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Fig. 1. The  effect  of c y s t e a m i n e  on the  b lood  pressure  of the  r a t .  At  the  a r r o w  in A, 100 m g / k g  c y s t e a m i n e  i n t r a v e n o u s l y .  At  a, 200 n g  
ad rena l ine  i.v. A t  b,  31}0 n g  n o r a d r e n a l i n e  i.v. B was  t a k e n  5(} rain a f t e r  A, a n d  C was  t aken  611 rail) a f t e r  B. T ime  1 rain in te rva l s .  

aline was  in jec ted  in a dose of 0.1 mg/kg  s u b c u t a n e -  
ously. 

I t  was found  in all e x p e r i m e n t s  t h a t  cys t eamine  in a 
dose of 100-120 mg/kg  blocked comple te ly  the  hype r -  
tens ive  effect  bo th  of adrena l ine  and  noradrena l inc  
(Figure 1). The  reversa l  of the  adrena l ine  hype r t ens ion  
was observed  in one e x p e r i m e n t  only. The  adrenerg ic  
blocking ac t ion  of cys t eamine  was found to be slow in 
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Fig. 2. The  effect  of cys t ea in ine  (150 m g / k g  in t r avenous ly )  on the  
hyperglycemic effect of adrenaline (0. I mg/kg subcutaneously} in the 
rabbit. Full line (A) controls. Broken line (B) glycemia in animal 

treated by cysteamine. 

appearance .  On the  o the r  hand ,  th is  ef fect  was longlas t ing 
and  it las ted unt i l  the  end of t he  exper imen t .  I t  was  also 
found t h a t  c y s t e a m i n e  blocked the  hyperg lycemic  effect  
of adrena l ine  in r abb i t  (Figure 2). Cys teamine  by  i tself  
was f lmnd to  cause a tonglas t ing blood pressure  rise in t he  
rat .  A t a c h y p h y l a x i s  was observed  towards  the  hyper -  
tensive effect  of cys t eamine .  In an imals  in which the  
bra in  was des t royed ,  cys t eamine  caused  no increase of the  
blood pressure.  Cys t eamine  is also found to decrease  the  
a m o u n t  of ca techo lamines  in t he  adrena l s  of the  rat .  

I t  was therefore  conc luded  t h a t  cys t eamine  by  itself 
p roduces  a cen t ra l  adrenerg ic  ac t iva t ion  accompan ied  by  
a release of ca techo lamines  f rom the  adrenals .  La t e r  th is  
effect  is succeeded by  a per iphera l  b lockade  of the  
adrenergic  receptors .  

Rdsumd. 11 a 6t6 d~montr6  que la cys t&tmine  p r o w N u e  
une ac t iva t ion  cent ra le  adr6nergique  accompagn6e  par  
une l ib6rat ion des ca t6cholamines  de la surr/enale. Plus 
t a rd  cet  effet  est  suivi pa r  un blocage p6rif6rique des re- 
cep teurs  adr6nergiques .  

R ,  I ) E B I J A I ) J I ,  W. V A R A G I 6 ,  
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Institute o/ Aviation Medicine, Zemun, and Department o/ 
Pharmacology, ]l~ledical Faculty, Belgrade (Yugoslavia), 
September 29, 1961. 

Effect  of  F e r r i t i n  o n  L i v e r  C a t a l a s e  A c t i v i t y  

In  a prev ious  pape r  ~ it was shown t h a t  a wt r ie ty  of 
agents  exh ib i t ed  a depress ing  act ion on the  ac t iv i ty  of 
cata lase  in mouse  liver. These  agents  were essent ial ly  
pro te in  in na ture .  These depress ions  in ac t iv i ty  are 
similar to  the  welt es tab l i shed  p h e n o m e n o n  of the  depres-  
sion of l iver  ca ta lase  ac t iv i ty  caused by  the  presence of a 
t u m o r  in t he  b o d y  of the  host .  

The effects  of i ron and  copper  deficiencies on ca ta lase  
ac t iv i ty  have  been  s tud ied  by  SCHULTZE and  KUIKEN ~ 
and  by  ADAMS 3. I t  has  been  shown t h a t  the  depress ion 
of ca ta lase  ac t iv i ty  in t he  l iver of the  t umor -bea r i ng  hos t  
can be offset  by  the  admin i s t r a t i on  of iron in var ious  
forms. Such forms  include the  feeding of liver powder ,  
blood meal,  or ferric chloride,  and  by in jec t ion  of ferric 
chloride 4. 

F u j n  and  MIzuNo 5 fed ra t s  a d ie t  con ta in ing  p-di-  
m e t h y l a m i n o a z o b e n z e n e  to  induce  carc inogenesis  in the  li- 

vet .  Concur ren t ly ,  t hey  admin i s t e red  ferr i t in  wi th  the  ap-  
p a r en t  expec t a t i on  t h a t  ferr i t in  would p ro tec t  aga ins t  t he  
charac te r i s t i c  depress ion  of liver ca ta lase  ac t iv i ty  in such 
t u mo r -b ea r i n g  hosts .  Their  resul ts  failed to show the  
expec ted  p ro t ec t ion  and  the i r  pape r  fails to  ind ica te  t h a t  
cont ro l  an imals  were g iven ferri t in.  In  th is  pape r  we are 
p resen t ing  the  effects  of ferr i t in on l iver ca ta lase  in 
normal  mice. 

Adul t  C3H/St  mice were given I ml (1 mg) of ferr i t in 6 
in t raper i tonea l ly .  Cata lase  ac t iv i ty  was d e t e r m i n e d  by  a 
me t h o d  descr ibed earl ier  ~ on the  1 st, 2rid, 3 r d ,  4 th ,  and  
7 th  d a y  following the  ad mi n i s t r a t i o n  of the  ferr i t in  and  
co mp ared  wi th  the  ac t iv i ty  of con t ro l  mice. 

I E. g. RILEY, JR., Cancer Res. 19, "285 (1959). 
2 M. O. SCItULTZE and K. A. KUIKEN, J .  biol. Chem. 137, 727 (1941). 
a l). H. ADAMS, Biochem. J. 51,328 (1952). 
4 F. FUKUOKA and W. NAKAHARA, (;anll 42, 55 (1951). 
:' "l'. FlrJn and T. Mtzl~N(), J. I:ae. Sci., Univ. Tokyo 7,-I1 (1!~51). 
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I n  t h e  T a b l e  i t  is seen t h a t  t h e  g r e a t e s t  a m o u n t  of 
depress ion  in ca t a l a se  a c t i v i t y  occur red  b e t w e e n  t h e  
second  a n d  f o u r t h  days .  Th i s  is c h a r a c t e r i s t i c  of t h e  
m a x i m u m  depress ion  o b s e r v e d  on  t h e  2 n d  d a y  fol lowing 
t he  a d m i n i s t r a t i o n  of a v a r i e t y  of s u b s t a n c e s  r e p o r t e d  
ea r l i e rL  N o r m a l  ca t a l a se  a c t i v i t y  is r e s to red  b y  t he  
7 t h  d a y  fol lowing t he  in j ec t ion  of ferr i t in .  

Effects of ferritin injections on liver catalase activity 

Number of Mean catalase activity Days after % 
animals Experimental Control injection Depression 

8 0.917 1 5.6 
5 0.969 
7 0.866 2 16.3 
5 1.03 
7 0.986 3 15.'2 
5 1.17 
8 0.963 4 15.0 
5 1.13 
8 0.993 7 1.3 
5 1.01 

Since i ron  sa l t s  p r o t e c t  aga in s t  ca ta l a se  depress ions  in 
t u m o r - b e a r i n g  h o s t s  i t  is poss ible  t h a t  fe r r i t in  fails to  
p r o t e c t  a g a i n s t  dep res s ion  of l iver  ca t a l a se  a c t i v i t y  
s i m p l y  on  t h e  bas is  of t h e  m o l e c u l a r  w e i g h t  r a t i o  of 
p r o t e i n  to  i ron in t h e  f e r r i t in  molecule .  Conce ivab ly ,  
i n j ec t ed  p r o t e i n  molecules  c o m b i n e  w i t h  t h e  l iver  c a t a l a se  
molecules  a n d  w h e n  th i s  occurs  t h e  c o m b i n a t i o n  p r o b a b l y  
m a s k s  t he  ac t ive  h e m a t i n  g roups  of t h e  ca t a l a se  molecule  
a n d  t h e r e b y  r ende r s  i t  i n c a p a b l e  of c a r ry ing  o u t  i t s  role 
in  n o r m a l  e n z y m a t i c  func t ions  in  t h e  l iver  x°. 

Zusammen/assung.  Die K a t a l a s e a k t i v i t A t  de r  L e b e r  
w u r d e  n a c h  E i n s p r i t z e n  y o n  F e r r i t i n  in  n o r m a t e  C a l l / S t  
M~tuse b e o b a c h t e t .  I m  Ver l au f  yon  s ieben  T a g e n  w u r d e n  
die n i ed r ig s t en  K a t a l a s e a k t i v i t A t e n  a m  zwei t en  u n d  
v i e r t e n  Tag  n a c h  E i n s p r i t z e n  des  Fe r r i t i n s  fes tgeste l l t .  

E. E, RILEY, JR. 

Department o/ Biology, Dillard University, N e w  Orleans 
(Louisiana, USA) ,  October 2, 7961. 

These  d a t a  s u p p o r t  t h e  h y p o t h e s i s  t h a t  depress ions  in 
l iver  ca t a l a se  are  r e l a t e d  to  t h e  m e t a b o l i s m  of p r o t e i n  
a n d / o r  i ron  x. F u r t h e r ,  t h e  r e su l t s  of in vitro e x p e r i m e n t s  
of  SEABRA a n d  DEUTSCH 7 ABRIGNANI a n d  MUTOLO 8, a n d  
the  in vivo e x p e r i m e n t s  of CERIOTTI e t  al." s u p p o r t  t h i s  
conclusion.  
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Zur F r a g e  d e s  U m b a u s  p a r e n t e r a l  z u g e f i i h r t e r  

S e r u m e i w e i s s k n r p e r  

U n t e r  V e r w e n d u n g  m a r k i e r t e r  A m i n o s a u r e n  is t  de r  U m -  
bau  in vivo v o n  A l b u m i n  in G lobu l in  u n d  u m g e k e h r t  n a c h -  
gewiesen w o r d e n L  Diese U m s e t z u n g e n  s ind n a c h  den  bis- 
he r igen  E r g e b n i s s e n  ze l l gebunden  u n d  f i ih ren  m i t  grosser  
W a h r s c h e i n l i c h k e i t  f iber den  vo l l s tAndigen  A b b a u  des 
b e t r e f f e n d e n  S e r u m p r o t e i n s  zu den  AminosAuren  u n d  
A u f b a u  des n e u e n  P r o t e i n s  aus  d e m  AminosAure-Pool  2. 
B e o b a c h t u n g e n  bei  de r  B i o s y n t h e s e  des O v a l b u m i n s  je- 
doch  d e u t e n  d a r a u f  h in ,  dass  es v o r  de r  O v a l b u m i n s y n -  
t he se  zu e inem Poo l  y o n  spez i f i schen  P o l y p e p t i d e n  
k o m m t ,  aus  we lchen  de r  E iwe i s skn rpe r  n a c h  B e d a r f  auf-  
g e b a u t  wi rd  3. Die Mngl i chke i t  des  A u f t r e t e n s  so lcher  
spez i f i scher  P o l y p e p t i d e  i m  Ver l au fe  des Urn-  u n d  Auf-  
b a u s  de r  Se rume iwe i s skn rpe r  gab  Anlass  zu den  b ie r  mi t -  
ge te i l t en  U n t e r s u c h u n g e n .  

Hefe  (Torula utilis), die u n t e r  e n t s p r e c h e n d e n  Zfich- 
t u n g s b e d i n g u n g e n  m i t  e iner  h o h e n  spez i f i schen  A k t i v i t ~ t  
yon  35S auf  b io log ischem W~ege m a r k i e r t  w o r d e n  war*,  
wurde  mi t t e l s  S c h l u n d s o n d e  a n  K a n i n c h e n  ve r f f i t t e r t  u n d  
n a c h  m e h r e r e n  S t u n d e n  das  S e r u m  gewonnen .  Die elek- 
t r o p h o r e t i s c h e  F r a k t i o n i e r u n g  desse lben  erfolgte  in  e iner  
CellulosesAule n a c h  Bockemf i t l e r -Reb l ing .  Die  t Jbe r -  
p r t i f ung  de r  R e i n h e i t  de r  e inze lnen  d u t c h  K A I t e t r o c k n u n g  
lyoph i l i s i e r t en  F r a k t i o n e n  m i t t e l s  P a p i e r s t r e i f e n - E l e k -  
t r ophore se  e r g a b  eine e i nw andf r e i e  T r e n n u n g  de r  S e r u m -  
p ro te ine .  Alle a n a l y t i s c h e n  D a t e n  de r  ansch l i e s send  an-  
gegebenen  Ver suche  w u r d e n  m i t t e l s  P a p i e r s t r e i f e n - E l e k -  
t r o p h o r e s e  u n d  Messung de r  asS-Akt iv i tAt  im D y n a c o n  
6000 ( d y n a m i c  condense r  e l ec t rome te r ,  N uc l ea r  Chicago) 
du rchge f t ih r t .  

Ve r suche  in  f r i schem K a n i n c h e n p l a s m a  in vitro n a c h  
Z u s a t z  e inze lner  ge re in ig t e r  F r a k t i o n e n  de r  S e r u m p r o -  
t e ine  e ine U m s e t z u n g  oder  e inen  A b b a u  de r se lben  n a c h -  
zuweisen,  sch lugen  t r o t z  Z u s a t z  v o n  E n e r g i e s p e n d e r n  
u n d  13bertr / igern (Glukose,  ATP ,  Mg ++, D P N ,  37 ° C) er- 
war tungsgemAss  fehl. E b e n s o  n e g a t i v  ver l ie fen  ana loge  
AnsAtze m i t  P l a s m a  u n d  e inem d u r c h  pep t i s che  u n d  t r y p -  
t i sche  V e r d a u u n g  de r  m a r k i e r t e n  S e r u m p r o t e i n e  gewon-  
n e n e n  AminosAuregemisch ,  Es  s ind unseres  Wissens  b i she r  
a u c h  ke ine  d e r a r t i g e n  U m s e t z u n g e n  (extracel lul / i r)  i m  
P l a s m a  nachgewiesen  worden .  Die  e n t s p r e c h e n d e n  h ie rzu  
n n t i g e n  F e r m e n t g r u p p e n  s ind ze l lgebunden .  I n  an -  
sch l i essenden  V e r s u c h e n  w u r d e n  aus  K a n i n c h e n l e b e r n  
n a c h  H o m o g e n i s i e r e n  d u r c h  f r ak t i on i e r t e s  Zen t r i f ug i e r en  
e inze lne  Ze l t f r ak t ionen  da rges t e l l t  u n d  in  e n t s p r e c h e n d e n  
Ans~itzen ~ m i t  den  e inze lnen  m a r k i e r t e n  S e r u m p r o t e i n e n  
ge tes te t .  Sowohl  M i t o c h o n d r i e n  al le in  als a u c h  Mi tochon-  
d r i en  + Mik rosomen  + Zellflf issigkeit  (in a l len FAllen 
m i t  den  e n t s p r e c h e n d e n  u n t e r  6 a n g e g e b e n e n  ZusAtzen) 
e r g a b e n  ke ine  Ve rAnde rungen  de r  zugese t z t en  m a r k i e r t e n  
Se rumpro t e ine .  E i n  sowohl  aus  S e r u m a l b u m i n  als aus  ~- 
G lobu l in  d u r c h  f e r m e n t a t i v e  Zer legung  darges te l l t e s  u n d  
gere in ig tes  AminosAuregemisch  e rgab  j e d o c h  im en t sp re -  
c h e n d e n  A n s a t z  m i t  M i t o c h o n d r i e n  als a u c h  m i t  de r  an -  
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