,  
the  occu r rence  of an  a b n o r m a l  b l ack  p i g m e n t  in t h e  
ename l  of t h e  inc isors  has  b e e n  no t i ced .  I t  ha s  been  seen 
in r a t s  of  b o t h  sexes,  i n t a c t  as well  as a d r e n a l e c t o m i z e d  
animals ,  r ea red  on  t h e  pur i f i ed  d ie t s  r e fe r red  to  below.  

This  r e p o r t  compr i se s  t w o  e x p e r i m e n t s  (5 g roups  
in each) ca r r i ed  ou t  w i t h  y o u n g  r a t s  we igh ing  b e t w e e n  
70 and  80 g. I n  b o t h  e x p e r i m e n t s  t h e  f i rs t  four  g roups  
were g iven  a basa l  d ie t  c o n t a i n i n g  sa l t  m i x t u r e  2 5 g, 
casein 3 20 g, sucrose  64 g, a n d  c o c o n u t  f a t  4 9 g. E a c h  
100 g of d ie t  were  s u p p l e m e n t e d  w i t h  1.9 cm cod l iver  
oil w h i c h  s u p p l i e d  v i t a m i n s  A a n d  D. These  e igh t  g roups  
rece ived  1% so lu t ion  of NaC1 in d is t i l led  w a t e r  as d r ink -  
ing fluid. 

First experiment: E a c h  100 g of t h e  basa l  d ie t  g iven  
to g roups  1 ( in tac t  ra ts)  a n d  1A ( a d r e n a l e c t o m i z e d  rats)  
were s u p p l e m e n t e d  w i t h  0.3 m g  t h i a m i n e  h y d r o c h l o r i d e ,  
0.3 m g  p y r i d o x i n ,  a n d  0.9 m g  r ibof lav in .  Groups  2 (in- 
tact)  a n d  2A (ad rena lec tomized)  were  fed  the  s a m e  d ie t  
as g roups  1 a n d  1A s u p p l e m e n t e d  w i t h  43.6 m g  ca lc ium 
p a n t o t h e n a t e  p e r  I00 g. G r o u p  3 (normal  contro ls )  was  
given a s t o c k  co lony  d ie t  5 of t he  fo l lowing c o m p o s i t i o n  : 
pol i shed rice 48.55 g, corn  mea l  17-10 g, w h e a t  mea l  
11.40 g, rye  mea l  5.70 g, d r y  m e a t  p o w d e r  10.10 g, sa l t  
mixture~ 1.80 g, c o c o n u t  f a t  3.30 g, cod l iver  oil 1.50 g, 
d ry  b r e w e r ' s  y e a s t  0.60 g, a n d  Vi-De-Sec~ 0.05 g. ]3e- 
sides, t h e  an ima l s  r ece ived  as a s u p p l e m e n t ,  t h i s  one  
day  whole  ye l low corn  a n d  t h e  n e x t  d a y  f resh  ca r ro t s .  
F u r t h e r m o r e ,  t h e y  rece ived  t a p  w a t e r  to  d r ink .  

Second experiment: E a c h  100 g of t he  basa l  d ie t  g iven  
to g roups  4 ( intact)  a n d  4A (ad rena lec tomized)  were  
s u p p l e m e n t e d  w i t h  1 m g  t h i a m i n e  h y d r o c h l o r i d e ,  1 m g  

1 H. E. PAUL and M. F. PAUL, J. Nutrition 31, 67 (1946). 
2 The percentage composition of the salt mixture was 2.31 g 

ferric citrate, 44"17 g calcium diphosphate, 41'85 g potassium citrate, 
11-6°~ g magnesium citrate, 0-046 g copper sulphate, and 0.0058 g 
potassium iodide. 

z The casein used was "Vitaminfreies Casein" from Dr. A. Wander 
AG., Bern. 

a "Weisses Cocosnussfett SAIS" from Astra Fett- und 01werkc 
AG., Steffisburg. 

The diet is prepared daily as follows; First the rice is cooked for 
a short time in a mixture of water and fresh milk (in the proportion 
of 4 1 of water and 750 ml of milk to 1 kg of rice), and after cooling 
the other ingredients are added and mixed. The final food has a 
consistency of gruel. 

Percentage composition of the salt mixture incorporated in the 
stock diet: 32.31 g iodinated sodium chloride, 5"14 g magnesium 
sulphate, 6.50 g monobasic sodium phosphate, 18.30 g dibasic potas- 
sium phosphate, 10.40 g tribasic calcium phosphate, °5.00 g calcium 
lactate, 2.22 g ferric citrate, and 0.13 g manganese sulphate. 

7 Vi-De-Sec is a commercial source of vitamin D from Dr. A. 
Wander AG., Bern. 

p y r i d o x i n ,  2 m g  r ibof lav in ,  10 mg  n i c o t i n a m i d e ,  30 mg 
p - a m i n o b e n z o i c  acid,  5 mg  inosi tol ,  0.05 mg  b io t in ,  
0.20 m g  folic acid,  100 m g  chol ine  chlor ide ,  a n d  5 mg 
d , l - a - tocophero l  a c e t a t e  1. G r o u p s  5 ( intact)  a n d  5A (adre-  
na l ec tomized )  r ece ived  t h e  s a m e  d ie t  as g roups  4 a n d  4A 
s u p p l e m e n t e d  w i t h  43.6 nag ca l c ium p a n t o t h e n a t e  per  
100 gS. G r o u p  6 (normal  contro ls )  was  g iven  t h e  s ame  
s tock  r a t i o n  as g r o u p  3. Groups  1A, 2A, 4A, a n d  5A 
were  a d r e n a l e c t o m i z e d  in  t he  f o u r t h  e x p e r i m e n t a l  week.  

In  all t he  e igh t  g r o u p s  fed  w i t h  pur i f i ed  ra t ions ,  t he  b lack  
p i g m e n t  b e g a n  to  a p p e a r  f r o m  the  2 aa t o  t h e  3 rd exper i -  
m e n t a l  weeks ,  a n d w a s  f o u n d  a l m o s t  exc lus ive ly  in t h e  up-  
pe r  incisors  (wi th  t w o  excep t ions ,  one  r a t  in g r o u p  i a n d  
one in  g roup  2A, in w h i c h  a n i ma l s  also a s l igh t  b l ack  pig-  
m e n t a t i o n  of t he  lower  inc isors  was  found) .  In  t h e  g roups  
g iven  t h e  v i t a m i n  E - f l e e  r a t i ons  (groups 1 to  2A) 15% 
to  58 % of t he  an ima l s  e x h i b i t e d  inc isor  d e p i g m e n t a t i o n  
c o m b i n e d  w i t h  t h e  a p p e a r a n c e  of t h e  b lack  p i g m e n t .  
The  d e p i g m e n t a t i o n  w a s  to  be e x p e c t e d  s ince  t h e s e  
g roups  r ece ived  v i t a m i n  E- f r ee  d ie t s  w h i c h  c o n t a i n e d  
d i e t a r y  fat .  and  is in a g r e e m e n t  w i t h  p r e v i o u s  o b s e r v a -  
t ions  3 .TheTable  p r e s e n t s  t he  inc idence  of p i g m e n t  c h a n g e s  
in t h e  u p p e r  incisors .  In  t h e  f i rs t  e x p e r i m e n t  4 2 %  to  
81% of t h e  r a t s  h a d  b l ack  p i g m e n t  w i t h o u t  d e p i g m e n -  
t a t i on .  C o n t r a r y  to  this ,  n o n e  of t h e  a n i ma l s  fed  w i t h  s tock  
d ie t  (group 3) e x h i b i t e d  a n y  a b n o r m a l  color  c h a n g e  
in t h e i r  incisors .  In  t h e  s econd  e x p e r i m e n t  m o s t  a n i ma l s  
e x h i b i t e d  no inc isor  d e p i g m e n t a t i o n ;  h o w e v e r ,  52% to  
82 % of t h e  r a t s  ( in t ac t  a n d  a d r e n a l e c t o m i z e d )  fed w i t h  
pur i f i ed  r a t i o n s  (groups 4 t o  5A) h a d  b l ack  p i g m e n t ,  
w h e r e a s  n o n e  of t he  an ima l s  t h a t  r ece ived  the  s tock  d ie t  
(group 6) e x h i b i t e d  a n y  a b n o r m a l  c h a n g e  o.f color  in 
t he i r  incisors .  

The  Tab le  shows  f u r t h e r  t h a t  t h e  t o t a l  inc idence  o[ 
b l ack  p i g m e n t  ( t aken  t o g e t h e r  w h e n  i t  occu r red  a lone  
a n d  w h e n  c o m b i n e d  w i t h  d e p i g m e n t a t i o n )  in t h e  r a t s  
f rom the  f i rs t  e x p e r i m e n t  (groups  1 to  2A) was  app rec i -  
ab ly  h ighe r  t h a n  in t he  s e c o n d  e x p e r i m e n t  (groups 4 to  
5A). F u r t h e r m o r e ,  in t h e  course  of t h e  s tud ie s  i t  was  
o b s e r v e d  t h a t  in t h e  a n i ma l s  of t h e  f i rs t  e x p e r i m e n t  t h e  
b lack  p i g m e n t  was  d e p o s i t e d  to  a l a rger  e x t e n t  t h a n  in 
t he  r a t s  of t h e  s e c o n d  e x p e r i m e n t .  

The  Figure. shows  e x a m p l e s  of t he  h e a d s  of r a t s  f rom 
var ious  g roups .  The  fo l lowing e x p l a n a t i o n  refers  to  t he  
color  c h a n g e s  in  t h e  u p p e r  incisors .  A : n o r m a l  ye l low-  
b r o w n  p i g m e n t  of t h e  incisors  in a r a t  f r o m  g r o u p  3. 
B: b lack  p i g m e n t  in t h e  g ingival  1/4 a n d  full  dep ig-  
m e n t a t i o n  in t h e  res t  of t he  ename l  in a r a t  f rom g roup  1. 

1 Tile tocopherol acetate was nfixed in tile cod liver oil. 
o All the pure vitamins were kindly supplied by F. Hofflnann- 

La Roche & Co. AG., Basel, for which we express our thanks. 
a I-I. GRANADOS and H. DAM, Science 101, 250 (1945); Proe. Soc. 

Exp. Biol. Med. 59, o95 (1945). - H. DA.~t and H. GRAYAnOS, Science 
10~, 3~27 (1945). 
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C: b l a c k  p i g m e n t  in  t he  g ing iva l  2/3 a n d  p a r t i a l  dep ig-  
m e n t a t i o n  in  t h e  inc i sa l  1/3 in  a r a t  f r o m  g r o u p  2. 
D: b l a c k  p i g m e n t  in  t he  g ing iva l  1/2 a n d  n o r m a l  ye l low-  
b r o w n  p i g m e n t  in  t h e  r e s t  of t h e  e n a m e l  in  a r a t  f r o m  
g r o u p  2A. E: b l a c k  p i g m e n t  in  t h e  g ing iva l  2/3 a n d  nor -  
real  y e l l o w - b r o w n  p i g m e n t  in  t h e  inc i sa l  1/3 in  a r a t  
f r om g r o u p  4. F :  b l a c k  p i g m e n t  in  t h e  g i n g i v a l  1/2 a n d  
n o r m a l  y e U o w - b r o w n  p i g m e n t  in  t h e  r e s t  of t h e  e n a m e l  
in  a r a t  f r o m  g r o u p  5. 

I n  b o t h  e x p e r i m e n t s  each  of t h e  a n i m a l s  fed  t h e  pu r i -  
f ied d ie t s  r ece ived  da i ly ,  t h r o u g h  t h e  cod  l ive r  oil, a b o u t  
152 u n i t s  of v i t a m i n  A, w h i c h  s h o u l d  c o v e r  a m p l y  t h e  
r e q u i r e m e n t  of t h e  r a t  for  t h i s  v i t a m i n .  T h e r e f o r e  i t  
a p p e a r s  d o u b t f u l  t h a t ,  as s t a t e d  b y  PAUL a n d  PAUL, t h e  
b l a c k  p i g m e n t  is due  to  v i t a m i n  A def ic iency .  E x p e r i -  
m e n t s  a re  b e i n g  ca r r i ed  o u t  in o rde r  to  s t u d y  t h i s  p r o b -  
lem. 

T h e  fo l lowing  p r e l i m i n a r y  o b s e r v a t i o n s  on  t h e  c h a r a c t e r -  
is t ics  of t h e  b l a c k  p i g m e n t  h a v e  b e e n  m a d e  : i t  d i s a p p e a r s  
r a p i d l y  b y  i n c i n e r a t i o n  in  t h e  gas f lame,  s lowly  in con-  
t a c t  w i t h  h y d r o g e n  pe rox ide ,  a n d  v e r y  s lowly  w h e n  t h e  
t e e t h  a re  k e p t  in  5 o~ n e u t r a l  fo rma l in .  On  t h e  o t h e r  h a n d ,  
t h e  b l a c k  p i g m e n t  r e m a i n s  t h e  s a m e  w h e n  t h e  t e e t h  are  
k e p t  for  a long  t i m e  in 70 % e t h a n o l ,  e the r ,  ch lo ro fo rm ,  
a c e t o n e  or  xylol .  K e e p i n g  t h e  t e e t h  in  bo i l ing  w a t e r  for  
one  h o u r  n e i t h e r  a f fec t s  t he  b l a c k  p i g m e n t a t i o n .  

H. GRANADOS 

P h y s i o l o g i c a l  I n s t i t u t e ,  U n i v e r s i t y  of Basel ,  J a n u a r y  
25, 1952. 

Zusamme~2/assu~2g 

J u n g e  A l b i n o r a t t e n  be ide r l e i  Gesch l ech t e s ,  n o r m a l e  
u n d  a d r e n a l e k t o m i e r t e  Tiere ,  w u r d e n  a u f  s y n t h e t i s c h e n  
D i a t e n  g e h a l t e n ,  in  w e l c h e n  e n t w e d e r  e ine A n z a h l  y o n  
V i t a m i n e n  feh l t e  o d e r  we lche  die V i t a r~ ine  A, D, E 
sowie al le  c h e m i s c h  i d e n t i f i z i e r t e n  B - V i t a m i n e  in genfi-  
g e n d e n  M e n g e n  e n t h i e l t e n .  

Bei  d iesen  T i e r e n  e n t s t a n d  e in  a b n o r m e s  s c h w a r z e s  
P i g m e n t  a n  d e n  Inz i so ren ,  b e s o n d e r s  oben .  K o n t r o l l -  
t i e re  aus  de r  Z u c h t d i ~ t  ze ig ten  dieses  P i g m e n t  n i ema l s .  
Die  H a u f i g k e i t  in  den  e i n z e l n e n  G r u p p e n  i s t  in  de r  Tabe l l e  
w iede rgegeben .  Die  A b b i l d u n g  ze ig t  Beispie le .  

Are Ba-Ions  a Pure Muscular St imulant  on  the 
Rat's I leum but not on the Guinea Pig's? 

The Species Difference in Spasmolyt ic  Potency 
of Some Ganglionic  Blocking Agents  

FELDBERG 1 r e c e n t l y  r e p o r t e d  t h a t  b a r i u m - i n d u c e d  
c o n t r a c t i o n s  of  t h e  g u i n e a  p ig ' s  a n d  r a b b i t ' s  i l e u m  were  
m a i n l y  of gang l ion ic  or igin ,  s ince  t h e  i n d u c e d  m u s c u l a r  
c o n t r a c t i o n s  were  p a r t l y  i n h i b i t e d  b y  h e x a m e t h o n i u m .  
T h e  c o n c e n t r a t i o n s  of C¢ w h i c h  r e d u c e d  t h e  r e s p o n s e s  to  
b a r i u m  ions  h a d  l i t t l e  or  no  i n f l uence  on  t h e  c o n t r a c t i o n s  
c a u s e d  b y  h i s t a m i n e  or  a c e t y l c h o l i n e .  H e  f u r t h e r m o r e  
s u g g e s t e d  t h a t  t h e  use of b a r i u m  sa l t s  as a s m o o t h  miascle 
s t i m u l a n t  w h e n  t e s t i n g  s p a s m o l y t i c  c o m p o u n d s  n e e d e d  
a r e i n v e s t i g a t i o n .  FELDBERG'S f i nd ings  t h a t  C 6 r ed u ces  
B a - i n d u c e d  c o n t r a c t i o n s  of g u i n e a  p ig ' s  a n d  r a b b i t ' s  
i leum,  as wel l  as t h e  neg l ig ib le  e f fec t  of C 6 on  t h e  a c t i o n  
of a c e t y l c h o l i n e  a n d  h i s t a m i n e ,  h a v e  b e e n  ve r i f i ed  b y  us. 
T h e  r e s u l t s  a re  t h e  s a m e  if  t h e  b a t h  f lu id  h a s  t h e  com-  
p o s i t i o n  g i v e n  b y  FELDBERG or t h e  c o m p o s i t i o n  g i v e n  
be low w i t h  a MgC12 c o n t e n t  b e t w e e n  5 mg/1 a n d  100 rag/1. 

I n  o u r  e x p e r i m e n t s  we h a v e  used  i leal  p r e p a r a t i o n s  
f r o m  a n i m a l s  k i l led  j u s t  be fore  t h e  e x p e r i m e n t .  T h e  b a t h  
f lu id  was  k e p t  a t  a t e m p e r a t u r e  of 35°C a n d  c o n t a i n e d  
p e r  l i t re  : NaC1 9-2 g, KC1 0-42 g, CaC12 0-24 g, N a H 2 P O  a 
0.1 g, N a H C O  3 0.1 g, MgC12 0 . 0 0 5 - 0 . 1  g, d e x t r o s e  1 g. 
T h e  p H  of t h i s  f lu id  a t  35°C is 7.4 w h e n  o x y g e n  h a s  been  
b u b b l i n g  t h r o u g h  t h e  b a t h  for  some  m i n u t e s .  

I n  e x p e r i m e n t s  on  r a t  i l eum,  h o w e v e r ,  i t  was  f o u n d  
t h a t  h e x a m e t h o n i u m  h a d  n o  i n f l uence  on  t h e  c o n t r a c -  
t i o n s  c a u s e d  b y  BaCl~ (30-80  / , g / m l  in  t h e  b a t h )  or 
a c e t y l c h o l i n e  HC1 (0 .005 -0 .05  / , g / m l  in  t h e  b a t h ) .  The  
c o n c e n t r a t i o n  of h e x a m e t h o n i u m  b r o m i d e  u sed  was 
40 # g / m l  b a t h  f luid.  C 6 was  a l l owed  to  r e m a i n  in  t h e  
b a t h  2 -20  ra in  be fo re  t h e  g u t  was  s t i m u l a t e d  w i t h  B a  or 
a c e t y l c h o l i n e .  W h e n  h e x a m e t h o n i u m  in  t h e  s a m e  con-  
c e n t r a t i o n  was  k e p t  in  t h e  b a t h  for  2 ra in ,  i t  a lways  
c o m p l e t e l y  a b o l i s h e d  t h e  c o n t r a c t i o n  o t h e r w i s e  caused  
b y  10/~g n i c o t i n e - b i t a r t r a t e / m l  b a t h  f luid.  

On  t h e  r a t  i l e u m  t h i s  c o n c e n t r a t i o n  of n i c o t i n e  caused  
a c o n t r a c t i o n  of a b o u t  t h e  s a m e  m a g n i t u d e  as t h e  B a  
c o n c e n t r a t i o n s  m e n t i o n e d  above .  

V a r i a t i o n s  of t h e  MgCI~ c o n c e n t r a t i o n  of t h e  b a t h  
f lu id  f r o m  5-100  mg/1 h a d  n o  i n f l uence  o n  t h e  ef fec ts  of 
C c on  r a t  i l eum.  

T h u s  i t  m a y  be  e x p e c t e d  t h a t  s p a s m o l y t i c s  w h i c h  h a v e  
s l i g h t  or  no  i n h i b i t o r y  e f fec t  on  t h e  t r a n s m i s s i o n  in  au to -  

1 ~V. FELDBERG, J. Physiol. 113, 483 (1951). 


