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menad ione - t r ea t ed  ra ts  show a slower init ial  ra te  of 
d i sappearance  of D I T  f rom the  liver;  th is  effect  of 
menad ione  very  likely resul ts  f rom inhibi t ion of the  de- 
iod ina t ing  enzyme;  however ,  d i rect  proof  for th is  mecha-  
n ism is still lacking and  a toxic  effect  of menad ione  on 
the  l iver c anno t  be excluded.  

Our resul ts  show a re la t ionship  be tween  the  ra te  of 
D I T  de iodina t ion  and  the  effect  of th is  amino  acid on 
the  ca techolamine  t issue levels. W h e n  the  ra te  of dis- 
appearance  of the  in jec ted  D I T  is decreased by  menadione ,  
a marked  fall in t issue NA levels occurs;  th is  resul t  
suggests  t h a t  the  concen t r a t ion  of DIT  is h igh  enough 
to  compe te  w i th  the  normal  subs t ra te  of ty ros ine  hydro-  
xylase  and  to  cause enzyme  inhibi t ion.  

The ques t ion  arises whe the r  MIT and  DIT,  the  phys i -  
ological precursors  of thyroxine ,  could p lay  a physiologi-  
cal role in the  regula t ion of ca techolamine  biosynthesis .  
This  appears  to  be unl ikely because these  iod ina ted  
amino acids, syn thes ized  in the  thyro id  gland, are no t  
usually released into the  circulat ion.  However ,  in a few 
pathological  condi t ions ,  MIT and  D I T  can appear  in the  
per iphera l  blood. A defec t  in de iodina t ion  of MIT and  
D I T  has been  r epo r t ed  in a few cases of familial  cret-  
inism n,  in which  a con t inued  leakage of these  amino  
acids f r o m  the  thy ro id  gland occurs. Iden t i f i ca t ion  of 
MIT and  D I T  in t he  se rum f rom pa t i en t s  wi th  thyro id i t i s  
or t hy ro id  carc inoma has  also been  descr ibed 12. Studies  

are now in progress  in our l abora to ry  to see w h e t h e r  such 
pa t i en t s  could show a d iminu t ion  of the i r  ca techolamine  
p roduc t ion  ra te  13. 

Rdsumd. La d i iodotyros ine  est  un  pu i ssan t  inh ib i teur  
in v i t ro  de l ' enzyme  l imi t an t  la syn th6se  des cat6chola-  
mines,  la ty ros ine  hydroxylase .  Or, adminis t r6e  in vivo 

des rats ,  la d i iodotyros ine  n ' inh ibe  que tr6s peu la 
p roduc t ion  endog6ne de cat6cholamines.  Cependant ,  en 
ra len t i s san t  la rap ide  d6s iodura t ion  de la d i iodotyros ine  
inject6e par  le m6nadione ,  on observe  une inhib i t ion  
marqu6e  de la synth6se  des ca t6cholamines  in vivo. 
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T h e  Ef fec t  o f  X - I r r a d i a t i o n  on  t h e  C i t r a t e  C o n t e n t  in  M o u s e  L i v e r  

Changes in t he  c i t ra te  con t en t  in liver dur ing  d i f ferent  
physiological  s ta tes  are of in teres t  for several  reasons.  I t  
is known t h a t  c i t ra te  inhib i t s  hepa t ic  phosphof ruc to -  
kinase 1-4, and,  as th is  enzyme  m a y  be regula tory  for 
glycolysis, an e levated  or decreased c i t ra te  con t en t  migh t  
p lay  an i m p o r t a n t  role in the  regulat ion of th is  enzyme.  
On the  o ther  hand,  c i t ra te  is an ac t iva to r  for acetyl-CoA 
carboxylase,  a r egu la to ry  enzyme in f a t t y  acid synthes is  5, 
and,  moreover ,  c i t ra te  is considered to be the  source of 
ex t r ami tochondr i a l  acetyl-CoA for f a t t y  acid syn thes i s  
via  t he  c i t ra te  Cleavage enzyme  react ion 6 

Rad ia t ion  effects of c i t ra te  me tabo l i sm in m a m m a l s  
are repor ted  only by  D u B o l s  et  al. 7, who found a de- 
creased c i t ra te  con t en t  in f luorace ta te  t r ea t ed  ra t s  af ter  
800 R. D a t a  on the  effects of i r radia t ion  on c i t ra te  
me tabo l i sm in mice are lacking. 

I t  was therefore  considered in teres t ing  to measure  the  
con t en t  of c i t ra te  in mouse  l iver af ter  who le -body  X- 
i r rad ia t ion  wi th  690 R (LD 80/30 days).  

Materials and methods. Male whi te  nfice of the  ins t i tu te  
were used. W a t e r  and s t anda rd  food (Altromin) were 
p rov ided  ad l ibi tum,  ' s t a rved  mice '  were fas ted  24 h 
before killing, wa te r  was given ad l ibi tum. 

Mice were i r rad ia ted  wi th  690 R (148 R/min) ,  a t  150 KV, 
20 mA, f i l tered wi th  0.43 m m  copper,  a t  a t a rge t  d is tance  
of 30 cm. The dose cor responds  to  a LD 80/30 days.  The 
livers of 8 indiv idual  mice were r emoved  by  the  freeze- 
s top  t echn ique  under  l ight  e ther  anaesthesia .  E a c h  l iver 
was placed in a mor t a r  and  groun d af ter  the  add i t ion  
of a fourfold volume of 5% tr ichloroacet ic  acid (TCA). 
Af te r  homogen iza t ion  in a Po t t e r -homogen ize r  for 2 min, 
the  h o m o g e n a t e  was cent r i fuged a t  10,000g and  the  
s u p e r n a t a n t  kept .  

F r o m  an a l iquot  of t he  s u p e r n a t a n t  cor responding  to 
0.8 g liver, the  TCA was ex t r ac t ed  3 t imes  wi th  7 ml 
e ther  each t ime,  and  the  aqueous layer  was b rough t  to  
dryness  in vacuo. In  t he  residue the  c i t ra te  co n t en t  was 
e s t ima ted  by  the  m e t h o d  of SPENCER and  LOWENSTEINS. 

E a c h  po in t  in the  Figure  represen ts  the  mean  value 
of 8 livers, w i th  s t a n d a r d  dev ia t ion  of the  mean.  

Results. The c i t ra te  con ten t  in the  l iver of normal ly  
fed m i c e  was 0.333-4-0.011 ~moles/g wet  liver t issue 
(48 mice), and ill 24 h s ta rved  mice  was 0.259 ~moles/g 
wet  wt. (48 mice). These a m o u n t s  of c i t ra te  are of the  
same order  as in rats,  a l though  the  da t a  repor ted  on 
c i t ra te  con ten t s  in the  livers of fed and s ta rved  ra ts  are 
confl ic t ing 8,9. 
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After  whole body  X- i r rad ia t ion  wi th  690 R, the  con ten t  
was decreased somewha t  on cer ta in  days  a f te r  i r rad ia t ion  
in fed mice (see Figure).  However ,  th is  change  depends  
to  a h igh degree on the  i rregular  food in take  af ter  irra- 
diat ion.  To single ou t  the  effect  of i r rad ia t ion  f rom the  
influence of irregular  food intake,  in a second series the  
c i t ra te  con ten t  was measured  in the  liver of mice fas ted 
for 24 h before being killed. A t  the  t ime  of killing, all 
mice were therefore  in the  same nu t r i t iona l  s tate.  

U n d e r  these  c i rcumstances ,  the  con ten t  of c i t ra te  was  
a lmos t  unchanged  for 11 days  af ter  i r radiat ion,  followed 
by  an increase on 12 th-15 th  day  up to the  value of 
normal ly  fed mice (dot ted line in the  Figure).  

Discussion. The results  show t h a t  the  c i t ra te  c o n t e n t  
is scarcely inf luenced in mouse  l iver by  the  i r radia t ion 
and  c i t ra te  synthes is  via the  c i t r a t e syn the t a se  react ion 
seems to  be normal  even af ter  le thal  X - r a y  doses. Changes 
in fed mice depends  main ly  on s t a rva t ion  effects following 
i rradiat ion,  since the  c i t ra te  con ten t  remains  a lmost  
unchanged  in fas ted mice over  a per iod of 11 days  af ter  
the  exposure  (see Figure). Therefore,  ne i ther  the  inhibi t ion 
of phosphof ruc tok inase  nor  the  ac t iva t ion  of acetyl-CoA- 
carboxylase  by  c i t ra te  is considered to be al tered dur ing 
this  per iod af ter  i r radiat ion.  I t  is improbab le  t h a t  on 
the  first  to e leventh  days  af ter  i r radia t ion  any  i r radia t ion 
induced modif ica t ions  of glycolysis or f a t t y  acid synthes is  
are effected by  ci t rate .  However ,  the  e levated c i t ra te  
level in s t a rved  mice on the  12 th-15 th  day  migh t  influ- 

ence s o m e w h a t  the  act ivi t ies  of these 2 enzymes  in vivo. 
I t  is diff icul t  to  decide whe the r  the  ex t r ami tochondr i a l  
acetyl-CoA co n t en t  is inf luenced by  the  change  in the  
level of ci t rate ,  because acetyl-CoA can come f rom 
anaerobic  glycolysis as well as from degrada t ion  of f a t t y  
acids. Hence,  the  changes  in acetyl-CoA c o n t e n t  af ter  
i r radia t ion  1~ are d i f ferent  f rom those  of c i t ra te  11. 

Zusammen/assung. Nach einer Bes t r ah lung  mi t  690 R 
be ruhen  Ver&nderungen des Ci t ra tgehal tes  in der  Leber  
gef i i t te r ter  M~Luse auf unregelm~issiger Nahrungsauf -  
nahme,  w~ihrend in 24 h hunge rnden  M~iusen der  Ci t ra t -  
gehal t  nach  690 R fiber 11 Tage fast  unver&nder t  b le ib t  
und erst  vom 12.-15. Tag nach  der Bes t r ah lnng  ansteigt .  
Die Ergebnisse  werden  d i sku t ie r t  im Hinbl ick  auf Phos-  
phof ruk tok inase  - und  Acetyl -CoA-Carboxylase-Akt i -  
vitAt. 
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Possible Abiotic Origin of Precambrian Microfossils 

Biochemical  and  electron microscope inves t iga t ions  of 
selected p recambr i an  rocks have  shown evidence for the  
exis tence of microfossils bel ieved to be c o n t e m p o r a r y  
wi th  the  rocks l& Rela ted  f indings  have  revealed indi-  
genous amino acids and alkanes in the  samples.  

Over the  pas t  decade it has  been shown t h a t  a large 
var ie ty  of biochemicals  can be formed f rom simple gases 
and  l iquids under  the  act ion of h igh energy sources using 
hypo the t i ca l  p r imi t ive  ea r th  condi t ions  (for reviews see 
referenceS). R ecen t  results  have  also d e m o n s t r a t e d  t h a t  
the  t rans i t ion  f rom simple molecules to  macromolecules  
is of ten accompan ied  by  a separa t ion  of micros t ruc tures  
f rom the  m e d i u m  4-~. These f indings and those  to  be 
p resen ted  here suppor t  the  suggest ion of a possible abiotic  

origin of t he  microfossil  forms found in the  p r ecambr i an  
rocks. 

As a s t a r t ing  mater ia l  for our expe r imen t s  we used 
a m m o n i u m  th iocyana t e  (NH4SCN) which  is a known  
p ro d u c t  of juvenile  volcanic gases 7 and  has  been  p roduced  
under  s imula ted  p r imi t ive  ear th  condi t ions  s. In  previous  
publ ica t ions  we showed t h a t  a small  a m o u n t  of me th ion ine  
is syn thes ized  by  UV-i r rad ia t ion  of NH4SCN 9 and  t h a t  
cell-like s t ruc tures  are p roduced  in t he  presence  of 
fo rma ldehyde  10. In  the  p resen t  co mmu n i ca t i o n  we r epo r t  
evidence d e m o n s t r a t i n g  a resemblance  b e t w een  these  
abiot ical ly  p roduced  microspheres  and  the  microfossils  
on the  basis of (a) morphology,  (b) chemical  compos i t ion  
and  (c) phys ica l  proper t ies .  


