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C a d m i u m  is a tox ic  m e t a l  wh ich  is inc reas ing ly  f i nd ing  
i ts  way  in to  our  e n v i r o n m e n t  as a n  indus t r i a l  p o l l u t a n t  s . 
Since abso rbed  c a d m i u m  is ve ry  s lowly excreted,  t h e  
b o d y  b u r d e n  increases  w i t h  a g e t  I t  is th i s  c u m u l a t i v e  
n a t u r e  of c a d m i u m  t h a t  m a k e s  i t  p o t e n t i a l l y  tox ic  a t  
low e n v i r o n m e n t a l  concen t r a t i ons .  The  resul t s  p r e sen t ed  
here  i nd i ca t e  t h a t  c a d m i u m  p o t e n t i a t e s  sleep t i m e  
induced  b y  h e x o b a r b i t a l .  The  p e a k  effect  fol lowing 
c a d m i u m  t r e a t m e n t  s t a r t s  on  day  2 a n d  e x t e n d s  to d a y  5. 
The  s h o r t - t e r m  n a t u r e  of th i s  p e a k  effect  m a y  be r e l a t ed  
to t he  fac t  t h a t  c a d m i u m  is k n o w n  to  induce  t he  syn thes i s  
of a c a d m i u m - b i n d i n g  pro te in ,  me ta l lo th ion ine~~  
Conceivably ,  t h e  p resence  of t h i s  p r o t e i n  could b i n d  
c a d m i u m ,  t h u s  r e n d e r i n g  t h e  m e t a l  iner t .  The  m i n i m a l  
effect ive  dose of c a d m i u m  ion requ i red  to  p o t e n t i a t e  t he  
sleep t ime  was 840 vtg/kg wh ich  cor responds  to 20% of 
t he  LDs0 dose of c a d m i u m  ion as d e t e r m i n e d  in our  
l abora to ry .  I n  a n y  s t u d y  des igned  to l ink  c o n t a m i n a n t  
b u r d e n s  w i t h  biological  response  a n d  e n v i r o n m e n t a l  
exposure,  i t  is of u t m o s t  i m p o r t a n c e  to e s t ab l i sh  a dose- 
response  r e l a t i onsh ip  b e t w e e n  t he  c o n t a m i n a n t  b e i n g  
e x a m i n e d  and  t he  specific changes  induced  in the  bio- 
logical s y s t e m  1~. 

Zusammen/assung. Nachweis ,  dass  C a d m i u m  bei R a t t e n  
d i e  H e x o b a r b i t a l - S c h l a f d a u e r  e rh6h t .  E i n e  wi rksame  
R e a k t i o n  war  be re i t s  bei  e iner  Cadmium-Dos i s  von  
840 ~xg/kg beobach te t ,  und  die Sch la fdaue r  wurde  bere i t s  
n a c h  e iner  e inz igen  Dosis  v o m  1. bis zum 10. Tage e rh6ht ,  
wobei  zwischen  dem 2. u n d  5. Tage die M a x i m a l w i r k u n g  
b e o b a c h t e t  wurde .  
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T o x i c  M e t a b o l i t e s  of  Aspergillus candidus 

In  our  course  of chemica l  and  biological  su rveys  on  
tox ic  mold  me tabo l i t e s ,  a s t r a in  (69-SA-156 = N H L  
5107) of Aspergillus candidus LINK was no t iced  b y  the  
p r o d u c t i o n  of new tox ic  metabol i tes~ ,  ~. The  e x t r a c t s  of 
t he  m y c e l i u m  and  t he  f i l t r a t e  on  p o t a t o - d e x t r o s e  m ed ium,  
or of t he  cu l tu re  on rice, were s e p a r a t e d  b y  c h r o m a t o -  
g raph ic  m e t h o d s  a n d  m o n i t o r e d  b y  c y t o t o x i c i t y  t e s t  
us ing  H e L a  cells ~, 2 and  2 new toxins ,  t e n t a t i v e l y  n a m e d  
t o x i n  A a n d  B, were isolated.  

The  t o x i n  A, m.p .  244-245 ~ C20H~sOs, has  a p p a r e n t l y  
no effect  on  mice  w i t h  a dose of 200 m g / k g  b y  single oral  
or 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 .  I t  evokes,  however ,  
cha rac t e r i s t i c  morpho log ica l  changes  on  H e L a  cells; 
t h a t  is, s l igh t ly  en la rged  cells w i t h  f a i n t l y  s t a ined  
cy top lasm,  even ly  d i s t r i b u t e d  c h r o m a t i n  a n d  r e l a t ive ly  
smal l  nucleolJ. 50% g r o w t h  i n h i b i t o r y  dose is app rdx -  
i m a t e l y  10 lxg/ml. The  g r o w t h  is r ecoverab le  w h e n  
the  cells are t r e a t e d  for 24 h and  p laced  in t he  cont ro l  
med ium.  No r e m a r k a b l e  change  is obse rved  in t h e  
ch romoson le  p r e p a r a t i o n  of af fected cells. W h e r e a s  
i nco rpo ra t i on  of 3 H - t h y m i d i n e  and  -u r id ine  in to  t he  
t r e a t e d  cells a t  32 ~g /ml  is comple t e ly  supressed,  t h a t  of 
~t-I-leucine is r e t a i n e d  as in  con t ro l  cells. I t  h a s  been  
k n o w n  t h a t  t he  s imi l a r  cha rac te r i s t i c  change  of cu l tu red  
cells is p roduced  b y  t he  a d m i n i s t r a t i o n  of m ycopheno l i c  
acid~ a n d  t he  effect  is nul i f ied  by  t he  c o n c o m i t a n t  ad-  
m i n i s t r a t i o n  of guan i ne  3. In  t h e  case of the  p r e s e n t  
c o m p o u n d ,  however ,  t h e  n o r m a l  g rowth  c a n n o t  be 
res tored  b y  t he  s i m u l t a n e o u s  a d d i t i o n  of a n y  pur ines  or 
p y r i m i d i n e  nucleosides.  

The  t o x i n  A forms  t h e  t r i a c e t a t e  and  t he  spec t ra l  d a t a  
(especial ly NMIR) i nd i ca t ed  t he  presence  of 2 me thoxy l s ,  

3 pheno l i c  hydroxy ls ,  2 pa i rs  of A2B ~ t y p e  o-coupled 
a r o m a t i c  p ro tons ,  a n d  1 s ing le t  a r o m a t i c  p r o t o n  in t he  
t o x i n  4. The  m e t h y l a t i o n  of t o x i n  A w i t h  d i a z o m e t h a n e  
gave  a m i x t u r e  of mono- ,  di-, and  t r i - m e t h y l  e thers .  The  
o x i d a t i v e  d e g r a d a t i o n  of t ox in  A a n d  t he  d i m e t h y l  
e t h e r  a f forded p - h y d r o x y l b e n z o i c  acid and  p-anis ic  acid 
respect ively .  T r e a t m e n t  of t o x i n  A w i t h  bo ron  t r i f lor ide  
gave  a n  u n s t a b l e  po lyphenol ,  t he  ox ida t i on  of which  b y  
ferriO chlor ide  or c h r o m i u n  t r iox ide  gave  a qu inone ,  
CxsHnO s. The  qu inone  forms  t he  t r i ace ta t e .  The  UV-  
spec t r a  of t he  qu inone  [~dioxane 255, 390 nm)  a n d  t he  t"gngX 
ace t a t e  ~-r~xi~di~ 345 nm)  sugges ted  t he  p - t e r p h e n y l -  

qu inone  c h r o m o p h o r e  in t h e  qu inone  s. The  a b o v e  
ev idence  suggested  the  s t r u c t u r e s  (1-3)  for  the  t o x i n  A. 

The  t e r p h e n y l  m e t a b o l i t e  b y  t h e  fungus  A. candidus 
r epo r t ed  r ecen t ly  b y  MARC~LLI a n d  VI~I~G ~ is a s sumed  
to be  iden t ica l  w i t h  t he  t o x i n  A. T h e y  proposed  t he  
s t r u c t u r e  1 for t he  c o m p o u n d  b u t  t he  ev idence  shown in 
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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. 


