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10-20% can be readi ly  released, and only after  a s t rong 
s t imulus  (severe haemorrhage)  18. The u l t imate  capac i ty  
of the  neurohypophysis  is apparen t ly  even higher, as 
documented  in the  works referred to above, and because 
of the  neurohypophys ia l  accumula t ion  of the  endogenous 
AVP, the  percentage  of the  releasable hormone  migh t  be 
raised and account  for an observed peak. If this is true, 
the  quest ion arises as to how a large a m o u n t  of vaso- 
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Fig. 2. Changes of plasma concentration of arginine vasopressin 
(c~, nmol/1) after cessation of i.v. infusion (zero time). Female dogs: 
15.7 kg, AVP-infusion 0.36nmol/h]kg (0); 9.7 kg, AVPdnfusion 
0.46 nmol/h/kg (tD); 14.0 kg, AVP-infusion 1.65 nmol/h/kg (�9 
15.0 kg, AVPdnfusion 0.74 nmol/h/kg (~). 

pressin could be released f rom the  neurohypophysis  
during a ve ry  short  t ime  period. Two explanat ions  m a y  
be considered. First ,  the  release could be s t imula ted  by  
a sudden drop of the  s teady  and high p lasma level  of the  
hormone.  Second, the  blood flow in p i tu i t a ry  vessels 
migh t  decrease during the  increase of A V P  plasma con- 
centrat ion,  and rapid ly  increase when this concentra t ion  
in the  peripheral  blood falls; in such a case, outf lowing 
blood would have  a high A V P  concentrat ion.  A t  present,  
direct  evidence for any par t icu lar  mechan ism of this 
abnormal  A V P  el iminat ion is lacking. 

Zusammen/assung. Die Plasma-IKonzentrat ion sinkt  
beim hydr ie r ten  Hunde  nach Beendigung einer VP-  
Infus ion in 10 rain auf 10-20% der  Gleiehgewichtskon-  
zent ra t ion  ab, u m  dann in ungefXhr 20 mill  auf 40-100% 
anzusteigen.  Nach  2 S tunden  war  die Konzen t ra t ion  
wieder  verminder t .  Dieser abnorme Zei tver lauf  wird mi t  
der  Depo t funk t ion  der Neurohypophyse  fiir Vasopressin 
in Zusammenhang  gebracht .  
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C a d m i u m  as a Trace  E le me nt  and C a d m i u m  Binding  C o m p o n e n t s  in H u m a n  Cells 

The rapid expansion of industr ia l  technology has intro-  
duced into our env i ronmen t  increasing quant i t ies  of 
c admium 1. I t  is well known tha t  this  e lement  is h ighly  
toxic.  Apar t  f rom this, c a d m i u m  has tera togenic  and 
tumor igenic  propert ies  and i t  m a y  also p lay  a role in the  
pathogenesis  of hyper tens ive  cardiovascular  disease ~-6. 
Absorpt ion  of Cd ++ by  gas t ro intes t inal  t r ac t  is poor, 
nevertheless,  an average person absorbs approx ima te ly  
2 txg Cd/dayT. Fo r  unknown reasons the  absorbed Cd is 
poor ly  excre ted  and accumula tes  in the  tissueS, S, 9. The 
presence of c admium binding prote in  has been demon-  
s t ra ted  in equine and h u m a n  kidneys 10,11. Similar  cad- 
m i u m  binding  prote in  (Cd-BP) appears  also in the  organs 
of rats  12,13. Exposure  of rats  to CdC12 by ingestion or 
s.c. in ject ion induces the  synthesis  of Cd-BP la, Other  
ions such as Zn++, Hg++, Co++ Cu++, Ni++ did not  
produce this effect. In  v ivo  incorpora t ion  of 1~C from 
uni formly  labeled cystine-14C into Cd-BP was shown to 
be increased af ter  exposure of the  animals  to  Cd++. The  
labeled Cd-BP undergoes a cont inuous ca tabol ism and 
resynthesis  which is accompanied  by  only minor  losses 
of intracel lular  4~ Since in v ivo  the  Cd-BP is con- 
fined to intracel lular  c o m p a r t m e n t  it  was of interes t  to 

s tudy  the  in teract ion of Cd ++ and Zn++ wi th  isolated 
ceils. 

Materials and methods. H e L a  cells, monkey  kidney 
epithel ial  cells and human  embryonic  f ibroblasts  der ived 
f rom skin and muscle as well as f rom lungs were cul tured 
in mi lk  di lut ion bot t les  according to EMBIL et a1.14.. 
Equ imola r  mix ture  of 1~ and *sZnC12 or carrier free 
l~ wi th  radiochemical  pur i ty  be t te r  t han  990/o were 
added to cul ture media  and al iquots  f rom the  media  
were drawn periodical ly  for assay of the  isotopes. Af ter  
incubat ion  the  cells were washed wi th  Eagles  diploid 
med ium and t rypsinized 14. Surv iv ing  cells were lysed 
and the  lysate  centr i fuged a t  2000 • g for 1 h. The  super- 
n a t a n t  was separated at  + 1 0 ~  on Sephadex G-75 
co lumn (1.5 • 83 cm) using Tris-IIC1 buffer  0 .001M; 
p H  8.6. Frac t ions  collected f rom the  column were assayed 
for rad ioac t iv i ty  of the  isotopes in Nuclear  Cl~icago dual  
channel  g a m m a  scint i l lat ion spectrometer .  

Results and discussion. H u m a n  fetal  skin and  muscle 
f ibroblasts  cul tured as monolayer  for 8 days in 15 ml  
of Eagles  diploid med ium containing 109Cd and *sZn 
( 1 . 3 n M / m l  of each) showed a cont inuous  uptake  of 
1~ withot l t  detectable  change in 65Zn concent ra t ion  
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Removal of 1~ from human fibroblasts (skin and muscle) after 
trypsinization 

Cell culture No. 1 No. 2 No. 3 
(cpm ~99Cd) (cpm ~~ (epm 1~ 

Trypsin resistant cells 67.8 • 10 s 97.4 • 103 46.3 • 10 ~ 
Trypsin solution 11.9 • 10 a 9.7 x 10 ~ 8.0 • 10 ~ 
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Fig. I. Changes in l~ and ~SZn in culture media (1, 2 individual 
human fibroblast cell cultures). 

( F i g u r e  1). A f t e r  i n c u b a t i o n  t h e  cei ls  a d h e r i n g  to  t h e  
g l a s s  s u r f a c e  w e r e  w a s h e d  w i t h  10 m l  of  f r e s h  E a g l e s  
d i p l o i d  m e d i u m  a n d  t r y p s i n i z e d .  A s  s h o w n  in  t h e  T a b l e  
t h e  t r y p s i n  r e s i s t a n t  cel ls  c o n t a i n e d  m o s t  of  t h e  1~ 
a n d  n o  d e t e c t a b l e  65Zn. P o o l e d  t r y p s i n  r e s i s t a n t  cei ls  
c o n t a i n i n g  2.13 x 10 s c p m  l~176 we re  lYsed w i t h  H~O a n d  
t h e  l y s a t e  w a s  c e n t r i f u g e d .  T h e  s e d i m e n t e d  cell  d e b r i s  
c o n t a i n e d  2 1 . 7 %  ~~ a n d  t h e  s u p e r n a t a n t  a c c o u n t e d  
for  7 8 . 3 %  of  1~ T h e  s u p e r n a t a n t  (5 ml)  c o n t a i n i n g  
1 . 6 0 •  105 c p m  1~ w a s  a p p l i e d  o n  S e p h a d e x  G-75  
c o l u m n  w i t h  c o n t i n u o u s  f low of  7.7 m l / h .  E f f l u e n t  f r o m  
t h e  c o l u m n  w a s  m o n i t o r e d  b y  U V  ( ,~= 2537 A) a n d  
1.3 m l  f r a c t i o n s  w e r e  c o l l e c t e d  b y  a n  a u t o m a t i c  f r a c t i o n  
co l lec tor .  T h e  c h a n g e s  in  U V - t r a n s m i s s i o n  a n d  in  ~~ 
c o n t e n t  in  t h e  c o l l e c t e d  f r a c t i o n s  a r e  s h o w n  in  F i g u r e  2. 
T h e  r a d i o a c t i v i t y  of  ~~ w a s  a s s o c i a t e d  w i t h  2 f r a c t i o n s ;  
one  a t  t h e  e x c l u s i o n  l i m i t  o f  S e p h a d e x  G-75  a n d  t h e  o t h e r  
m a j o r  f r a c t i o n  h a v i n g  e l u t i o n  f a c t o r  V e / V o =  1.85. I n  
i t s  p r o p e r t i e s  o n  S e p h a d e x  t h e  l a t t e r  c o m p o n e n t  Was  
s i m i l a r  t o  C d - B P  f o u n d  in  r a t  l i ve r  cel ls .  F i g u r e  3 s h o w s  
t h e  s e p a r a t i o n  of  r a t  l i ve r  ' s o l u b l e  f r a c t i o n '  (105,000 • g 
s u p e r n a t a n t )  f r o m  a n  a n i m a l  e x p o s e d  to  CdCI~. I n  v i t r o  
u p t a k e  o f  l~ w a s  a l so  d e m o n s t r a b l e  w i t h  h u m a n  
e m b r y o n i c  f i b r o b l a s t s  d e r i v e d  f r o m  l u n g s  as  wel l  as  w i t h  
H e L a  cel ls  a n d  m o n k e y  k i d n e y  e p i t h e l i a l  cells.  A p p a r e n t l y  
t h e  m a m m a l i a n  cel ls  a r e  e n d o w e d  w i t h  a spec i f i c  m e c h a -  
n i s m  for  s e q u e s t r a t i o n  of t h i s  b i o l o g i c a l l y  a l i en  e l e m e n t .  
F u r t h e r  c h a r a c t e r i z a t i o n  o f  C d - B P  in  t h e s e  cel ls  is in  
p r o g r e s s .  
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Fig. 2. Supernatant  of human fibroblast lysate. Fraetionation of 
1~ binding components on Sephadex-G75 (1.5 • 83 cm flow rate 
7.7 ml/h). 

Zusammen/assung. F 6 t a l e  m e n s c h l i c h e  F i b r o b l a s t e n  
w u r d e n  in  e i n e m  1~ u n d  65Zn e n t h a l t e n d e n  K u l t u r -  
m e d i u m  g e z i i c h t e t ,  1~ w u r d e  in  a l l en  Ze l l en  k o n t i -  
n u i e r l i c h  a b s o r b i e r t .  M i t  G e l - F i l t r a t i o n  w u r d e  d e r  Ze l l s a f t  
in  2 K o m p o n e n t e n  a u f g e t r e n n t ,  d ie  b e i d e  1~ e n t h i e l t e n .  
A h n l i c h e ,  1~ b i n d e n d e  K o m p o n e n t e n  w u r d e n  a u c h  in  
R a t t e n l e b e r - H o m o g e n a t e n  g e f u n d e n .  
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Fig. 3, Separation of Cd-BP from rat liver soluble fraction on 
Sephadex-G75 column (2.5 • 90 cm). The animal was treated with 
0.01 m M  CdC12/kg by daily injections for 9 days. A marked rise 
in Cd-BP is evident (Ve/Vo = 1.8). The UV-absorption in, Cd-BP 
parallels the protein concentration. 
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