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p a r  c e r t a i n s  auteurs~,  * qu i  p e n s e n t  p o u v o i r  a s s imi le r  l ' ac -  
t i o n  e s t6 r a s ique  ~ l ' e f fe t  n e u r o t o x i q u e  d u  v e n i n  de  cobra .  

De m 4 m e  que  l '6s6r ine,  le D . F . P .  n ' a  a u c u n e m e n t  p ro -  
t6g6 les sour i s  e t  les c o b a y e s  i n t o x i q u 6 s  p a r  le v e n i n  e t  
les a n i m a u x  s o n t  m o r t s  d a n s  les mSmes  d61ais q u e  les  
t 6 m o i n s  e t  en  p r 6 s e n t a n t  des  t r o u b l e s  t o u t  ~ I a i t  a n a -  
logues.  

E n  r6sum6,  l ' a p p l i c a t i o n  de la  m 6 t h o d e  m a n o m 6 -  
t r i q u e  de  \¥ARBURG n o u s  a p e r m i s  de p o u r s u i v r e  u n e  
6 t u d e  p lus  pouss6e  de  F a c t i o n  e s t 6 r a s i que  du  v e n i n  de 
cobra .  N o u s  a v o n s  r a p i d e m e n t  c o n s t a t 6  que ,  con-  
t r a i r e m e n t  ~ l ' o p i n i o n  g 6 n 6 r a l e m e n t  admise ,  ce f e r m e n t  
n ' e s t  p a s  u n e  cho l ines t6 rase ,  ca r  son  a c t i o n  s ' 6 t e n d  de  
fa~on b i e n  p lus  g6n6ra le  a n x  es te r s  d ' a c i d e s  e t  d ' a l coo l s  
r e n f e r m a n t  Ie r ad i ca l  ac6 ty l  e t  de  po ids  mo l6cu la i r e  peu  
61ev6. Ce f e r m e n t  p o u r r a i t  d o n e  ~ t re  p l u t 6 t  appe l6  u n e  
ac6 ty lase .  

L ' a c t i o n  i n h i b i t r i c e  de  c e r t a i n e s  s u b s t a n c e s  ca rac -  
t6r ise  b i en  le c a r ac t~ re  p r o p r e  de c e t t e  d i a s t a s e :  la  m y -  
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Fig. 5. Effet de la myristieylcholine sur la cholinest6rase 
du s6rum de Chien. 

r i s t i cy lcho l ine ,  p a r  exemple ,  q u i  i n h i b e  F a c t i o n  es t6 ra -  
s ique  d u  v e n i n  de  cobra ,  r e s t e  sans  a c t i o n  su r  la  cho l in -  
es t6 rase  c o n t e n u e  d a n s  le s 6 r u m  de  C h i e n  (fig. 4 e t  5). 

F.  BOVI~:T NITTI 

L a b o r a t o i r e  de c h i m i e  t h 6 r a p e u t i q u e ,  I n s t i t u t  P a s t e u r ,  
Par i s ,  le 12 m a i  1947. 

Zusammen[assung 
M i t  Hi l fe  d e r  WARBURG-Methode w i rd  die  E s t e r a s e -  

w i r k u n g  y o n  K o b r a g i f t  gepr i i f t .  D as  F e r m e n t  w i r k t  n i c h t  
n n r  au f  Ace ty l cho l in ,  s o n d e r n  a u c h  a u f  v e r s c h i e d e n e  
a n d e r e  E s t e r  m i t  k l e i n e r e m  M o l e k u l a r g e w i c h t ,  d ie  d ie  
A c e t y i g r u p p e  e n t h a l t e n .  E s  i s t  d e m n a c h  n i c h t  als Cho-  
l i nc s t e r a se ,  s o n d e r n  a ls  A c e t y t a s e  zu  b e z e i c h n e n .  Myr i s t i -  
c y l c h o l i n  bee inf lu l3 t  d ie  C h o l i n e s t e r a s e  im B l u t s e r u m  des  
H u n d e s  n i c h t ,  h e m m t  d a g e g e n  die  A c e t y l a s e  i m  K o b r a -  
gift .  

1 N.K.  JYN]VGER, K, B, SEHRA, B. MUKERJI et R. N. CHOPRA, 
Current Science 7, 51-53 (1938). 

R. N. CHOPRA et J. S. CHOWHAS, Ind. med. Gaz. 76, 69-75 (1940). 

Failure of Increase  of B i su lphi te -b inding  Sub- 
s tances  after Fat and Prote in  Intake  during 

P r e g n a n c y  

T h e l e v e l  o f b i s u l p h i t e - b i n d i n g  s u b s t a n c e s  (B.B.S. )  after 
f a t  a n d  p r o t e i n  i n t a k e  or  p r o t e i n  i n t a k e  inc reases  in the 
b lood  of h e a l t h y  p e r s o n s  x. All  s u b s t a n c e s  c o n t a i n i n g  the 
a l d e h y d -  or  k e t o - g r o u p  b i n d  b i su lph i t e s .  T h e  increase  of 
t h e s e  s u b s t a n c e s  in  o u r  e x p e r i m e n t s  a re  ch ie f ly  due  to 
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Fig. 1. Level of B.B.S. in blood before and after fat and protein 
intake in pregnancy after the IIIa month. 

t h e  a u g m e n t e d  q u a n t i t y  of  k e t o - c o m p o u n d s ,  because  we 
f o u n d  a c e t o n u r i a  in  cases  w i t h  h i g h  B . B . S . - c o n t e n t  of 
t h e  b l o o d  fo l lowing  f a t  a n d  p r o t e i n  i n t a k e ,  I n  one of 
ou r  cases t h e  B . B . S .  fa i l ed  to  i nc rease  a f t e r  a d m i n i s t r a t i o n  
of f a t  a n d  p r o t e i n .  T h e  p e r s o n  i n v e s t i g a t e d  was  preg- 
n a n t .  T h e r e f o r e  we d e t e r m i n e d  t h e  B . B . S .  a f t e r  f a t  and 
p r o t e i n  i n t a k e  in  21 cases of p r e g n a n c y .  

B lood  was  t a k e n  f r o m  t h e  p r e g n a n t  w o m e n  in the 
m o r n i n g  be fo re  b r e a k f a s t ,  a n d  6 h o u r s  l a t e r  t h e y  were 
g i v e n  a m e a l  c o n s i s t i n g  of 120 g of  b a c o n  a n d  100 g of 
cheese .  ( In  t w o  cases  o n l y  100 g of  cheese  was  given.)  In 
b o t h  s p e c i m e n s  t h e  q u a n t i t y  of B .B .S .  was  d e t e r m i n e d  
w i t h  t h e  m e t h o d  of CLIFT a n d  COOK z. O u t  of  18 p r e g n a n t  
w o m e n ,  whose  p r e g n a n c y  was  b e y o n d  t h e  t h i r d  month ,  
in  17 t h e  leve l  of B . B . S .  in  b l o o d  r e m a i n e d  unchanged ,  
whi le  in  27 of 32 n o n - p r e g n a n t  w o m e n  a n  inc rease  from 
1-1 m g  pe r  cen t  to  5.1 m g  pe r  cen t  was  f o u n d  a f t e r  in take  
of t h e  s a m e  a m o u n t  of f a t  a n d  p r o t e i n ,  T h e  a v e r a g e  in- 
c rease  was  0.31 m g  pe r  c e n t  in p r e g n a n t  cases,  a va lue  not 
e x c e e d i n g  t h e  l im i t  of er ror ,  as  a g a i n s t  1.92 m g  pe r  cent 
in  n o n - p r e g n a n t  cases.  I n  t h r e e  cases  of ea r ly  p regnancy  
( I l n a - I I I  a m o n t h )  t h e  r e s p o n s e  was  s imi l a r  to  t h a t  of non- 
p r e g n a n t  cases.  

O u r  r e su l t s  m a y  b e  e x p l a i n e d  b y  t h e  i m p a i r e d  hor- 
m o n e  p r o d u c t i o n  of t h e  a n t e r i o r  p i t u i t a r y  g l a n d  during 
p r e g n a n c y  a f t e r  t h e  t h i r d  m o n t h ,  PHILIPS o b s e r v e d  tha t  
in  p r e g n a n c y  t h e  g o n a d o t r o p h i c  a c t i v i t y  of t h e  p i tu i t a ry  
g l a n d  is r e d u c e d  a f t e r  t h e  t h i r d  m o n t h .  YOUNG 3 observed 
t h a t  p i t u i t a r y  e x t r a c t s  h a v e  no  d i a b e t o g e n i c  effect 
d u r i n g  p r e g n a n c y .  T h e  es sen t i a l  d i f fe rence  b e t w e e n  our 
e x p e r i m e n t s  a n d  those  of YOUNG cons i s t s  in  t h e  f ac t  t ha t  
in  his  cases  a n  e x t r a c t  a d m i n i s t e r e d  was  ineffective,  
w h e r e a s  in  o u r  i n v e s t i g a t i o n s  t h e  d i a b e t o g e n i c  ho rmone  
p r o d u c t i o n  of t h e  e x p e r i m e n t a l  s u b j e c t s  t h e m s e l v e s  wa~s 
w a n t i n g . T h i s  cou ld  b e  e x p l a i n e d  b y  t h e  e a r l y  inves t iga t ion  
of BURLANDO ~, w h o  f o u n d  in  t h e  l ive r  of p r e g n a n t  animals  

1 G6Tti and BIKICH, Nature 159, 170 (1947), 
2 CLIFT and COOK, Bioeh. J. 26, 1789 (1932). 
3 Yout~6, Schweiz. reed. ~Vsehr. 76, 894 (1946). 
4 BURLA~DO, see MOLLERSTR6M, Das Diabetesproblem. Stock- 

holm. Pag. 42. 
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more g lycogen  t h a n  in t he  l iver  of n o n - p r e g n a n t  ones.  
I t  is k n o w n  t h a t  in a l iver  r i cher  in g lycogen  t h e  q u a n -  
t i ty  of k e t o n  bodies  p r o d u c e d  is d imin i shed .  

The t h e o r y  of i m p a i r e d  d i a b e t o g e n i c  h o r m o n e  pro-  
duct ion is s u p p o r t e d  b y  our  f ind ings  in cases  of p i t u i t a r y  

Our  e x p e r i m e n t s  t h r o w  a n e w  l ight  on the  p r o b l e m  
of  d i abe t e s  and  p r e g n a n c y .  T h o u g h  t h e r e  a re  con t r a -  
d i c t o r y  obse rva t ions ,  m o s t  a u t h o r s  h a v e  r e p o r t e d  on an  
ame l io r a t i on  of d i abe t e s  d u r i n g  p r e g n a n c y  (FALTA x, 
HETI~NYI ~, FORRd 3 etc.) Severa l  a u t h o r s  e m p h a s i z e  t he  
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Fig. 2. Level of B.B.S. in blood before and after fat and protein intake in non-pregnant eases. 

hypofunc t ion .  W e  could  show in s e v e n  cases  of h y p o -  
p i tu i t a r i sm (dwarf ism,  obes i t y  w i t h  amenor rhcea ,  
Laurence-Moon-Bied l -d i sease ,  hypogen i t a l i sm)  t h e  fail- 
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Fig. 3. Lactation. 

ure of inc rease  of  B .B .S .  a f t e r  fa t  a n d  p ro t e in  i n t ake ;  
after t r e a t m e n t  w i t h  p i t u i t a r y  e x t r a c t  (p raephyson)  t h e  
response b e c a m e  normal .  
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Fig. 4. B.B.S. before and after fat and protein intake in a case of 

pituitary hypofunction. 

N o n - p r e g n a n t  c a s e s  

Increase of B.B.S. in blood after fat and protein intake 
(5 hours) in rng per cent 

1. S o u n d  pe r son  
2, Amenor rhoea  
3. Cir rhosis  of l iver ,  
4. Sound  p e r s o n  
5. S o u n d  pe r son  
6. S o u n d  pe r son  
7, S o u n d  pe r son  
8, Sound  pe r son  
9. S o u n d  pe r son  

10. A s t h m a  b ronch ia l e  
11. M y o d e g e n e r a t i o  cordis  . 
12. S o u n d  pe r son  
13. S o u n d  pe r son  
14. R e n a l  d i ab e t e s  
15. Lues  congen i t a l i s  
16. M y o d e g e n e r a t i o  eord is  . . 
17. S o u n d  pe r son  
18. D i ab e t e s  
19, Sound  p e r s o n  
20. D i a b e t e s  
21. Os t eomye l i t i s  
22. H y p e r t h y r e o d i s m  
23. I sch ias  
24. S o u n d  pe r son  
25. Cancer  of  l iver  
26, S o u n d  p e r s o n  
27. S o u n d  p e r s o n  
28, S o u n d  p e r s o n  
29. Cancer  of  s t o m a c h  
30, S o u n d  p e r s o n  
31. Myel i t i s  
32. Cancer  of  s t o m a c h  . . . .  , 

6-32 
6.45 
8.51 
5.82 
7.06 
4.40 
6,95 
6.95 
5.06 
5,32 
5.70 
4-05 
7.84 
5.06 
3.17 
6-71 
5.99 
4.45 
4.57 
5.20 
5.30 
4-42 
2-97 
5.06 
6.08 
4.05 
5.75 
3.52 
4-41 
4 . 9 4  
2-42 
4.41 

4.82 
5.18 
7.82 
6.15 
7.50 
5.50 
8.20 
8.20 
6.31 
6.57 
7.21 
5.56 
9.50 
6-76 
5-06 
8.73 
8.03 
6.57 
6.70 
7.49 
7.64 
6.90 
5.47 
7.84 
9.00 
7.15 
8.91 
6.76 
7.98 
8.94 
6.75 
9-48 

-1 -50  
-1-27 

I -0 .69  
0,33 
0.54 
1.10 
1.25 
1-25 
1.25 
1.25 
1.51 
1.51 

i . 6 6  
1.70 
1.89 
2.02 
2.04 
2.12 
2.13 

] 2.29 
2.34 
2.48 
2.50 

I 

i 2.78 
i 2,92 
i 3,10 
i 3.18 

3.24 
3 . 5 7  
4 . 0 0  

4-33 
5.07 

A v e r a g e :  1.92 

1 FALTA, Die Zuekerkrankheit, 1044, p. 161. 
2 HE'r£Nvl, Anyageserebetegs~gek (Hungarian) (1933). 
3 FORR6, Wiener klin. Wschr. 2, 1337 (1933). 
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Pregnant case~ 

month IInd-III d month 

1. IInd 4-92 5-88 1-96 
2. IDa  4"05 5-68 1.63 
3. I I I a  4.12 6.92 2.80 

IIId-IX TM month 

4. III(t 
5. I I I a  
6. I V  th 
7. V th 
8. V th 
9. V I  th 

10. V I  o~ 
11. V I  th 
12. V I I  tl~ 
13. V I I  TM 

14. V I I  TM 

15. V I I  TM 

16. V I I  th 
17. V I I I  TM 

18. V I I I t h  
19. I X  ol 
20. I X  th 
21. I X  th 

6.90 
5.45 
5.12 
3.44 
5.06 
6.2O 
7,06 
7-21 
4.69 
4,94 
5.06 
5.45 
7.84 
1-40 
4-78 
4.10 
6-95 
7-72 

7.77 0.87 
5.45 0 
5-95 0-77 
3.44 0 
5.06 0 
7.87 1.67 
7.51 0.45 
6-45 -0 -76  
5:45 0-76 
5.86 0.76, 
5,57 0-51 
6.32 0-83 
7-97 0-13 
2-16 0-76 
4.78 0 
4,10 0 
6.95 0 
7.20 - 0 . 5 2  

Average ( I I I ~ - I X  *h m o n t h ) :  0.31 

a c t i o n  of t h e  foetal p a n c r e a s  c o n t r i b u t i n g  w i t h  i t s  i n s u l i n  
p r o d u c t i o n  to  t h e  s u g a r  m e t a b o l i s m  of t h e  m o t h e r .  Tiffs 
e x p l a n a t i o n  c a n n o t  be  r e g a r d e d  as s a t i s f a c t o r y .  O u r  
r e s u l t s  s p e a k  : in  f a v o u r  of t h e  a s s u m p t i o n  t h a t  t h e  
s e c r e t i o n  of d i a b e t o g e n i c  h o r m o n e  is g r e a t l y  d i m i n i s h e d  
in  p r e g n a n c y  a f t e r  t h e  t h i r d  m o n t h ,  a n d  t h a t  t h i s  is t h e  
cause  of a m e l i o r a t i o n  of d i a b e t e s  in  p r e g n a n c y .  

A. G6XH, G. BIKICH, H.  HARMATIt 

St .  JAnos  H o s p i t a l ,  Med ica l  D e p a r t m e n t  I ,  B u d a p e s t ,  
F e b r u a r y  28, 1947. 

Rdsumd 
6 h e u r e s  ap r6s  l ' a b s o r p t i o n  de  gra i sse  e t  d ' a l b u m i n e ,  

on  cons~a te  d u n s  le s a n g  u n e  a u g m e n t a t i o n  de  la  con-  
c e n t r a f f o n  des  s u b s t a n c e s  qu i  f i x e n t  le b i su t f i t e .  Cc t t e  
a u g m e n t a t i o n ,  d u e  ~ des  c o m b i n a i s o n s  c6 ton iques ,  ne  
se p r o d u i t  pus  p e n d a n t  la  grossesse  ~. p a r t i r  d u  3 me 
ou  d u  4 me mois .  E l l e  fa i r  auss i  ddfau t ,  duns  c e r t a i n s  
cas,  p e n d a n t  la  l a c t a t i o n .  D u  m o m e n t  q u e  l ' a u g m e n -  
t a t i o n  d e l a  t e n e u r  d u  s a n g  en  b i su l f i t e s  ne  se p r o d u i t  
pa s  n o n  plus  lors  d ' t i ne  d6f ic ience  d u  lobe  a n t f r i e u r  de 
l ' h y p o p h y s e ,  il s e m b l e  que  l ' o n  e n  p e u t  conc lu re  q u e  
d u r a n t  la  gmssesse  la  s6cr6 t ion  de  l ' h o r m o n e  d i a b 6 t o -  
g 6 n i q u e  d u  lobe  a n t 6 r i e u r  es t  f o r t e m e n t  d i m i n u 6 e  ou  
q u e  Yac t ion  d e  celle-ci e s t  cn ray6e .  

T h e  M e c h a n i s m  o f  t h e  B i o c h e m i c a l  
A c t i v i t y  o f  A c r i d i n e s  

I n  t w o  p r e c e d i n g  p a p e r s  I we h a v e  s h o w n :  (1) t h a t  
a c r i d i n e s  ( a n d  bas ic  dyes  in  genera l )  i n h i b i t . t h e  r e sp i r a -  
t i o n  a n d  t h e  g r o w t h  of b a k e r ' s  y e a s t ;  (2) t h a t  t h e  in-  

1 L. MASSART, G. PEETI~RS, J.  DE LEY, and R. VERCAUTEREN, 
Exper. 3, 119 (1947); 3, 154 (1947). 

h i b i t i o n  of  r e s p i r a t i o n  c a n  be  r eve r sed  n o t  o n l y  b y  means 
of nuc le ic  ac id  a n d  of nuc leo t ides ,  b u t  also b y  means 
of sal ts .  Th i s  p a p e r  offers  a n ' e x p l a n a t i o n  of  t h e  above  
s t a t e d  fac t s .  

I n  f i r s t  i n s t a n c e  we h a v e  n o w  p r o v e d  t h a t  acr idines  
a re  b o u n d  b y  t h e  n u c l e o p r o t e i d s  of t h e  y e a s t  cell; 
indeed ,  we were  ab le  to  show t h a t  d r i ed  a n d  alcohol- 
f ixed  y e a s t  cells a re  no  longer  co lored  b y  ac r id ine s  af ter  
t r e a t m e n t  w i t h  c r i s t a l l i ne  r i bonuc l ea se .  

T h e  b i n d i n g  of  a c r i d i n e s  ( a n d  0~her  bas ic  dyes) is 
b a s e d  u p o n  t h e  f o r m a t i o n  o f  a n  e l ec t ro - adso rp t i on  
c o m p l e x  b e t w e e n  t h e  n e g a t i v e l y  c h a r g e d  nuc leopro te ids  
a n d  t h e  a c r i d i n e  ions.  W e  can  r e p r e s e n t  s u c h  Complexes 
as  fol lows:  

(NP x-) (x acri+). 

T h a t  such  c o m p l e x e s  a re  r ea l ly  .bui l t  c a n  be  shown 
r e a d i l y  b y  d e s o r p t i o n  e x p e r i m e n t s  b y  m e a n s  of d i f ferent  
ca t ions ,  s u c h  as  H +, Na+,  Ng++ ,  AI+++. I n  o u r  experi-  
m e n t s  we p r o c e e d e d  in t h r e e d i f f e r e n t  w a y s :  

(1) On  a series  of w a t c h  glasses  we p u t  0,1 ml  of a 1% 
s u s p e n s i o n  of b a k e r ' s  y e a s t ;  we d r y  i t  a t  a t e m p e r a t u r e  
be low 7 0 ° C ,  f ix  i t  d u r i n g  10 m i n u t e s  b y  m e a n s  of 
a lcohol  a n d  s t a i n  w i t h  a c r i d i n e s  ( t r y p a f l a v i n e )  ; t h e n  we 
w a s h  w i t h  a l c o h o l  u n t i l  t h e ~ v a s h i n g  ' f luid is colorless. 
T h e  p r e p a r a t i o n s  t h u s  s t a i n e d  lose t h e i r  color  par t ia l ly  
or  c o m p l e t e l y  W h e n  t r e a t e d  w i t h  d i f f e r en t  s a l t  solutions,  
in  w h i c h  t h e  c a t i o n  is t h e  a c t i v e  a g e n t .  W e  h a v e  found 
t h a t  t h e  p o w e r  of t h e  c a t i o n s  to  w a s h  o u t  t h e  acr idines  
d e p e n d s  on  t h e i r  va lence .  T h e  p o s i t i o n  of t h e  hydrogen  
ion is, h o w e v e r ,  a n  o u t s t a n d i n g  one.  

W e  a d m i t  t h a t  w h e n  Mg- ions  a r e  e m p l o y e d  to  wash 
o u t  t h e  ac r id ines ,  a n e w  ~ o m p l e x  is b u i l t  s u c h  as: 

T h i s  m e a n s  t h a t  in  t h e  a d s o r p t i o n  c o m p l e x e s  we 
a d m i t  t h e  poss ib i l i t y  of  a c o m p e t i t i o n  b e t w e e n  cations,  
a n d  t h a t  m i x e d  c o m p l e x e s  ex i s t  s u c h  as :  

\ A I + + +  

x p o s i t i v e  c h a r g e s .  

I t  is to  be  reca l led  t h a t  h e r e M A c  CAI~LA i p r o v e d  the 
ex i s t ence  of a c o m p e t i t i o n  b e t w e e n  di f fe ' rent  ca t ions  in 
c o m p l e x e s  f o r m e d  b e t w e e n  n e g a t i v e l y  c h a r g e d  bacter ia l  
cells a n d  ca t ions .  

(2) W e  h a v e  s t a i n e d  d r i ed  a n d  a lcohoi - f ixed ,  y e a s t  cells 
on  t h e  one  side w i t h  ac r id ines  (or o t h e r  bas ic  ~ dyes) and 
on  t h e  o t h e r  w i t h  ac r id ine  so lu t i ons  c o n t a i n i n g  different  
c o n c e n t r a t i o n s  ,of d i f f e r e n t  c a t i o n s  (H +, N a  +, Mg ++, 
AI+÷+); we h a v e  t h e n  iI~easured t h e  a m o u n t  of acr idine 
f ixed  in t h e  t w o  cases.  W e  h a v e  f o u n d  t h a t  t h e  same 
laws a p p l y  as in  t h e  f i r s t  ser ies  of e x p e r i m e n t s ;  t h a t  is 
to  say,  in  t h e  pre~enee  of cat~gns no  or . l e ss  ac r id ine  is 
b o u n d ,  a n d  t h e  v a l e n c e  of t h e  c a t i o n  ( excep t  for  H +) is 
t h e  d e t e r m i n i n g  fac to r .  

(3) W i t h  l i v ing  y e a s t  cells t h e  s a m e . f a c t s  were  ob- 
se rved .  "~e  h a v e  t r e a t e d , l i v i n g  y e a s t  Cells w i t h  acridines 
in  t h e  p r e s e n c e  a 'nd in  t h e  a b s e n c e  of d i f feref i t  cations.  
A f t e r  c e n t r i f u g i n g  t h e  color  of t h e  s t i p e r n a t a n t  fluid 
was  d e t e r m i n e d .  

1 MAC CALLA: stated by G. B. VCrsLoe)¢l, Physiol. Prey. Z6, 3 
(194a). 


