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t he i r  p a p e r  does no t  c o n t r a d i c t  t he  o the r  isomeric  s t ruc tu re s  
inc lud ing  those  h a v i n g  o- a n d  m - t e r p h e n y l  nucleus.  The  
s y n t h e t i c  c o n f i r m a t i o n  of t he  s t r u c t u r e  is now in progress.  

The  t o x i n  B, yel low needles  of m.p.  165-170 ~ (decomp.),  
C2aH~002N~, also shows c y t o t o x i c i t y  on cu l tu red  H e L a  
cells. The  50% g r o w t h  i n h i b i t o r y  dose is a b o u t  6 ~g/ml,  
and  i r regu la r i ty  in  cell size and  r o u n d  eosinophi l ic  nucleol i  
are t h e  morpho log ica l  changes  produced .  No r e m a r k a b l e  
d i f fe ren t ia l  supress ion of *H-precursors  of b iopo lymers  
is obse rved ;  t h a t  is, t h e  i nco rpo ra t i on  of aH- thymid ine ,  
-ur id ine  and  - leucine in to  t he  cells t r e a t e d  a t  32 Fg/ml  is 
below 10% c o m p a r e d  to  those  in to  t he  con t ro l  cells. 
I t  also shows a n  acu te  t ox i c i ty  on  mice, k i l l ing t h e m  w i t h  
doses less t h a n  100 m g / k g  b o d y  we igh t  b y  single s.c. 
in ject ion.  I t  ac t s  r a t h e r  s lowly a n d  caused diffuse hepa to -  
toxic  lesion w i t h  genera l  jaundice .  The  chemica l  inves t iga-  
t i on  on  t o x i n  t3 is also in progress.  

Zusammen]'assung. Zwei neue  Toxine  w u r d e n  aus  den  
Mycel ien  u n d  d e m  Z u c h t m e d i u m  eines Schimmelpi lzes ,  

Aspergillus candidus, sowie aus  d e m  expe r imen te l l  m i t  
demse lben  Pilz v e r s c h i m m e l t e n  po l i e r t en  IReis isoliert .  
Die be iden  S u b s t a n z e n  s ind sowohl  chemisch  als auch  
tox iko log isch  v o n e i n a n d e r  v611ig verschieden.  
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Adsorption to Activated Charcoal and Polarity of Cardenolides and Bufadienolides 

For  t r e a t m e n t  of glycoside in tox ica t ion ,  adso rp t ion  
of t he  glycosides to  ora l ly  appl ied  c h o l e s t y r a m i n  was 
r e c o m m e n d e d  ~. Since card iac  glycosides, excep t  for 
ouaba in ,  undergo  e n t e r o h e p a t r i c  c i rcu la t ion  to v a r y i n g  
ex tend ,  th i s  t r e a t m e n t  is su i t ab le  no t  on ly  for oral  b u t  
also for i n t r a v e n o u s  glycoside i n t o x i c a t i o n  ~, HAACI<E 
et  al. e r ecen t ly  showed adso rp t ion  to  charcoa l  of *H-digi- 
t o x i n  a n d  i ts  m e t a b o l i t e s  in guinea-p ig  bile. 

The  a ims  of t he  p r e s en t  s t u d y  were to  e s t ab l i sh  d a t a  
on  t he  in v i t ro  a d s o r p t i o n  to  charcoa l  of a series of 
glycosides and  de r i va t i ve s  and  to solve t he  ques t ion  of 
w h e t h e r  or no t  t h e  adso rp t ion  is in f luenced  b y  t he  polar-  
i t y  of these  subs tances .  

Material and methods. Digi toxin ,  l ana tos ide  C and  
o u a b a i n  f rom E. Merck, D a r m s t a d t ;  digoxin,  f i -methyl  
d igox in  and  d igoxigen in  were f rom 13oehringer, Mann-  
h e i m ;  prosci l lar id in ,  p rosc i l l a r id in -4 ' -me thy l  e ther ,  3-fi- 
sc i l la renin  a n d  sc i l la renin-3-f i -methyl  e the r  were f rom 
Knoll ,  Ludwigshafen ,  G e r m a n y .  C oncen t r a t i ons  of t he  
glycosides were d e t e r m i n e d  p h o t o m e t r i c a l l y  (Zeiss PMQ 
I I I ) .  For  t he  bufad ieno l ides  a d s o r p t i o n  in m e t h a n o l - K O H  
was m e a s u r e d  a t  355 n m  a. W i t h  t he  cardenol ides  adsorp-  
t i o n  in H2SO 4 was m e a s u r e d  a t  235 n m  4. ]Both reac t ions  
showed a l inear  r e l a t ionsh ip  be tween  glycoside concen-  

t r a t i o n  and  ex t inc t ion ,  a t  leas t  in  t he  t e s t ed  r ange  of 
concen t ra t ions .  

Adsorption of the substances to charcoal. The  assays  
c o n t a i n e d  300 ~g/ml  of t h e  glycoside resp. d e r i v a t i v e  in 
300 F1/ml of e t h a n o l  (70%) and  0.025 to  15.0 m g / m l  of 
a c t i v a t e d  charcoa l  in  aqueous  phase .  T h e y  were incu-  
b a t e d  for 15 m i n  a t  22 ~ u n d e r  c o n t i n u o u s  shaking .  T h e n  
t he  charcoa l  was s e d i m e n t e d  b y  cen t r i f uga t i on  a t  4000 g. 
Glycoside  c o n c e n t r a t i o n  in t h e  s u p e r n a t a n t  was  de ter -  
m i n e d  and  expressed in pe r cen t  of an  assay  w i t h o u t  
charcoal .  The  resul t s  were t r an s f e r r ed  to sen t i - logar i thmic  
p lo ts  and  f rom th i s  t he  charcoa l  c o n c e n t r a t i o n  was de ter -  
m i n e d  wh ich  b inds  50% of t h e  subs tance .  

Polarity o/ the substances. 0.8 • 10 -~ moles  of t he  sub- 
s t ance  were s h a k e n  m e c h a n i c a l l y  for 30 ra in  in  a glass 
t u b e  c o n t a i n i n g  2 rrll H20,  3 ml  i sopropano l  and  5 ml  
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Correlation between polarity of the glycosides/derivatives and 
charcoal binding. Abseisse : The polarity is given as the quo- 
tient of concentrations in organic and aqueous phase of a H~O, 
isopropanol, and carbon tetrachloride mixture. Ordinate: mg 
of activated charcoal needed to bind 50% of 300 ~zg of the 
glycosides/derivatives. 
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carbon te t rach lor ide  ~. Af ter  cent r i fugat ion  at  2000 g, 
glycoside concen t ra t ions  were de t e rmined  in the  organic 
and in the  aqueous  phases.  A quo t i en t  Q = organic phase  : 
aqueous  phase  was calculated.  

Results and discussion. The subs tances  t e s t ed  show a 
range of Q from 0.004 to 70, ind ica t ing  great  differences in 
the  po la r i ty  (Figure). The charcoal  concen t ra t ion  needed  
to ob ta in  half  m ax ima l  adsorp t ion  of the  glycosides and 
der iva t ives  varies f rom 1.15 to  2.49 mg/ml .  I t  is ev iden t  
t h a t  a corre la t ion exis ts  be tween  po la r i ty  and charcoal  
binding.  The higher  the  polar i ty ,  the  more  charcoal  is 
needed to ob ta in  t he  same adsorpt ion .  W i t h  Q increasing 
> 10 no fu r the r  increase of t he  charcoM-glycoside 
af f in i ty  is observed.  

The resul ts  raise the  ques t ion  of in v ivo adsorp t ion  of 
glycosides to  charcoal.  In  the  case of glycoside in toxicat ion,  
charcoal  would be a cheep and non-dangerous  an t ido te .  
On the  o ther  hand ,  a reduc t ion  of b ioavai labi l i ty  of the  
cardiac glycosides m a y  occur when  a pa t i en t  on digital is  
t h e r a p y  receives charcoal  f rom o ther  indicat ions .  

The s toechiometr ic  re lat ions be tween  glycoside b ind ing  
and charcoal  concen t ra t ion  should no t  be t r ans fe r red  
wi thou t  cr i t ic ism to in vivo condit ions,  as an in ter ference  
of the  glycosides wi th  o ther  subs tances  absorbed  to 
charcoal  is mos t  probable .  

Zusammen/assung. Die Adsorp t ion  yon 10 Herzglykosi-  
den und Geninen an Akt ivkohle  wurde  un te rsuch t .  Es  
zeigte sich, dass  mi t  z u n e h m e n d e r  Polari t / i t  der  Sub- 
s tanzen  die zur Adsorp t ion  ben6 t ig ten  K o h l e m e n g e n  an- 
wuchsen.  
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Prevention by Cystamine of the Rat Liver Polysomal 
b y  Carbon Tetrachloride (CC14) 

Cys tamine  p reven t s  some biochemical  and morphologi-  
cal a l te ra t ions  induced  by  CCla in the  ra t  l iver ~,2. As 
suggested by  CASTRO et  al.~, the  p ro tec t ive  effect  of 
cys t amine  agains t  CCI 4 in tox ica t ion  can be expla ined in 
3 ways :  1. cys t amine  inhib i t s  CC14-activation leading to 
free radicals ;  2. cys t amine  acts  as free radical  ' t r app ing  
agen t ' ;  3. cys t amine  in te rac t s  wi th  the  t a rge t  s t ruc tures  
(the m e m b r a n e s  of endoplasmic  ret iculum),  in such a 
way  t h a t  it  shields the  u n s a t u r a t e d  l ipids agains t  the  
act ion of free radical.  

Since the  fo rmat ion  of free radicals  f rom the  homoly t ic  
scission of CC14 is considered the  f i rs t  s tep  in t he  chain of 
reac t ions  leading to  liver damage  3 i t  seemed i m p o r t a n t  to  
s t u d y  whe the r  cys t amine  p reven t s  the  po lysomal  damage  
(disaggregation) p roduced  by  CC14. 

Methods. Male ra ts  of W i s t a r  s t ra in  weighing 180-230 g 
were fasted 12 h before t r e a t m e n t ,  wa te r  was given ad 
l ib i tum.  Cys tamine  d ihydrochlor ide  (Fluka) dissolved in 
saline, was given per  os. Pure  CC14 was given i.p. in the  

Disaggregation Induced 

a m o u n t  of 250 ~,1/100 g body  wt. Controls  were given equal 
volumes  of saline, cys t amine  and CC14 respect ively.  R a t s  
were sacrificed 30 rain af ter  CC14 adminis t ra t ion .  Polyr ibo-  
somes s ed imen ta t i on  p a t t e r n s  were s tudied  as descr ibed 
by  BORG~TTI et al. ~; the  a m o u n t  of pos}-mi tochondr ia l  
s u p e r n a t a n t  s t ra t i f ied  on a g rad ien t  was exac t ly  deter-  
mined,  as suggested by  FLECK and MUNRO 5 by  the  R N A  
conten t .  
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Table I. Effect of different doses of eystamine on the polysomal dis- 
aggregation caused by CC14 

Treatment 

Table II. Protection of cystamine administered at different times 
prior CCI4, on CC14-polysomal disaggregation. 

Polysomes c Cystamine pretreatment: �9 Polysomes b 

To,at ribosomes ~ime (h) Total ribosomes 

Control s (5) 0.30 i 0.02 

Cystamine 
(my/100 g body wt.) 

5 (5) 0.35 i 0.01 
10 (5) 0.47 ~= 0.01 
20 (5) 0.57 ~ 0.008 
40 (5) 0.57 =k 0.03 

lOO (5) 0.60 • o.oo8 

�9 receiving i.p. 250 bd/100 g b.w. of CC14 alone, u-Cystamine 
was given po 120 min before CC14. Animals were sacrificed 30 min af- 
ter CC14. o-CMculated by areas of the polysomal patterns. Mean ~= 
SE. In parentheses number of experiments. 

2 (5) 0.60 J: 0.008 

12 (5) 0.57 ~2 0.01 

16 (5) 0.4s :5 0.007 

24 (5) 0.40 ~ 0.04 

Control (5) ~ 0.30 ~ 0.02 

�9 -Cystamine was given po at the dose of 60 my/100 g body wt. Pre- 
treated animals were sacrificed 30 min after CCI~ administration. 
b-Calculated by areas of the polysomal patterns. Mean ~- SE. c-Con- 
trols receiving i.p. 250 btl/100 g body wt. of CC14. In parentheses num- 
ber of experiments. 


