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Rate of Uptake  of 75Se, as Selenourea-7SSe,  in 
Rats  in v ivo 

A s t u d y  on the  func t ion  of se lenourea as a radio- 
p ro tec t ive  subs tance  was in i t ia ted  in our  laborator ies .  
Some pre l iminary  da t a  1 suggest  the  possible ut i l izat ion 
of organic der iva t ives  of se lenium for t he  purpose  of 
blocking the  fo rma t ion  of free radicals  p roduced  by  
radia t ion.  This  k ind of p ro tec t ive  effect  is mos t ly  pro-  
duced b y  fo rma t ion  of mixed  selenium bridges,  as organic 
disulphides.  Hav ing  scarce knowledge on the  d i s t r ibu t ion  
of organic der iva t ives  of se lenium in the  organs  of an imals  
in vivo 2 and  on the  l imit  of tox ic i ty  of t he  se lenium as 
in t roduced  in the  form of organic compounds  which are 
easier to  metabol ize  3, i t  was decided first  to  inves t iga te  
the  ra te  of up take  of se lenourea  for a more  ra t iona l  
u t i l iza t ion of this  der iva t ive  as a radioprotec tor .  

The p resen t  pape r  repor t s  da t a  on the  ra te  of up take  
of the  se lenium in d i f fe rent  organs of ra ts  in vivo and  for 
var iable  doses of the  said compound .  

The selenourea was p repa red  according to  the  m e t h o d  
of HovEa and rad ioac t iva ted  by  a reac t ion  (n, y) in the  
nuclear  reac tor  a t  Harwel l  (England) to a rad ioac t iv i ty  
of 0.6 mC/0.5 g of c o m p o u n d  and crystal l ized f rom a 
hydroalcohol ic  solution.  

We used 10 male albino ra ts  of Wis t a r  race for every  
series of expe r imen t s  and  every  ra t  was in jec ted  i.p. wi th  
1 ml of solut ion e i ther  0.4 mg/ml ,  0.8 mg/ml ,  1.6 mg/ml ,  
or 3.0 mg/ml .  

2 ra t s  were sacrificed af ter  each t ime in te rva l  of 6, 12, 
24 and  72 h, and 14 days  af ter  injection,  and  the  radio- 
ac t iv i ty  of d i f ferent  organs de te rmined  by  y-scint i l la t ion 
technique .  

The Table  summar izes  the  75Se con ten t  of the  various 
organs per  g ram of ne t  t issue as % of the  a m o u n t  ad- 
minis tered.  

F r o m  the  da t a  indica ted  one m a y  suggest  some conclu- 
sions on the  t imes  of metabol i sm.  

One m a y  notice a d i f ferent  d i s t r ibu t ion  of 75Se depend-  
ing upon  the  a m o u n t  of organic and inorganic  se lenium 
presen t  and s t r ic t ly  corre la ted to the physiological  ac- 
t iv i ty  of the  organs and to the  ca tabol i sm of urea. The 
d i s t r ibu t ion  is f u n d a m e n t a l l y  ident ical  in the  f i rs t  two 
series of exper iments .  In  the  four th  series, one m a y  not ice  
var ia t ions ,  l inked to the  p h e n o m e n o n  of chemical  and  
radiochemica l  tox ic i ty  due to the  in jec ted  compo u n d  ~. 
This p h e n o m e n o n  takes  place par t icu lar ly  in the  spleen. 
The l iver  indicates  a ra te  of up take  and a par t icu lar  fas t  
exchange  of 75Se, while the  blood and the  lungs follow a 
slower b u t  s imilar  process.  For  the  lungs th is  process  
could be a t t r i bu t ed  to the  blood presen t  in the  in te rna l  
vessels. 

A biological half-life of v~Se was deduced f rom the  mean  
da t a  of t he  d i s t r ibu t ion  af ter  24 h. Only the  f i rs t  two 
series are considered,  where  the  vsSe is a t  sub toxic  level 
so t h a t  we have  physiological  and  not  pa thologica l  con- 
dit ions.  

The half-life for the  l iver is app rox ima te ly  30 h, for 
the  lungs 36 h, for the  hea r t  4 days  and  for the  o the r  
organs longer (5-6 days).  These half-l ives suggest  t h a t  
the  l iver is the  pr incipal  organ for biological ass imilat ion 
and exchange  of selenium f rom selenourea to biological 
selenium, which is pa r t  of the  p ro te in  systems% 

The 75Se pro te in  sys t em has a slower t ime of t u r n o v e r  
in compar i son  wi th  free biological selenium. In  fact  the  
biological half-life of the  se lenourea is shor te r  t h a n  t h a t  
of o the r  der iva t ives  such as se lenometh ion ina  7, which  
par t i c ipa tes  d i rec t ly  w i thou t  an in t e rmed ia te  t r ans fo rma-  
t ion to  t he  p ro te in  syn thes i s  and  remains  longer in the  
tissues. 

Distribution of selenium in rat organs at various times after i.p. 
administration of selenourea, % of amount administered per g of 

tissue 

Series Organ Time after injection 

6h  12h 24 h 72 h 14 
days 

1 Blood 0.40 0.44 0.40 0.22 0.18 
(0.4 Heart 0.85 0.63 0.44 0.24 0.15 
mg/rat) Kidney 1.26 1.10 0.98 0.65 0.12 

Spleen 0.57 0.57 0.64 0.63 0.14 
Lung 0.30 0.30 0.27 0.10 0.03 
Liver 1.00 0.90 0.95 0.23 0.09 

2 Blood 0.38 0.49 0.46 0.28 0.11 
(0.8 Heart 0,40 0.24 0.24 0.15 0.06 
mg/rat) Kidney 0.58 0.40 0.33 0.30 0.09 

Spleen 0.42 0.36 0.49 0.39 0.06 
Lung 0.18 0.05 0.12 0.05 0.01 
Liver 0.43 0.35 0.61 0.13 0.06 

3 Blood 0.37 0.39 0.45 0.26 0.10 
(1.6 Heart 0.45 0.25 0.27 0.25 0.03 
mg/rat) Kidney 0.47 0.40 0.41 0.15 0.05 

Spleen 1.85 0.71 0.35 0.35 0.05 
Lung 0.05 0.06 0.11 0.05 0.02 
Liver 0.78 0.48 0.18 0.09 0.03 

4 Blood 0.33 0.28 0.33 0.26 0.14 
(3.0 Heart 0.28 0.12 0.14 0.13 0.04 
rag/rat) Kidney 0.75 0.38 0.33 0.28 0.10 

Spleen 1.57 0.38 0.18 0.48 0.27 
Lung 0.10 0.11 0.11 0.O6 0.06 
Liver 0.60 0.29 0.29 0.22 0.11 

Zusammen/assung .  Die Geschwindigkei t  der  Ver te i lung 
und  Fix ierung des Selenharnstoff-75Se wurde  in d iversen  
R a t t e n o r g a n e n  in vivo und bei Stoffwechselzei ten  von  6 h 
bis zu 14 Tagen nn te r such t .  Die Se lenharns to f fmengen  
var ie r t en  zwischen 0,4 und 3,0 mg pro Tier. 
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