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Uptake of aflatoxin B 1 by plastic materials (301zM aflatoxin B 1 in phosphate buffer 10 mM, pH 7.3) 
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Material Shape Size (cm) Initial Mtatoxin adsorbed (%) 
amount of 
aflatoxin in 15" 30" 
solution ([zg) 

45' l h  2 h  6 h  

Silicone Tube 0.40 × 100 117.6 9 15 22 32 40 53 
Silicone Tube 0.20 × 100 29.4 11 19 24 37 44 70 

Tygon Tube 0.40 × 100 117.6 31 42 52 59 70 75 
Tygon Tube 0.24 × 100 42.3 33 56 59 68 75 85 
Tygon Tube 0.16 × 100 23.5 60 73 76 77 80 88 

PVC Tube 0.40 × 100 117.6 22 28 36 42 62 70 
PVC Tube 0.10 × 100 7.4 34 40 43 53 67 75 
Polyethylene Tube 0.40 x 100 117.6 7 10 13 16 22 33 
Plexiglass Tube 0.80 x 36 169.2 0 0 0 0 1 1 
Cellulose ester ~ Filter ~ 2.8 93.6 20 28 31 34 38 44 
Cellulose ester • Filter O 2.4 93.6 14 22 26 28 32 36 

Cellotate ~ Filter ~ 2.8 93.6 20 33 39 44 52 54 
Ceilotate • Filter O 2.4 93.6 13 24 30 35 44 47 

Nylon Filter ~ 2.4 93.6 3 5 5 6 6 7 
Regenerated cellulose * Membrane 2.5 ×2.5 93.6 0 0 1 1 1 1 
Teflon Sheet 6.25 × 1.0 93.6 0 1 2 2 2 3 
Parafilm c Sheet 6.25 x 1.0 93.6 5 6 6 6 6 6 

* Millipore Filter Corporation, Bedford (Mass., USA). b Bel-Art Products, Pequannock (N.Y., USA). e American Can Co., Neenah (Wisc., USA). 

a n d  in h e p a t i c  m i c r o s o m a l  p r e p a r a t i o n s ,  i n t e r a c t i o n s  
w i t h  D N A  a n d  s e r u m  p r o t e i n s ,  i n h i b i t i o n  of D N A -  
d i r ec ted  R N A  s y n t h e s i s  a n d  D N A  s y n t h e s i s .  

P r e l i m i n a r y  e x p e r i m e n t s  s h o w e d  t h a t  a f l a t o x i n  B 1 
could  be  r a p i d l y  t a k e n  u p  b y  sof t  p las t i c  m a t e r i a l s  used  
in s eve ra l  a n a l y t i c a l  p rocedures .  R e s e a r c h  w a s  s t a r t e d  
to  a s c e r t a i n  t h e  m a t e r i a l s  m o s t  s u i t a b l e  for  c i r c u l a t i n g  
a n d  f i l t e r ing  a q u e o u s  s o l u t i o n s  of a f l a t o x i n  B v 

T h e  resu l t s ,  s u m m a r i z e d  i n  t h e  Tab le ,  s h o w  t h a t  u p t a k e  
of a f l a t o x i n  b y  sof t  p l a s t i c  m a t e r i a l s  is a r a p i d  a n d  
e x t e n s i v e  p h e n o m e n o n .  I t  c a n  be  a v e r y  i m p o r t a n t  
source  of er ror  in  m o s t  of  t h e  e x p e r i m e n t a l  w o r k  ca r r ied  
o u t  w i t h  t h e s e  l ipophi l ic  m y c o t o x i n s .  

Zusammen[assung. A f l a t o x i n  wi rd  v o n  e in igen  ge- 
b r i i uch l i chen  K u n s t s t o f f e n  i n n e r h a l b  k u r z e r  Zei t  in  ver-  
hii.ltnismi~ssig grosser  Menge  absorb ie r t .  Die v o r l i e g e n d e n  
E r g e b n i s s e  e r l a u b e n  es, a n a l y t i s c h e  Feh le r  bei  Verwen-  

d u n g  u n g e e i g n e t e n  Mate r i a l s  zur  Z i r k u l a t i o n  oder  F i l t r a -  
t i on  y o n  A f l a t o x i n l 6 s u n g e n  zu v e r m e i d e n ,  
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Relat ionsh ip  B e t w e e n  the  Potent ia t ion  of  P o t a s s i u m - I n d u c e d  Contracture  of Cardiac Musc l e  by  Four  
Cardenol ides  and their  Inhib i tory  Effects on the S o d i u m  P o t a s s i u m  Activated A d e n o s i n e  T r i p h o s -  
phatase  of Brain  

I n  v iew of t h e  c u r r e n t  d i s c u s s i o n  of a close r e l a t i o n s h i p  
b e t w e e n  t h e  p o s i t i v e  i no t rop i c  a c t i o n  of ca rd io ton i c  
s t e ro ids  a n d  t h e i r  i n h i b i t o r y  a c t i o n  on  t h e  Na,  K - a c t i v a t e d  
ATP-aseX,  t h e s e  t w o  a c t i o n s  were  m e a s u r e d  a n d  co m-  
p a r e d  w i t h  d i g i t o x i g e n i n  a n d  3 de r iva t i ve s .  A c lear  cor- 
r e l a t ion  w a s  f o u n d  as  s t a t e d  below. 

I n  a p r e v i o u s  paper ,  we r e p o r t e d  t h a t  t h e  ca rd io ton ic  
a c t i v i t y  of  d i g i t o x i g e n i n  w a s  p r o f o u n d l y  a f fec ted  b y  
i n t r o d u c i n g  a h y d r o x y  g r o u p  or a n  oxo g r o u p  in posi-  
t i o n  15. T h e  o rder  of t h e  p o t e n c y  w a s :  d ig i t ox igen in  
(I) > 15 f l - h y d r o x y d i g i t o x i g e n i n  (II) > 15-oxodig i toxige-  
n i n  ( I I I ) >  1 5 x - h y d r o x y d i g i t o x i g e n i n  (IV), t h e  l a s t  be ing  
p r a c t i c a l l y  i n a c t i v e  ~. T h e s e  4 c o m p o u n d s  were  u s ed  in  
t h e  p r e s e n t  s t u d y .  T h e  c o m p o u n d s  were  k i n d l y  supp l ied  

b y  Dr. M. OKADA Of T o k y o  B i o c h e m i c a l  R e s e a r c h  Ins t i -  
t u t e ,  T o k y o .  

Potentiation o/ potassium contracture o/ the cardiac muscle. 
T h e  ca rd io ton ic  a c t i v i t y  w a s  m e a s u r e d  b y  a n e w  a s s a y  
m e t h o d  which  h a s  b e e n  d e v e l o p e d  b y  TAKEDA et  al. s. 
T h e  m e t h o d  m a k e s  use  of t h e  p o t e n t i a t i o n  of p o t a s s i u m  
c o n t r a c t u r e  of t h e  f rog v e n t r i c u l a r  m u s c l e  b y  ca rd io ton ic  
s teroids .  

Frogs ,  Rana nigromaculata, were  used.  A s t r ip  of t he  
v e n t r i c u l a r  m u s c l e  w a s  d i s sec t ed  a n d  m o u n t e d  in a b a t h  
w h i c h  c o n t a i n e d  3 m l  of R i n g e r ' s  so lu t ion  (NaC1 111 m M ,  
KCI 2.7 m M ,  CaC1, 0.9 m M ,  N a H C O s  1.2 m M ,  g lucose  
2.7 m M ) ,  w h i c h  was  a e r a t e d  b y  o x y g e n .  T h e  m u s c l e  w as  
s t i m u l a t e d  e lec t r ica l ly  a t  a r a t e  of 0.2 cps  t h r o u g h o u t  
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t h e  e x p e r i m e n t ,  e x c e p t  w h e n  p o t a s s i u m  c o n t r a c t u r e  was  
induced .  B y  m e a n s  of a s t r a i n - gauge  t r a n s d u c e r ,  a ca r r i e r  
ampl i f i e r  a n d  a DC-ampl i f ie r ,  t h e  c o n t r a c t i o n  of t h e  
musc le  was  r eco rded  i somet r i ca l ly  w i t h  a n  i n k - w r i t i n g  
osc i l lograph.  S t o c k  so lu t ions  were  p r e p a r e d  b y  d i sso lv ing  
t h e  c o m p o u n d s  t e s t e d  in  70~o e t h a n o l  in  a c o n c e n t r a t i o n  
of 1 m g / m l .  B y  p i lo t  e x p e r i m e n t s ,  low a n d  h i g h  doses  
were  d e t e r m i n e d  for  each  c o m p o u n d ,  e.g. I (0.12 a n d  
0.36 ~g]ml) ,  I I  (1.80 a n d  5.40 t~g/ml) a n d  I I I  (10.0 a n d  
30.0 t~g/ml), t h e  r a t i o  of h i g h  dose  t o  low dose  b e i n g  3. 

I n  shor t ,  t h e  a s s a y  p r o c e d u r e  was  as  fol lows:  1. 1Re- 
p l a c e m e n t  of t h e  b a t h i n g  so lu t ion  w i t h  R i n g e r ' s  so lu t ion  
c o n t a i n i n g  t h e  c o m p o u n d  t e s t e d  in  t h e  low c o n c e n t r a t i o n  
b r o u g h t  a b o u t  a g r a d u a l  inc rease  in  t w i t c h  t e n s i o n  of 
t h e  muscle ,  w h i c h  r e a c h e d  a s t e a d y  h i g h e r  level  in  
40-45  min .  2. T h e  e lec t r ica l  s t i m u l a t i o n  was  i n t e r r u p t e d ,  
a n d  p o t a s s i u m  c o u t r a c t u r e  was  i n d u c e d  b y  rep lac ing  t h e  
b a t h i n g  so lu t ion  w i t h  a modi f i ed  R i n g e r ' s  solut ion,  w h i c h  
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Relation between the effects of digitoxigenin and 3 derivatives on 
K-coutracture of the frog ventricular muscle (ordinate) and those 
on Na, K-activated ATP-ase of the pig brain (abscissa). EDi0 , IDs0 , 
same as in the Table. Arrow indicates that the point should be some 
higher (see the Table). 

Comparison of the activity in potentiating K-contracture of the 
frog ventricular muscle and that in inhibiting Na, K-activated 
ATP-ase of the pig brain among digitoxigenin (I) and its derivatives 
(II-IV). 

Potentiation of Inhibition of 
K-contraeture Na, K-activated 

ATP-ase 

EDso (M) IDso (M) 
I 3.80 x 10 -~a 7.15 x 10 -~b 1.5 x 10 -7 
II 5,44 x I0 -e- 3.6 x 10 -s 
III  4.62 x 10 -~b 3.6 x 10 -5 
IV > 5 × 10 -~ c 2.2 x 10 -4a 

Relative potency 
I 1 . 0 0  o 1.00 
II 0,070 (0.057,-~0.085 r) 0.042 
IIl 0.016 (0.012~0.020 t) 0.0042 
IV ( <  0.0016) e 0.0007 

ED60, concentration of a compound necessary to produce 500  of 
the maximal contracture tension of the muscle. ID60, concentration 
of a compound producing 50% inhibition of the enzyme activity. 
a Compounds I and II were assayed with the same group of frogs. 
4 frogs were allocated to each compound, b Compound I and III  
were assayed with another group of frogs, e The value was estimated 
from the previous experiment with isolated frog hearts (Straub's 
preparation)2, a The value was obtained by extrapolation of the 
concentration-activity curve. * Compound I served as reference 
standard, z 95% confidence limits. 

c o n t a i n e d  60 m M  K. 3. T h e  b a t h i n g  so lu t ion  was  re- 
p l a c e d  b y  R i n g e r ' s  so lu t ion  c o n t a i n i n g  t h e  c o m p o u n d  
in  t h e  h i g h  c o n c e n t r a t i o n ,  a n d  t h e  s ame  p rocedure s  as  
1. a n d  2. were  r epea te r .  T h e  e x t e n t  of t h e  p o t a s s i u m  
i n d u c e d  c o n t r a c t u r e  was  expressed  as  p e r c e n t a g e  of  
t h e  m a x i m a l  c o n t r a c t u r e  t ens ion ,  w h i c h  was  i n d u c e d  b y  
a mod i f i ed  R i n g e r ' s  so lu t ion  c o n t a i n i n g  110 m M  K a n d  
5 m M  Ca. I n  each  modi f i ed  R i n g e r ' s  so lu t ion ,  e q u i v a l e n t  
a m o u n t  of NaC1 was  r ep l aced  b y  KCI. 

C o m p o u n d s  I a n d  I I  were  a s sayed  w i t h  t h e  s a m e  g roup  
of  frogs,  4 frogs b e i n g  a l l oca t ed  t o  each  c o m p o u n d .  
C o m p o u n d s  I a n d  I I I  were  a s sayed  w i t h  a n o t h e r  g r o u p  
of frogs in  t h e  s a m e  way.  I n  b o t h  se ts  of  assay,  c o m p o u n d  I 
s e r v e d  as  t h e  re fe rence  s t a n d a r d ,  a n d  EDso ( the  concen-  
t r a t i o n  of t h e  d r u g  necessa ry  to  p roduce  5 0 o  of  t h e  
m a x i m a l  c o n t r a c t u r e  t en s ion  of t h e  muscle)  a n d  t h e  
r e l a t i ve  p o t e n c y  of each  c o m p o u n d  were  o b t a i n e d  accord-  
ing  to  t h e  pa ra l l e l  l ine  a s say  t echn ique .  

Inhibition o/ the Na, K-activated A TP-ase o/ the pig 
brain. T h e  effects  of t he se  c o m p o u n d s  o n  Na,  K - a c t i v a t e d  
A T P - a s e  a c t i v i t y  were  e x a m i n e d  w i t h  a p a r t i a l l y  pur i f i ed  
e n z y m e  p r e p a r a t i o n .  T h e  e n z y m e  p r e p a r a t i o n  was  ob-  
t a i n e d  f rom t h e  p ig  b r a i n  m i c r o s o m e  f r a c t i o n  b y  t h e  
t r e a t m e n t  w i t h  a h i g h  c o n c e n t r a t i o n  of s o d i u m  iodide  I. 
T h e  e n z y m e  p r e p a r a t i o n  was  p r ac t i c a l l y  i n a c t i v e  in  t h e  
absence  of s o d i u m  a n d  p o t a s s i u m  ions.  Na,  K - A T P - a s e  
a c t i v i t y  was  m e a s u r e d  a c c o r d i n g  to  t h e  p r o c e d u r e  of 
NAKAO e t  a l : .  

Relation between the two activities. As s h o w n  in  t h e  
T a b l e  a n d  t h e  F igure ,  t h e  2 k i n d s  of ac t i v i t i e s  of t h e  4 
ca rdeno l ides  a re  wel l  co r r e l a t ed  e a c h  o the r .  This ,  o n  t h e  
one  h a n d ,  p r o v i d e s  a d d i t i o n a l  ev idence  for  t h e  d i scuss ion  
c i ted  a b o v e  on  t h e  m o d e  of  a c t i o n  of c a rd io ton i c  s teroids .  
O n  t h e  o t h e r  h a n d ,  t h e  r e su l t s  c o n f i r m  q u a n t i t a t i v e l y  
t h e  s ign i f icance  of  o x y g e n  f u n c t i o n s  a t  pos i t i on  15 w i t h  
r e g a r d  to  t h e i r  s t r u c t u r e  a c t i v i t y  r e l a t i onsh ip .  

R e c e n t l y  t h e  s a m e  o rde r  of p o t e n c y  was  o b t a i n e d  b y  
REI'KE s r e g a r d i n g  t h e  i n h i b i t o r y  a c t i v i t y  of t he se  com-  
p o u n d s  on  Na,  K - a c t i v a t e d  A T P - a s e  of t h e  gu inea -p ig  
h e a r t .  

Zusammen/assung. Bei  D ig i t ox igen in  u n d  3 wei t e r en  
D e r i v a t e n  w u r d e  die StArke de r  p o t e n z i e r e n d e n  W i r k u n g  
au f  die K a l i u m - K o n t r a k t u r  des  F r o s c h h e r z m u s k e l s  u n d  
de r  h e m m e n d e  E f f e k t  au f  den  T r a n s p o r t  de r  A T P a s e  des  
S c h w e i n e h i r n s  ve rg l i chen  u n d  eine e indeu t ige  K o r r e l a t i o n  
zwischen  d iesen  b e i d e n  W i r k u n g e n  fes tges te l l t .  
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