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T u b u l o r e t i c u l a r  s t r u c t u r e s  w e r e  f o u n d  in s ide  e n d o -  
p l a s m i c  r e c t i c u l u m  f r o m  e n d o t h e l i a l  cells of t h e  t u m o r  
vesse l s  (F igures  1 a n d  2). T h e  b r a n c h e d  t u b u l e s  w h i c h  
m e a s u r e d  220-250 A in  c ross  sec t ion ,  s e e m  a t  s o m e  p o i n t s  
to  be  c o n t i n u o u s  w i t h  t h e  c i s t e rna l  m e m b r a n e  a n d  a re  
a s s o c i a t e d  w i t h  i n t r a c i s t e r n a l  d e n s e  m a t e r i a l  (F igure  2). 
No  s im i l a r  s t r u c t u r e s  were  s een  in s ide  t u m o r  cells. 
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T h e s e  s t r u c t u r e s  w e r e  t h o u g h t  t o  r e p r e s e n t  t h e  nuc leo -  
p r o t e i n  s t r a n d s  of  p a r a m y x o v i r u s  1, po l io  v i r u s  4, a n d  to  be  
r e l a t e d  w i t h  t y p e  C o n c o r n a v i r u s  s. R e c e n t  u l t r a s t r u c t u r a l  
c y t o c h e m i c a l  e v i d e n c e  does  n o t  s u p p o r t  t h e i r  d i r e c t  v i r a l  
s ign i f i cance  2, 6, a n d  t o g e t h e r  w i t h  t h e i r  d e t e c t i o n  in  n o r m a l  
a n d  s o m e t i m e s  h i g h l y  d i f f e r e n t i a t e d  cells  v-9, i t  s e e m s  to  
i n d i c a t e  t h a t  t h e y  a re  a cell  o rgane l l e .  H o w e v e r  t h e i r  
p r e s e n c e  in v i r a l  infec t ions4,1~ v i r u s - i n d u c e d  t u m o r s  n ,  
a n d  v i r u s - i n f e c t e d  cell  lines12, is ra i ses  t h e  q u e s t i o n  of  
t h e i r  ae t io log icM s ign i f i cance  to  v i r a l  d i seases  a n d  m a k e s  
t h e m  a s u g g e s t i v e  f i n d i n g  in h u m a n  n e o p l a s i a  14. 

Rdsumd. Les  s t r u c t u r e s  t u b u l o r 6 t i c u l a i r e s  o n t  6t6 
obse rv6es  d a n s  le r e c t i c u l u m  e n d o p l a s m i q u e  des  cel lules  
endoth61ia les  d ' u n  a d 6 n o m e  c a r c i n o i d e  b r o n c h i q u e .  V u  
leur  p r6 sence  f r 6 q u e n t e  dar ts  les i n f e c t i o n s  v i ra les ,  el les 
p e u v e n t  a v o i r  u n e  s i g n i f i c a t i o n  6 t io log ique  d a n s  ces  
lnaladies-15,  ce qu i  la isse  s u p p o s e r  sa  p r 6 s e n c e  d a n s  les 
cas  de  c a n c e r  h u m a i n .  
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Effect  of I r r a d i a t i o n  on  the  P l a s m i n o g e n  A c t i v a t o r  C o n t e n t  in  Rat  V e s s e l s  

T h e  f i b r i n o l y t i c  a c t i v i t y  of  vesse l s  h a s  b e e n  f o u n d  
to  be  c o n f i n e d  to  t h e  e n d o t h e l i u m  of  v a s a  v a s o r u m  in t h e  
a d v e n t i t i a l .  S t u d i e s  in t i s sue  c u l t u r e  h a v e  d e m o n s t r a t e d  
t h a t  f i b r i n o l y t i c  a c t i v a t o r s  also a re  s y n t h e t i z e d  in t h e  
ves se l  wMls  2. I r r a d i a t i o n  d a m a g e s  t h e  ves se l  e n d o t h e l i u m  
a n d  l eads  t o  f i b r o t i c  c h a n g e s  of  t h e  ves se l  wa l l s  3 a n d  
i n c r e a s e d  f r e q u e n c y  of  t h r o m b o s i s  4. I r r a d i a t i o n  h a s  a lso  
b e e n  s h o w n  to  d e c r e a s e  e n z y m e  s y n t h e s i s  5. 

To  e l u c i d a t e  t h e  e f fec t  of i r r a d i a t i o n  on  t h e  p l a s m i n o g e n  
a c t i v a t o r  c o n t e n t  of  t h e  vesse l  wal ls ,  we  c o m p a r e d  t h e  
f i b r i n o l y t i c  a c t i v i t y  h i s t o c h e m i c a l l y  in  r a t  vesse l s  be fo r e  
a n d  a f t e r  i r r a d i a t i o n .  

30 S p r a g u e - D a w l e y  r a t s  of  u n i f o r m  age  a n d  w e i g h i n g  
a b o u t  250 g w e r e  used .  20 of t h e  a n i m a l s  w e r e  i r r a d i a t e d  
w i t h  1000 r a d s  in a s ingle  dose .  10 of  t h e m  w e r e  k i l l ed  
a n d  e x a m i n e d  a f t e r  1 m o n t h  a n d  10 a f t e r  2 m o n t h s .  T h e  
r e m a i n i n g  10, n o n - i r r a d i a t e d  an ima l s ,  s e r v e d  as  con t ro l s .  
T h e  hea r t ,  a b d o m i n a l  a o r t a  a n d  i l iac v e i n s  were  r e m o v e d .  
T h e  s p e c i m e n s  w e r e  i m m e d i a t e l y  f rozen  in e x p a n d i n g  
CO2, p a c k e d  h e r m e t i c a l l y  in  P a r a f i l m  | to  p r e v e n t  d r y i n g ,  
a n d  s t o r e d  a t  - - 6 0 ~  u n t i l  e x a m i n e d .  

C r y o s t a t  sec t ions ,  8 txm t h i ck ,  w e r e  c u t  a n d  co I l ec ted  
on  c l e a n e d  g lass  s l ides .  S e c t i o n s  of t h e  h e a r t  w e r e  p l a c e d  
in  p l a n e s  t h r o u g h  t h e  c o r o n a r y  sulcus .  T h e  f i b r i n o l y t i c  
a c t i v i t y  was  d e t e r m i n e d  h i s t o c h e m i c a l l y  w i t h  t h e  
m e t h o d  of  TODI~ 6, as  m o d i f i e d  a n d  g r a d e d  ill a r b i t r a r y  
u n i t s  b y  PANDOLFI e t  al. 7. F o u r  s l ides  of  e v e r y  s a m p l e  were  
i n c u b a t e d  for  15, 30, 45 a n d  60 rain,  r e s p e c t i v e l y .  T h e  
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Comparison between the fibrinolytic activity in vessel walls of non-irradiated and irradiated rats (Arbitrary units. Median value and range) 

Group Vena iliaca sin. Vena iliaca dx. Aorta Coronary vessels 

(A) Non-irradiated 2 (1.5-3) 2 (1-4.5) 3.25 (1-4.5) 2.25 (1.5-5) 
(B) Irradiated (1000 rads) and killed after I month 1.5 (0=2.5) b 0.5 (0-3) ~ 1.5 (0.5-3.5) ~ 1.75 (0,5-2.5) 
(C) Irradiated (1000 rads) and killed after 2 months 0.5 (0-1) ~ 0.5 (0-1.5) ~ 0.5 (0-1.5) ~ 1 (0.5-1.5) ~ 

ap  < 0.05; bp  < 0.01; op < 0.001. 
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f ibr inolyt ic  ac t iv i ty  of d i f fe rent  groups  of veins was 
compared  by  the  Wi lcoxon r ank  sum tes t  s 

The resul ts  are given in t he  Table.  In  the  rats,  i r rad ia ted  
wi th  1000 fads  and  killed 1 m o n t h  la ter  (group B), t he  
f ibr inolyt ic  ac t iv i ty  in the i r  vessel walls t e n d e d  to be 
decreased.  In  t he  group C, killed 2 m o n t h s  af ter  i r radiat ion,  
t he  decrease was h ighly  s ignif icant  (p < 0.001). 

The f indings  indica te  a decrease in t he  ac t iv i ty  of 
t he  cells p roduc ing  the  p lasminogen  ac t iva to r  enzyme.  
This  is in ag reemen t  w i th  f indings by  SVANB~R~ et  al. 9 
of a decreased f ibr inolyt ic  ac t iv i ty  in a case of ovar ian  
t u m o u r  examined  betore and  af ter  i r radia t ion.  The 
decreased ac t iv i ty  is p robab ly  a man i fes t a t ion  of a 
damage  to  the  vascular  endothe l ium.  I t  is known  t h a t  
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th is  is followed la ter  by  f ibrot ic  changes  in the  vessel 
wails, which  m a y  expla in  w h y  the  ddcrease in the  fibri-  
nolyt ic  ac t iv i ty  was larger af ter  2 m o n t h s  t h a n  af ter  1. 

Tumours  possess f ibr inolyt ic  ac t iv i ty  which  can be 
re la ted  to the i r  vascular i ty% The f ibr inolyt ic  ac t iv i ty  in 
the  vessel wails is of impor t ance  for the  p a t e n c y  of vessels. 
The p resen t  expe r imen ta l  f indings  m a y  help to  explain 
the  complex  effect  of i r rad ia t ion  on t u m o u r  growth.  

Zusammen]assung. Bei bes t r ah l t en  IRatten wurde  die 
f ibr inolyt ische Akt iv i t / i t  ve rsch iedener  Gef/isse histo-  
chemisch  n n t e r s n c h t  und  mi t  denen  einer  Kontro l l -  
g ruppe  vergl ichen.  Es wurde  eine H e r a b s e t z u n g  der  
f ibr inoly t i schen  Akt iv i t / i t  der  bes t r ah l t en  GefS.ssege- 
iunden,  welche durch  Besch/ idigung der  Gef/ issendothel-  
zellen erkl/irt  werden  k6nnte .  
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E n h a n c e m e n t  of Hemopo ie t i c  C o l o n y - F o r m a t i o n  
with  Carbon Part ic les  

Accumula t ed  da t a  suggests  t h a t  s t romal  e lements  p lay  
an i m p o r t a n t  role in hemopoie t i c  regenera t ion  ~-~. In  t he  
previous  s t u d y  we have  also been  able to d e m o n s t r a t e  
t h a t  hemopoie t i c  s t em cells which  had  been i r rad ia ted  in 
vii!o,  recovered  more  effect ively in the  R E S - b l o c k a d e d  
hos t  mice t h a n  in the  contro l  hos ts  7 and  have  concluded 
t h a t  th is  p h e n o m e n o n  could be responsible  for the  
increased survival  and  enhanced  recovery  of hemopoie t i c  
sys t em of the  i r rad ia ted  mice by  the  b lockade of IRES 
wi th  carbon par t ic les  s-l~. These f indings  s t rongly  suggest  
t h a t  t he  R E S - b l o c k a d e d  mice provide  a favorable  micro-  
e n v i r o n m e n t  for the  s l ight ly  damaged  hemopoie t i c  s t em 
cells to  recover.  Concerning the  possible  contro l  mechan i sm 
through some humoral factor, IVIETCALF et ai.~2,13 re- 
ported that the release of the colony-stimulating factor 
was greatly stimulated by the treatment of animals with 
bacterial endotoxin. It may he possible that carbon 
particles have a similar effect on the release of such 
factor(s), since both carbon particles and bacterial 
endotoxin are known to be most effective radioprotectants 
and stimulate hemopoietic recovery after irradiation ii, 15. 

In order to clarify whether the above-mentioned 
favorable effect of carbon-treatment of host mice on the 
recovery of irradiated colony-forming cells is due to 
humoral factor(s), extramedullary hemopoietic colony- 
formation was studied in the host mice either treated with 
carbon partic]es or with bacterial endotoxin. 

Materials and methods. Detai ls  of the  m e t h o d  for 
co lony- fo rmat ion  on macrophage  layer  were r epo r t ed  by  
SEKI1% A cellulose ace ta te  (CA) m e m b r a n e  (20 • 20 ram) 
was inser ted  in to  the  per i tonea l  cav i ty  of 9-week-old 
male mice of D D D  strain.  4 days  later,  t h e y  were in jec ted  
i.v. e i ther  wi th  10 mg of  ca rbon  par t ic les  (Pelikan Ind ia  
ink Cl l /1431  a, Germany)  or w i th  20 ~g bacter ia l  endo- 
tox in  ( l ipopolysaccharide J3 f rom E. coli 0 111 :B4, Difco, 
USA).  24 h af ter  the  t r e a t m e n t ,  the  animals  were i r radia t -  
ed wi th  680 IR of X-rays ,  and t h e n  in jec ted  i.p. wi th  

in the Mouse  Peri toneal  Cavity by  the T r e a t m e n t  

f reshly  ha rves t ed  bone mar ro w  cells 1~ 7 days  af ter  the  
in ject ion of the  bone mar row cells, the  CA m e m b r a n e s  
were t aken  out  and colonies formed on the  mac rophage  
layer  were coun ted  af ter  t he  v isual iza t ion  procedure  by  
the  peroxidase  react ion.  In  order  to inves t iga te  the  effect  
of hos t  m i c ro en v i ro n men t  on the  recovery  of i r rad ia ted  
hemopoie t i c  s t em cells, o ther  groups of hos t  mice, in to  
which  the  CA m e m b r a n e  was also inser ted,  were exposed  
to 480 R of X-rays ,  and  t h e n  in jec ted  wi th  t he  bone  
mar row cells. 1 h la ter  t h e y  were i r rad ia ted  again wi th  
200 IR of X-rays .  Thus,  the  hos t  mice received 680 R of 
X-rays ,  while the  graf ted  bone  mar row cells were exposed 
only to  the  second dose of 200 R in s i tm Other  procedures  
were the  same as in those  for co lony- format ion  wi th  the  

i N. S. WOLF and J. J. TRENTIN, J. Cell Physiol. 75, 225 (1970). 
2 IVY. BERAN, Strahlentherapie 744, 719 (1972). 
3 j .  I7I. HENDRY and L. G. LAJTHA, Radiat. Res. 52, 309 (1972). 
4 W. FRIED, W. CHAMBERLIN, W. H. KNOSPE, S. HUSSEINI and 

F. ]~. TROBAUGH JR., Br. J. Haemat. 24, 643 (1973). 
5 A. MANIATIS, M'. TAVASSOLI and YV. H. CROSBY, Blood 38, 569 

(1971). 
6 R. S. McCusKEY, H. A. MEINEKE and S. F. TOWNSEND, Blood 39, 

697 (1972). 
K. J. MORI and Y. ITO, submitted to Radiat. Res. 

s K. J. MoRI and S. NAKA:~I~:RA, Experientia 26, 1386 (1970). 
9 S. NAKAMURA, Radiat. Res. 52, 130 (1972). 

10 K. J. MoRI, Radiat. Res. 56, 494 (1973). 
11 S. NAKA~URA and K. J. MORI, J. Radiat. Res. 15, 14 (1974). 
le S. H. CHAN and D. M~TCALF, Blood 40, 646 (1972). 
13 D. ME:rCALF, Immunology 21, 427 (1971). 
1~ W. W. SMITH, I. M. ALDERMA~ and R. E. GILLESPI~, Am. J. 

Physiol. 791, 124 (1957). 
is W. W. SMITH, G. BREC~ER, S. FReD and R. A. BUDD, Radiat. 

Res. 27, 710 (1966). 
18 M. SEKI, Transplantation 76, 3 (1973). 


