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ausser  e iner  I - B a n d v e r d i c h t u n g s z o n e  k a u m  S t r u k t u r -  
e inze lhe i t en  e r k e n n b a r  s ind (Figur  2, d). Die Gr i inde  hier-  
zu s ind n e b e n  dem ger ingen  E l e k t r o n e n s t r e u v e r m 6 g e n  
des Kupfe r s  o f fenbar  eine r e l a t i v  geringe A B - B i n d u n g  im 
r e a k t i v e n  S t r u k t u r m a t e r i a l  infolge s te r i scher  Anlage-  
r u n g s b e h i n d e r u n g  der  grossen C u - P h t h a l o c y a n i n m o l e -  
kfile d u t c h  P r o t e i n a m i n o g r u p p e n ,  wie sie i i ch tmikrosko-  
p isch  im Fal le  ande r e r  Gewebe fes tges te l l t  wurdeY, 12. 
E ine  auf  die A ldehyd f i x i e r ung  folgende D e s a m i n i e r u n g  
b e w i r k t  nf .mlich a u c h  bei  der  g lycer in ie r t en  F lugmuske! -  
f ibri l le  eine vers t f . rk te  A B - B i n d u n g  u n d  somi t  e lekt ro-  
n e n o p t i s c h  sowohl  eine I n t e n s i v i e r u n g  als a u c h  eine s t~r-  
kere  Di f fe renz ie rung  des C u - K o n t r a s t b i l d e s  15. E ine  deu t -  
l ich vers t f . rk te  A B - B i n d u n g  t r i t t  in den  I-B~Lndern u n d  
in der  h / M - R e g i o n  n a c h  e iner  Desamin ie rungsze i t  yon  
2 bis  3 h bei  20 ~ bzw. yon  18 bis  20 h bei  2 ~ ein. Die Blei- 
c i t r a t - S c h n i t t k o n t r a s t i e r u n g  verstf~rkt  dieses e l ek t ronen-  
op t i sche  Bi ld  der  Cu-Ver te i lung,  wobei  n a c h  e infacher  
Fo rmol f ix i e rung  eine AbschwXchung  des Z - B a n d k o n t r a -  
s tes in  Abh/~ngigkei t  yon  der  K o n t r a s t i e r z e i t  infolge yon  
M a t e r i a l e x t r a k t i o n  d u t c h  das  a lkal ische K o n t r a s t i e r -  
m e d i u m  e i n t r i t t  (F iguren  1, b u n d  2, e). Das  a lc ianophi le  
S t r u k t u r m a t e r i a l  s e t z t  a m  Z-St re i fen  an  u n d  e r s t r eck t  
s ich f iber das  I - B a n d .  N a c h  D e s a m i n i e r u n g  s ind Aus-  

l~Lufer bis in  den  Anfangsbe re i ch  des b e n a c h b a r t e n  A- 
B a n d e s  e r k e n n b a r  (Figur 2, d u n d  e). Die U r a n y l a c e t a t -  
S c h n i t t k o n t r a s t i e r u n g ,  ebenso  die OsO4-Nachf ix ierung,  
e rgeben  das  K o n t r a s t b i l d  der  g lyce r in ie r t en  F lugmuske l -  
s a rkomere  u n t e r  Dar s t e l lung  der  le ich t  gequol lenen  Fi la -  
m e n t e  u n d  der  Z-Stre i fen.  

D u r c h  M e t h y l i e r u n g  werden  beide Me ta l l b indungs -  
r e a k t i o n e n  in den  I- u n d  A - B ~ n d e r n  l icht -  und  e lekt ro-  
nen ln ik roskop i sch  vf l l ig  eliminier~, wg~hrend in den  Z- 
St re i fen  der  pos i t ive  Ausfal l  der  Fe-Col lo idreak t ion  im 
F e - K o n t r a s t b i l d  zwar a b g e s c h w ~ c h t  wird,  aber  se lbs t  bei  
langer  M e t h y l i e r u n g s d a u e r  e r h a l t e n  b l e ib t  u n d  d u r c h  
OsO4-Nachf ix ie rung  sogar  vers t f . rk t  e r sche in t  (Figur  2, 
c). Die C e t y l p y r i d i n i u m c h l o r i d - B e h a n d l u n g  b lock ie r t  die 
A B - B i n d u n g  in al len S a r k o m e r e n z o n e n  fas t  v6Iiig. Da-  
gegen f i ihren  I n k u b a t i o n e n  m i t  h y p o t o n i s c h e m  Tris- 
Puffer ,  n i t  0,1 N HC1 oder  h y d r o l y t i s c h e n  E n z y m e n  zu 
ke iner  e indeu t igen  A b n a h m e  der  M e t a l l b i n d u n g e n ;  der  
par t ie l le  t r y p t i s c h e  A b b a u  l iefert  ein AB-  und  Fe-Col- 
lo id-posi t ives  Muske l f r agmen tge r t i s t  u n d  die ex tens ive  
T r y p s i n i e r u n g  ein ungeordne tes ,  das  gleiche Meta l lb in -  
d u n g s v e r m 6 g e n  zeigendes Netzwerk ,  b e s t e h e n d  aus  e iner  
m a t r i x a r t i g e n  Masse, in  welche  die Mi tochondr i ens t r~nge  
e inge lager t  sind. 
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Summary. I t  has  been  d e m o n s t r a t e d  t h a t  A d e t u r o n  (S -2 -aminoe thy l - i so - th iu ron ium adenos ine  t r i phospha te )  showed  
a m a r k e d  p ro t ec t i ve  effect  aga i n s t  t r ans loca t ions  i n d u c t i o n  in mice  germ ceils a f te r  chronic  y-or neu t ron - i r r ad i a t i on .  

S tudies  of t he  a n t i r a d i a t i o n  p o t e n t i a l  of A d e t u r o n  (S-2- 
a m i n o e t h y l - i s o - t h i u r o n i u m  adenos ine  t r i phospha t e )  h a v e  
shown  th i s  c o m p o u n d  to be h i g h l y  effect ive in t e r m s  of 
i n t eg ra l  measures  of r a d i a t i o n  d a m a g e  ~-a. As i t  was f u r t h e r  
found  t h a t  th i s  c o m p o u n d  is c lear ly  able  to  p r o t ec t  ge rm 
cell h e r i t a b l e  s t r u c t u r e s  in  t h e  case o~ acu te  r a d i a t i o n  
exposures  ~, and  to h a v e  low t o x i c i t y  w h e n  g iven  da i ly  for 
a 3-week per iod  (unpub l i shed  da ta) ,  we were led to e x t e n d  
t h i s  l ine of i nqu i ry  to  c o n t i n u o u s  i r rad ia t ion .  

I n  t he  p re sen t  work  spe rma togon ia I  i r r ad i a t i on  effects  
were assessed cyto logica l ly  b y  d e t e r m i n i n g  c h r o m o s o m e  
t r a n s l o c a t i o n  ra t e s  in  p r i m a r y  s p e r m a t o c y t e s  - a t e s t  of 
h igh  s ignif icance in s tud ing  r a d i a t i o n  response  of pre-  
meiot ic  ge rm cell stages.  

Materials and methods. Male H mice aged 3.5 m o n t h s  
were g iven  c o n t i n u o u s  exposure  to  a 900- tad  m e a n  t o t a l  
dose of 226Ra y-rays a t  t .0  • 0.2 r ad /h .  C57BL males  of t he  
same  age were exposed  to a p l u t o n i u m - b e r y l l i u m  source 
of 4.1 MeV n e u t r o n s  a t  a r a t e  of 0.08 • 0.02 r ad /h ,  
rece iv ing  a m e a n  t o t a l  dose of 30 rad.  Ha l f  t he  an ima l s  in 
each  i r r ad i a t i on  group  were in jec ted  i.p. w i t h  da i ly  Ade-  
t u r o n  doses of 300 m g / k g  b o d y  wt .  in  0.5 m l  aqueous  solu- 
t ions .  

Th ree  m o n t h s  fol lowing i r rad ia t ion ,  t he  an ima l s  were 
ki l led to  p repa re  t es t i s  slides b y  t he  m e t h o d  of EvANs e t  
al. 5. F r o m  each  an imal ,  200-300 d i ak ines i s -me taphase - I  
p r i m a r y  s p e r m a t o c y t e s  were examined .  A t  th i s  s tage  of 
spermatogenes i s ,  20 b i v a l e n t s  are n o r m a l l y  formed.  Chro-  
m o s o m e  t r ans loca t i ons  ( symmet r i ca l  in te rchanges)  are 
m a n i f e s t  as r ing  (R) or cha in  (C) mu l t i va l en t s .  

Results. The  Table  shows the  resu l t s  of cy togene t i c  
ana lys i s  in p r i m a r y  s p e r m a t o c y t e s  f rom mice g iven  chro-  
nic y-rays  or neu t rons ,  w i t h  or w i t h o u t  dai ly  A d e t u r o n  
admin i s t r a t i on .  8 -month-o ld  u n t r e a t e d  cont ro l s  showed no 
c h r o m o s o m e  t rans loca t ions .  Chronic  900-rad y-rays  pro-  
duced t rans loca t ions ,  a m o u n t i n g ,  as scored in p r i m a r y  
spe rma tocy te s ,  to  1.35%. The  anomal ie s  observed  were 
exclus ive ly  q u a d r i v a l e n t  r ings  and  chains ,  in 1 :2  ra t io .  
W i t h  da i ly  A d e t u r o n  admin i s t r a t i on ,  r ecovery  of t r a n s -  
loca ted  cells fell to  0 .60% (0.01 < p < 0.02). 

For  30 r ad  chronic  n e u t r o n  exposure ,  t h e  t r an s loca t ed  
cell f r equency  observed  was 1.17%. A d e t u r o n  t r e a t m e n t  
r educed  t h i s  genet ic  d a m a g e  to  0.32~o (p ~ 0.005). I n  
th i s  case also, t he  on ly  forms  of t r ans loca t i on  obse rved  
were r ing  and  cha in  quad r iva l en t s .  

Discussion. I t  is well k n o w n  t h a t  a d e t e r m i n i n g  fac to r  
in mod i fy ing  genet ic  response  to a pa r t i cu l a r  r a d i a t i o n  
dose is t he  t i m e  d i s t r i bu t i on  of th i s  dose. Studies  of t h i s  
po in t  h a v e  c lear ly  shown the  a m o u n t s  of ch romosome  
t r ans loca t i ons  to  d imin i sh  w i t h  decrease  in y_6, ~ or X - r a y  ~ 
dose ra tes .  Our  f igure of 1 .35% for t r a n s l o c a t e d  cell yield 
also ind ica t ed  low dose - r a t e - i r r ad i a t i on  to  be  qu i te  in-  
eff ic ient  in p roduc ing  t rans loca t ions .  This  effect has  m o s t l y  
been  re l a t ed  to the  poss ib i l i ty  of r epa i r  of p r e m u t a t i o n a l  
changes  in chromosomes ,  w i t h  a r e su l t ing  reduc t ion  in t h e  
l ikel ihood of i n t e r change  occurence,  t h o u g h  o ther  fac tors  
also seem to be  invo lved  6, 9. 

I t  h a s  l a t e ly  been  shown  t h a t  acu te  genet ic  d a m a g e  m a y  
be ef fec t ive ly  reduced  b y  r a d i o p r o t e c t i v e  compounds ,  
appl ied  singly4,16,11 or in mixtures12,13. I n  the  case of 
p ro longed  exposures ,  however ,  even  es tab l i shed  an t i r a -  
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Results from the cytogenetical analysis of mice germ cells after chronic ~- or neutron-irradiation with and without Adeturon protection 

Group No. animals No. analyzed cells Cells with translocations 

R IV C IV Total (% =L SE) 

y-Rays  10 2,000 9 18 1.35 ~: 0.15 
Adeturon + y-rays 10 2,000 4 8 0.60 • 0.10 
Neutrons 7 1,740 9 13 1.17 ~ 0.32 
Adeturon + neutrons 4 1,200 4 --  0.32 =}= 0.17 
Control ~ 10 2,000 --  --  0.00 

�9 5 mice C57BL and 5 mice H. 

d i c t i o n  d r u g s  s h o w  a d e c r e a s e  in  t h e i r  a b i l i t y  to  p r o t e c t  
s o m a t i c  as  we l l  a s  g e r m  cei ls .  O u r  p r e s e n t  f i n d i n g s  i n d i c a t -  
ed  t h a t  A d e t u r o n  m a y  s t i l l  b e  p r o t e c t i v e  w h e n  a d m i n i -  
s t e r e d  d a i l y  t o  m i c e  r e c e i v i n g  c h r o n i c  v - e x p o s u r e .  P r e -  
s u m a b l y ,  t h e  c o m p o u n d  r e d u c e s  r a d i a t i o n  d a m a g e  t o  
g e r m  cel ls  b y  a l t e r i n g  t h e  g e n e r a l  r e a c t i v i t y  of  o r g a n i s m  
as  we l l  a s  b y  f a v o r i n g  r e p a i r  p r o c e s s e s .  S u p p o r t i v e  e v i d -  
e n c e  for  t h i s  a s s u m p t i o n  is p r o v i d e d  b y  s t u d i e s  w h e r e  
A d e t u r o n ,  g i v e n  as  p r e t r e a t m e n t  + t r e a t m e n t ,  h a s  b e e n  
o b s e r v e d  t o  p r o t e c t  t h e  h e m o p o i e t i c  s y s t e m ,  s p e e d i n g  u p  
r e c o v e r y  d u r i n g  t h e  p o s t r a d i a t i o n  p e r i o d  14,15 

T h e  p r e s e n t  s t u d y  g i v e s  f u r t h e r  e v i d e n c e  of  t h e  a b i l i t y  
of  A d e t u r o n  t o  p r o t e c t  g e r m  cei ls  f r o m  c h r o n i c  n e u t r o n  
e x p o s u r e .  B i o l o g i c a l  r e s p o n s e  to  h i g h - L E T  r a d i a t i o n  is 
g e n e r a l l y  c o n s i d e r e d  to  be  s u b j e c t  t o  l i t t l e ,  if  a n y ,  dose -  
r a t e  e f f ec t  o r  m o d i f i c a t i o n  b y  p r o t e c t a n t s  a c t i n g  t h r o u g h  
o x y g e n - e f f e c t - r e l a t e d  m e c h a n i s m s  ls,17. H o w e v e r ,  f r o m  a 
m o r e  c r i t i c a l  r e v i e w  of  t h e  r e l e v a n t  l i t e r a t u r e ,  i t  a p p e a r s  
t h a t  s o m e  r e s e r v a t i o n  is n e e d e d  in  s u c h  a g e n e r a l i z a t i o n ,  
s i n c e  e x p e r i m e n t a l  r e s u l t s  a r e  o f t e n  d i v e r g i n g  or  i n c o m -  
p l e t e .  I t  s h o u l d  be  p o i n t e d  o u t  t h a t ,  u n t i l  d i s p r o v e d  in  
e x p e r i m e n t s  w i t h  d o s e  r a t e s  s u f f i c i e n t l y  low t o  a l l ow  
r e p a i r  t o  t a k e  p lace ,  t h e r e  is n o  a - p r i o r i  g r o u n d  to  r u l e  o u t  
t h e  p o s s i b i l i t y  of  o c c u r r e n c e  of  r e p a i r  p r o c e s s e s  in  t h e  c a s e  
of  h i g h - L E T  r a d i a t i o n  e x p o s u r e s .  F u r t h e r m o r e ,  p o s i t i v e  
e v i d e n c e  h a s  b e e n  o b t a i n e d  t h a t  S - c o n t a i n i n g  p r o t e c t a n t s  
m a y  be  e f f e c t i v e  a g a i n s t  n e u t r o n - i n d u c e d  d a m a g e  b y  
m e c h a n i s m s  d i f f e r i n g  f r o m  t h o s e  t h a t  u n d e r l i e  p r o t e c t i o n  
f r o m  l o w - L E T  r a d i a t i o n  16,16. 
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Summary .  I n  h u m a n  f o e t a l  b l o o d  t h e  p r e s e n c e  of  M i e r o c o c c a c e a e  in  t h e  u n s t a b l e  L - f o r m ,  p r o b a b l y  t a k i n g  o r ig in  f r o m  
t h e  p l a c e n t a l  t r a n s m i s s i o n  of  m i n i m a l  r e p r o d u c t i v e  u n i t s ,  h a s  b e e n  r e c o g n i z e d  b y  m e a n s  of  m i c r o s c o p i c  a n d  c u l t u r a l  
m e t h o d s .  

A n  i n c o r p o r a t i o n  o f  14C- a n d  a n - l a b e l l e d  n u c l e o s i d e s  
a n d  a m i n o  a c i d s  in  s u s p e n s i o n s  of  e r y t h r o c y t e s  1 a n d  
p l a t e l e t s  2 f r o m  n o r m a l  h u m a n  s u b j e c t s  h a s  b e e n  d e t e c t e d  
a n d  c o n s i d e r e d  t o  be  a t t r i b u t a b l e  t o  m e t a b o l i c  p r o c e s s e s  
of  b a c t e r i a l  L - f o r m s .  T h e  u b i q u i t o u s  s y m p t o m l e s s  p r e s -  
e n c e  of  u n s t a b l e  L - f o r m s  of  M i c r o c o c c a c e a e  in  t h e  c i r -  
c u l a t i n g  b l o o d  h a s  b e e n  d e s c r i b e d  3-5 a n d  f u r t h e r  c o n -  
f i r m e d ,  f o l l o w i n g  o t h e r  a u t h o r s ' 6  a n d  o u r  o w n  o b s e r v a -  
t i o n s .  T h i s  p r e s e n c e  a p p e a r s  t o  be  c o r r e l a t e d  to  a s t a t e  o f  
i m m u n o l o g i c a l  t o l e r a n c e  ( m a n u s c r i p t  in  p r e p a r a t i o n ) .  
P r e v i o u s  r e s e a r c h e s  7 h a v e  d e m o n s t r a t e d  t h e  p l a c e n t a l  
t r a n s m i s s i o n  of  Haemobartonella muris ,  a m i c r o o r g a n i s m  
w h i c h ,  f r o m  t h e  p o i n t  o f  v i e w  of  o t h e r  a u t h o r s  a n d  o u r -  
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