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in va r ious  o rgans  of t h e  b o d y  to wh ich  t h e y  are  carr ied  b y  
the  blood s t r e am .  RAO et  al. ~ r ecen t ly  i nd i ca t ed  t h a t  
a f l a tox in  B was  capab le  of b ind ing  wi th  p l a s m a  a l b u m i n  
in Vitro. There fo re  a possible  in v ivo  t r a n s p o r t  m e c h a n i s m  
for a f l a t o x in  as an  a l b u m i n  c o m p l e x  ha s  been  sugges ted .  

T h e  m a r k e d  increase  of g lycogen  c o n t e n t  of t he  h e p a t i c  
ceils is r a t h e r  surpr i s ing .  T h e  resu l t  is in c o n t r a s t  to t he  
repor t  of SHANK and  WOGAN 8 who f o u n d  t h a t  l iver  
g lycogen  was  no t  a f fec ted  by  a 5 dai ly  oral a d m i n i s t r a t i o n  
of s u b l e t h a l  dose of the  t o x i n  to ra ts .  W h e t h e r  or no t  th i s  
is due  to  t h e  d i f fe ren t  r ou t e s  of a d m i n i s t r a t i o n  or t h e  du ra -  
t ion  of t r e a t m e n t  r e m a i n s  to be s tud ied  9. 

Zusammen/assung. N a c h w e i s  der  A b s o r p t i o n  yon  
Af l a to x in  B 1 d u r c h  die ]Ra t t enhau t .  Die t ox i s che  Leber -  
w i r k u n g  n a c h  der  H a n t b e p i n s e l u n g  e n t s p r a e h  den  y o n  

a n d e r e n  A u t o r e n  g e f u n d e n e n  Verh~tl tnissen bei  perora le r  
oder  i n t r a p e r i t o n e a l e r  Ve rab re i chung .  
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Enhanced Phagocyt ic  Funct ion in vivo After Whole 

Cells of the  r e t i cu loendo the l i a l  s y s t e m  (RES) are  
genera l ly  cons idered  to be ve ry  r ad io res i s t an t .  T h e y  
usua l ly  sh o wn  no morpho log ica l  d a m a g e  a f te r  even  h i g h  
doses of r ad i a t i o n  ~ a n d  l i t t le  change  in p h a g o c y t i c  
c a p a c i t y  wh en  t e s t ed  in v i t ro  2,~. T h e  resu l t s  are  far  more  
d ive rgen t ,  however ,  w h e n  t h e  p h a g o c y t i c  a c t i v i t y  of t h e  
R E S  as a whole is s t u d i e d  in i r r ad ia ted  a n i m a l s :  depres-  
sion, no change  an d  increase  of a c t i v i t y  h a v e  been  re- 
po r t ed  4. Th i s  is p r o b a b l y  p a r t l y  due  to d i f ferences  in 
species, n a t u r e  of par t ic les  used  for m e a s u r i n g  phago-  
cytosis ,  dose of rad ia t ion ,  and  t i m e  af te r  t he  exposure ,  
a m o n g  t h e  d i f fe ren t  au tho r s .  One  t h i n g  is, however ,  corn- 
moil  to m o s t  of t hese  in v ivo  s tudies ,  n a m e l y  t h a t  t i E S  
f u n c t i o n  was  t e s t ed  on ly  w i th in  the  f i rs t  few days  a f te r  
i r rad ia t ion .  

E x p e r i m e n t s  descr ibed  below were des igned  to t e s t  t he  
p h a g o c y t i c  a c t i v i t y  of the  R E S ,  wi th  e i ther  ine r t  or 
i m m u n o g e n i c  par t ic les ,  a t  la ter  t imes  a f te r  sub l e tha l  or 
l e tha l  i r rad ia t ion .  

Clearance o/colloidal carbon. C B A / H  mice, 4 5 m o n t h s  
old, were i r r ad ia t ed  wi th  600, 800 or 1000 rads  of X - r a y s  5. 
7 or 14 d a y s  la te r  t h e y  were in jec ted  i.v. w i th  colloidal  
ca rbon  (16 rag/100 g b o d y  wt. ,  Pe l ikan  C l l / 1 4 3 1 a )  a n d  
t he  r a t e  of c learance  was  m e a s u r e d  as descr ibed  before 5, 
excep t  t h a t  blood s a m p l e s  were ob t a ined  f rom the  
orb i ta l  v e n o u s  p lexus .  

Colloidal ca rbon  was  cleared e x p o n e n t i a l l y  f rom peri-  
phera l  b lood of all mice,  b u t  f a s te r  in i r r ad ia t ed  t h a n  in 
cont ro l  ones.  At  7 d a y s  a f te r  1000 rads  and  14 d a y s  a f te r  
800 rads ,  ca rbon  d i s appea red  a b o u t  twice as fas t  as in 
u n i r r a d i a t e d  cont ro ls  (To. ~ = 29.6 and  34.0 ra in  respec-  
t ive ly  as c o m p a r e d  to  60.5 rain). The  ra te  of c learance,  K 
(also k n o w n  as  t h e  p h a g o c y t i c  index),  was  s ign i f i can t ly  
h ighe r  in  all i r r ad ia t ed  g roups  t h a n  in t h e  con t ro l  g roup  
a n d  inc reased  w i t h  increase  in t h e  r ad i a t i on  dose  (Table  I). 

Th e  r a t e  of c learance  of par t ic les  f rom the  blood is con- 
s idered to be a m e a s u r e  of the  overal l  p h a g o c y t i c  a c t i v i t y  
in v ivo  in wh ich  t h e  l iver  is k n o w n  to  p l ay  a m a j o r  p a r t  ~. 
T he  p r e s e n t  resu l t s  could the re fo re  be i n t e r p r e t e d  as  
i nd i ca t i n g  e n h a n c e d  p h a g o c y t i c  func t ion  of t he  R E S  
a f te r  i r rad ia t ion .  However ,  in v iew of t he  s u g g e s t e d  
increase  in v a s c u l a r  p e r m e a b i l i t y  a f te r  i r r ad ia t ion  7 it  
could be  a rgued  t h a t  f a s t e r  d i s a p p e a r a n c e  of colloidal 
par t ic les  f r o m  pe r iphe ra l  blood is a r e su l t  of genera l  
l eakage  f ro m  t h e  v a s c u l a r  s y s t e m  and no t  necessar i ly  
caused  b y  an  increased  a c t i v i t y  of the  m ac rophage  s y s t e m .  

Body Irradiation 

The se  2 poss ibi l i t ies  could  be d i s t i n g u i s h e d  by  m e a s u r i n g  
the  u p t a k e  of par t ic les  by  those  o rga ns  k n o w n  to p l a y  a 
m a j o r  role in t h e  r e m o v a l  of pa r t i c l es  f r om the  blood 
s t r e a m  by  R E S  ac t iv i ty .  A genera l  increase  in v a s c u l a r  
pe rme a b i I i t y  would  lead to  a r educed  u p t a k e  in specif ic 
o rgans  whiIe a n  increased  u p t a k e  in  an  o rga n  like t he  
l iver would  sugges t  g rea te r  a c t i v i t y  of t he  m a c r o p h a g e  
sy s t e m.  In  order  to s t u d y  t he  o rgan  u p t a k e  of par t ic les ,  
r ad ioac t ive ly  label led bac t e r i a  were used  in t he  n e x t  
e x p e r i m e n t .  

Clearance and uptake o/ bacteria. E. coli, s t r a in  B/r, 
were g rown  to s t a t i o n a r y  phase ,  killed b y  h e a t i n g  to  
60 ~ for 30 rain a nd  labelled w i th  ~Cr  ( sod ium c h r o m a t e  
solut ion,  216 p.Ci/1 lzg Cr, A m c r s h a m )  as descr ibed b y  
HOWARD et  al. s. The re  was  less t h a n  3% free 5~Cr in the  
f inal  p repa ra t ion .  C B A / H  ma le  mice, a b o u t  5 m o n t h s  old, 

"Fable 1. Rate of clearance of colloidal carbon from peripheral blco:l 
of irradiated and co, trol 1nice '~ 

Radiation 
dose 
(rads} 

Rate of clearance (K • 100) at times 
after irradiation b, ,, 
7 days 14 days 

60o 1.46 • 0.08 (5) 1.32 + 0.03 (5) 
800 1.80 • 0.11 (15) 2.25 • 0.17 (20) 

1000 2.41 • 0.13 (9) - 
Controls 1.17 =L 0.03 (32) 

All values are means • standard errors. ~ Number of mice per 
group is given in brackets, o All means are significantly different 
from the control at 0.05-0.01 level. 
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Table II. Rate of clearance from peripheral blood and organ uptake of 51Cr-labelled E. coli in irradiated and control mice ~ 

Experimental group % of injected radioactivity Rate of No. 
clearance 
K • 100 Liver Spleen Lungs Kidney Total of 

recovered mice 

7 days after 1000 r'ads 14.6 4- 1.1 74.8 4- 0.7 b 0.47 4- 0.05 b 2.3 ~_ 0.2 b 0.34 i 0.03 b 77.9 4- 0.8 6 
14 days after 800 rads 15.8 • 0.9 b 74.6 -4- 1.3 b 0.74 -4- 0.20"o 2.8 4- 0.3 b 0.61 4- 0 .13  78.74- 1.0 8 
Controls 11.9 4- 0.2 66.1 4- 0.6 2.64 4- 0.32 6.4 4- 0.3 0.62 4- 0.03 75.7 4- 0.8 8 

All vahles are means :L standard errors, b Significantly different from controls at the 0.01 level. 

which  had  been  i r r ad ia ted  wi th  800 and  1000 rads  14 and  
7 days  earlier respect ively ,  as well as un i r r ad i a t ed  control  
mice, were in jec ted  Lv. via  a tai l  veii1 w i th  3.2 to  4.2 • 109 
organisms.  Blood samples  were ob ta ined  under  l ight  e ther  
anaes thes ia  f rom the  orbi ta l  venous  plexus  2 and  20 rain 
later,  since i t  had  been  found in a p re l iminary  e x p e r i m e n t  
t h a t  labelled bac te r ia  d i sappeared  exponen t i a l ly  f rom the  
c i rculat ion for a t  least  25-30 min  af ter  inject ion.  The ra te  
of c learance K was  ca lcula ted  f rom the  equa t ion  
Ct~ = Ct~ e-K(6-q) , where  Ct~ and Ct~ are the  concent ra -  
t ions  a t  t imes  t 1 and  t~ (in rain) respect ively .  40 min  af ter  
the  in jec t ion  mice were killed by  cervial  d is locat ion and  
liver, spleen, lung and  one k idney  r emoved  and  diges ted  
wi th  ni tr ic  acid. R ad ioac t i v i t y  of blood samples  and organ 
digests  was measu red  by  g a m m a  count ing  in a scinti l la-  
t ion  wel l - type  counter .  

The resul ts  are summar i zed  in Table  II .  In  b o t h  
groups  of i r r ad ia ted  mice the  ra te  of c learance of bac te r ia  
f rom the  b lood was  grea te r  t h a n  in controls ,  and  so was 
the  up take  of r ad ioac t iv i ty  by  the  liver. The up t ak e  by  
the  spleen and  lung was  reduced  in i r r ad ia ted  mice. How-  
ever, the  up take  of r ad ioac t iv i ty  by  the  rest  of the  b o d y  
o the r  t h a n  liver, spleen and  lung was no t  changed,  sug- 
gest ing t h a t  increased vascular  permeabi l i ty ,  if it  was 
present ,  had  l i t t le  if a n y  effect.  

The grea te r  up take  by  the  l iver suggests  t h a t  the  in- 
creased ra te  of c learance of part icles  f rom the  blood is the  
resul t  of a grea te r  phagocy t i c  ac t iv i ty  of l iver R E  cells. 
There  is ev idence  f rom o the r  expe r imen t s  ind ica t ing  t h a t  
t he  higher  ra te  of c learance of colloidal par t ic les  f rom the  
blood of i r r ad ia ted  mice  is a consequence  of increased 
in tes t ina l  pe rmeab i l i t y  for bac te r ia  and /o r  the i r  p roduc t s  
(~Lllvldg). These are known  to  be able to  s t imula te  R E S  
ac t iv i ty  10. 

No single exp lana t ion  can  be offered a t  p re sen t  for t he  
reduced  up t ake  of r ad ioac t iv i ty  by  spleen and  lung. I f  on 
the  basis  of in v i t ro  s tudies  a direct  effect  of r ad ia t ion  on 
mac rophages  is excluded,  some ind i rec t  effects  opera t ing  

in vivo could be considered.  In  t he  whole  an imal  the  up- 
t ake  of par t ic les  f rom the  blood s t r e am m u s t  be affected 
b y  h a e m o d y n a m i c  condi t ions  and  par t i cu la r ly  b y  the  ra te  
of blood flow t h ro u g h  specific organs.  Grea ter  ac t iv i ty  of 
l iver  R E  ceils could reduce the  u p t a k e  by  o the r  organs 
t h r o u g h  compe t i t i on  for a l imi ted  n u m b e r  of particles.  

Ev idence  p r e sen t ed  here indica tes  t h a t  fas ter  c learance 
of par t ic les  f rom the  blood s t r eam of i r rad ia ted  mice is t he  
resul t  of g rea te r  phagocy t i c  ac t iv i ty  of liver R E  cells 
r a t h e r  t h a n  increased vascular  pe rmeabi l i ty .  A full 
accoun t  of changes  of the  ra te  of c learance of colloidal 
ca rbon  af ter  i r rad ia t ion  and  the  mechan i sms  by  which  the  
increased ac t iv i ty  of t he  R E S  is b r o u g h t  abou t  will be  
g iven elsewhere 11. 

Rdsumd. Chez des souris irradi6es, le carbone colloidal 
e t  les bact6r ies  E. coli marqu6es  au 51Cr out  6t6 61imin6s 
plus r a p i d e m e n t  de la circulat ion.  E n  6 tud ian t  la dis tr ibu-  
t ion  de la rad ioac t iv i t6  dans  les divers  organes,  on conclut  
que  ee t te  6vacuat ion  plus rapide  r6su!te d ' une  activit6 
phagocy ta i r e  p lus  in tense  des cellutes r6t iculoendoth6iiales  
du foie p lu t6 t  que d ' une  a u g m e n t a t i o n  g6n6rale de la 
perm6abi l i t6  du syst6me vasculaire.  
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Radioprotective Effects of Phytourease 

The a t t e m p t  the rapeu t i ca l ly  to increase t he  na tu ra l  
radiores is tance  of t he  o rgan i sm is re la ted  to  t he  p ro tec t ion  
of t he  indiv idual  agains t  ha rmfu l  effects  of ionizing radia-  
t ion.  The na tu ra l  rad iores i s tance  m a y  be increased before 
i r rad ia t ion  b y  the  admin i s t r a t i on  of r ad iopro tec t ive  
pharmaceut icMs.  An i m p o r t a n t  pre- requis i te  for  a 
favourable  ac t ion  of chemical  r ad iopro tec t ives  is the i r  
ear ly  appl icat ion,  a suff ic ient  concen t ra t ion  in t he  or- 
ganism, m i n i m u m  tox ic i ty  and  a long-las t ing p ro tec t ive  
effect i, 8. 

We have tested in our laboratory in recent years some 
radioprotective effects of several compounds with anti- 
genic character in experimental animals. KALINA and 
DIENSTBIER 8 have found the favourable effects of applied 

h u m a n  se rum a lbumin  in mice and  ra t s  before X- i r radia-  
t ion.  We  have  proved,  on the  one hand ,  the  mechan i sm of 
p ro tec t ive  effect  of H S A  and,  on the  o the r  hand ,  we have  
ex ami n ed  some fur ther  compounds  which  appear  to be 
s t rong  an t igens  in expe r imen ta l  an imals  ~. 
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