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Methode  und  die P r o t e i n b e s t i m m u n g  nach  Angaben  von  
LOWRY et  al. ~3. 

Das  Ergebn i s  der  U n t e r s u c h u n g e n  ist in der  F igur  dar-  
gestell t .  Es  t r e t en  r h y t h m i s c h e  Akt iv i t / i t s / inderungen auf. 
Der  ers te  Aktivit/~tsgipfel wird  ca. 10 min  nach  der  Be- 
f ruch tung ,  ein wei te re r  w~hrend  der  Anaphase  der  e r s ten  
Furchungs t e i lung  erreicht .  I n  zwei Ver suchen  zeichnete  
sich ausse rdem eine geste iger te  Akt iv i t~ t  im Metaphase-  
s t ad ium ab. Es  bes t ehen  j edoch  bei ve r sch iedenen  Eige-  
legen deut l iche  Unte r sch iede  im Akt iv i t / i t sver lauf  der  
TdR-Phosphory l i e rung ,  die wir auf einen unterschiedl i -  
chen  Reife-  bzw. ~ b e r r e i f e z u s t a n d  der  E ie r  im Ovar  
zurfickfi ihren mGchten.  

Die r h y t h m i s c h e n  A k t i v i t g t s s c h w a n k u n g e n  zeigen, 
dass  die d-Nucleot idreserve  der  Eier  eine gewisse Periodi-  
zi t~t  der  Phosphory l i e rung  yon  T d R  in AbhS~ngigkeit 
v o m  Zellzyklus n i ch t  zu un te rdr i i cken  vermag.  Ein  /ihn- 
liches Ergebn is  wurde  auch  an KrGteneiern (Bu]o bu]o) 
gewonnen.  

Aus r ad ioau tograph i schen  U n t e r s u c h u n g e n  an Echin- 
arachinus parma 14 und  aus b iochemischen  Ana lysen  an 
Strongylocentrotus purpuratus 1~ geht  hervor ,  dass  die 
ers te  D N S - S y n t h e s e p h a s e  ca. 30 rain nach  der  Befruch-  
t ung  noch vor  dem Verschmelzen  der  Pronucle i  beginnt ,  

die zweite und  die folgenden Sy n t h e s ep h as en  w/ihrend 
der  Telo- und  frf ihen In t e rphase  der  Furchungs te i lungen  
einsetzen.  Die Gipfel  des b e o b a c h t e t e n  Aktivi tAtsver-  
laufes der  T d R - P h o s p h o r y l i e r u n g  liegen - wie auch bei  
den bisher  b e k a n n t e n  FAllen - jeweils vor  Beginn der  
zugeh6rigen S y n t h e s e p h a s e n  yon  DNS.  

Summary.  Al though  the  eggs of sea urchins  con ta in  a 
large q u a n t i t y  of d-nucleot ides ,  the  ac t iv i ty  of T d R -  
kinase shows r h y t h m i c a l  var ia t ions  dur ing  mitosis.  The  
ac t iv i ty  increased  before t he  beg inn ing  of DNA-synthes i s .  
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T h e  D i s t r i b u t i o n  of B i l i r u b i n  
in  R a t  L i v e r  F r a c t i o n s  

The d e v e l o p m e n t  of a m e t h o d  to measure  bi l i rubin  in 
l iver 1 has  enabled  a s t u d y  of the  d i s t r ibu t ion  of b i l i rubin  
in l iver a f te r  i n t r avenous  infusion of the  p i g m e n t  to be 
made.  The m e t h o d  has also enabled  a s t u d y  of the  a m o u n t  
of b i l i rubin  in the  t issues of j aundiced  GUNN 2 ra ts  to be 
made.  These  concen t ra t ions  have  previous ly  been  de ter -  
mined  using [14C]-biFzubin~. 

Bi l i rubin  was dissolved in aqueous  sod ium b ica rbona te -  
sod ium chloride 4 solut ion and  infused in t r avenous ly  for 
30 mill in to  anaes the t i zed  rats.  Sufficient  b i l i rubin  was 
infused to  p roduce  the  s e rum level of b i l i rubin  found  in 
t he  GUNN ra t s  inves t iga ted  (8-12 mg/100). Af te r  30 min  
the  an imals  were killed, the  livers per fused  wi th  w a r m  
saline and  t h e n  f rac t iona ted  into nuclear,  mi tochondr ia l ,  
microsomal  and cell sap f ract ions  s. Livers  f rom male and 
female jaundiced  GUNN ra ts  were f rac t iona ted  in a s imilar  
manner .  Bi l i rubin was de t e rmined  in the  f rac t ions  f rom 
each se t  of expe r imen t s  af ter  resuspending  the  par t i cu la te  
mate r ia l  in phospha te -c i t r i c  acid buffer  (pH 2.2)6. GUNN 
r a t  t i ssues  were homogen ized  in phospha te -c i t r i c  acid 
buffer  (pH 2.2) and  bi l i rubin  de te rmined .  Se rum bil i rubin 
levels were de t e rmined  by  the  me thod  of MALLOY and  
EVELYN 7. 

The a m o u n t  of bi l i rubin in the  t issues of male  and fe- 
male j aund iced  GUNN ra ts  was de t e rmined  as shown in 
the  Table.  The l ivers of 14 male and female jaundiced  
GUNN ra t s  were f rac t iona ted  and  the  bi l i rubin  de t e rmined  
in the  subcel lular  f rac t ions  (Figure 1). A lmos t  ident ical  
means  were ob ta ined  for the  male  and female GUNN rats .  
Figure  2 shows the  a m o u n t  of bi l i rubin in t he  subcellular  
f ract ions  of W is t a r  ra t  l iver infused wi th  bi l i rubin  for 
30 min.  

The a m o u n t s  of b i l i rubin  found  in GuNN r a t  t issues is 
s imilar  to  t h a t  found  using [14C]-bilirubin 3. Bra in  t issue 

conta ins  only  smal l  amo u n t s  of b i l i rubin  when  de t e rmined  
by  bo th  me thods .  J aund iced  GUNN ra ts  are def ic ient  in 
UDP- t r ansg lucu rony la se  (uridine d iphospha t e  glucuron- 
ate  g lucuronyl  t ransferase ,  acceptor  unspecif ic  EC 2.4.1.17) 
using bi l i rubin as a subs t ra te .  The d i s t r ibu t ion  of bi l i rubin 
in the  subcel lular  f ract ions of the  l iver shows t h a t  there  is 
l i t t le bi l i rubin in the  microsomal  fract ion,  where the  en- 
zyme is s i t ua t ed ;  m o s t  of t he  bi l i rubin  is in the  cell sap. 
In  the  infusion expe r imen t s  using W i s t a r  rats,  more is 
found  in t he  mic rosomal  f rac t ion  and  less in t he  cell sap.  

Bilirubin concentrations in organs of jaundiced GUNS rats 

Tissue 

Bilirubin #g/g 

Male Female 

Range Mean Range Mean 

Liver 52-76 62 + 7 (7) 59-68 
Spleen 23-54 36 4- 13 (7) 28-62 
Kidney 28-45 39 :~: 7 (7) 37-58 
Ileum 13-19 17 4- 3 (7) 11 27 
Lung 34-62 41 4- 10 (7) 14-63 
Brain 6-18 11.5 4- 4 (7) 3 18 

62 -t- 2 (6) 
47 4- 17 (4) 
49 ~- 7 (6) 
15 • 7 (5) 
46 4- 13 (6) 
12 i 5 (6) 

Mean values are 4- I.S.D. Number of animals in parentheses. 
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HERWEGH, VAN ROY and  DE GROOTE s added  sod ium 
bi l i rubinate  to ra t  l iver  homogena te  a t  4~ and  found 
t h a t  mos t  of the  bi l i rubin was p resen t  in the  microsomes 
and cell sap fract ion.  I f  h u m a n  serum or a lbumin  was 
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Fig. 1. Bilirubin content of the liver of jaundiced male and female 
GUNN rats. Results are means of 14 animals :k I.S.D. 

used as the  suspending  vehicle for bi l i rubin t h e n  m o s t  of 
the  bi l i rubin was found in the  cell sap fract ion,  the  distr i-  
bu t ion  being similar  to t h a t  observed  here in the  GUNN 
rat .  The d i s t r ibu t ion  of b i l i rubin  in l iver in v i t ro  d ep en ded  
on the  suspending  med i u m in which  bi l i rubin is added.  
HERWEGH et  al. s i n t e rp re t ed  the i r  resul ts  as showing t h a t  
a lbumin  and  se rum compe ted  for b i l i rubin  wi th  the  sub- 
cellular f rac t ions  and so p r e v e n t e d  the  up take  of b i l i rubin  
by  the  fract ions.  In  the  in vivo expe r imen t s  b i l i rubin  is 
p re sen ted  to the  l iver a t t a c h e d  to ra t  se rum prote ins ,  and  
we would  expec t  t h a t  the  bi l i rubin  could be found  main ly  
in the  cell sap because of th is  b ind ing  to se rum prote ins .  

Zusammen/assung. Die Bi l i rub inmengen  in den Gewe- 
ben ik ter ischer  GuNN-Rat ten  werden  z u s a m m e n  mi t  den 
in den subzellnl/ iren Anter i l en  vor l iegenden Bil i rubin-  
mengen  ik ter ischer  GuNN-Rat ten lebern  b e s t i m m t .  Die 
B i l i rub inbes t immung  erfolgte nach  i.v. In fus ion  yon  Bili- 
rub in  in die Ra t t en l ebe r :  es f inder  sich vorwiegend  im 
Leberze l lensaf t  der  ik ter ischen GuNN-Ratte ,  ve r te i l t  sich 
jedoch nach  Bi l i rubininfusion gleichm/issig fiber alle 
Leberantei le .  Die tells bekann ten ,  tells bes tg t ig t en  Un te r -  
schiede k6nnen  durch  P la sma-E iwe i s s -B indung  des Bili- 
rubins  erklgr t  werden.  
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Fig. 2. Bilirubin content of fractions from rat liver after bilirubin 
infusion. Results are means of 5 experiments • I.S.D. 177, Direct 

reacting bilirubin. 
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Amperometric Study on 
Lanthanum Polytungstates 

The fo rmat ion  and  composi t ion  of l a n t h a n u m  poly- 
t ungs t a t e s  ob t a ined  by  the  in t e l ac t ion  of l a n t h a n u m  
n i t ra te  and di f ferent  alkali t ungs t a t e s  have  been invest i -  
ga ted  by  means  of amperomet r i c  t i t r a t ions  be tween  the  
r eac tan t s  a t  d i f ferent  p H  values in aqueous-e thanol ic  
media.  The sharp  breaks  ob ta ined  provide  cogent  evidence 
for the  fo rmat ion  of La~O a �9 3~VO a and La~Og �9 7WOn in 
the  p H  ranges 5.5-6.5 and  4.2-5.5 respect ively.  Ampero-  
met r ic  t i t ra t ions  provide  a simple and rapid  m e t h o d  of 
de t e rmina t i on  of La g+ ions. 

An ou t s t and ing  charac ter i s t ic  of t u n g s t a t e s  is the i r  
s t rong t e n d e n c y  to form condensed  complex  ions in 
solut ion 1, and f rom these  po ly tungs t a t e s  crystal l ize de- 
pend ing  upon the  pH,  which  plays  an i m p o r t a n t  role in 
the  aggregat ion  process.  The fo rma t ion  of po ly tungs t a t e s  
is usual ly a t t r i b u t e d  to combina t ion  wi th  cor responding  
acids, as if t h e y  were separa te  chemical  individuals .  This  
led the  earlier workers  to believe t h a t  s imilar  sal ts  of 

h e a v y  meta l s  m a y  be p rec ip i t a t ed  as a resul t  of me ta -  
thesis  2. BRITTON and GERMAN 3, however ,  con t ended  t h a t  
h e a v y  meta l  t ungs t a t e s  are no t  p rec ip i t a t ed  by  in ter-  
ac t ion of me ta l  salts  and  alkali tungs ta tes .  

In  the  l i tera ture ,  there  are few references  to  the  s t u d y  
of Lag+-tungsta tes  and mos t  workers  had  based the i r  con- 
clusions on analyt ica l  results .  HITCHCOCK 4 ob ta ined  La g+- 
t u n g s t a t e  by  add ing  LaClg to  Na2WO 4. ROGERS and  
SMITH 5 p repa red  a m m o n i u m  L a - t u n g s t a t e  hav ing  the  
composition 2(NH4)20 �9 La~O a �9 16WOg �9 16H20. HOGBOM 6 
repor ted  the  fo rma t ion  of NasL%(WO4) 7 by  dissolving 
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