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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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U n s t a b l e  L - F o r m s  of M i c r o c o c c i  in  H u m a n  F o e t a l  B l o o d  

G. G. TEDESCHI, ]) .  AMICI a n d  I .  SANTARELLI 

Is t i tu to  di Fisiologia Generale dell'  Universitde, f - 6 2 0 3 2  Camerino (Italy),  2 February 1976. 

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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selves, m a y  be considered as a mycop la sma  or as the  s table  
L- form of a bac t e r i um 8, 9. 

Some observa t ions  (unpubl ished results) concerning 
ra tes  and kinet ics  of incorpora t ion  of 2-1~C-thymidine in 
p la te le t - r ich  p lasma  f rom h u m a n  foetal  blood led us to 
inves t iga te  the  possible presence  of bacter ia l  L-forms in t he  
blood of h u m a n  foetuses.  

Materials and methods. Smears  were p repa red  wi th  
blood ob ta ined  a t  b i r t h  unde r  s t r ic t ly  sterile condi t ions  
f rom the  umbil ical  cord of 30 normal  h u m a n  foetuses.  12 
blood spec imens  were mixed  wi th  ACD (1:10) and  cen- 
t r i fuged 20 min  a t  225 g: the  s u p e r n a t a n t s  were uti l ized 
for t he  incuba t ion  assays. The cul tural  and  microscopic 
examina t ion  m e t h o d s  were those  used p rev ious lyh  

Results and discussion. Struc tures  which  could be 
in t e rp re t ed  as i m m a t u r e  microbial  forms were of ten  
recognizable following careful  examina t ion  of the  blood 
smears.  They  were  free or connec ted  to  t he  e ry th rocy te s  
and pla te le ts  and looked like minu te  spheres  or rods, 
i r regular ly shaped,  isolated or in groups,  of ten e m b e d d e d  
in a m a t r i x  of more  or less basophi l  mucous  mater ia l  
(Figures 1 and  2). They  showed var ious  degrees of s ta in ing 
aff ini ty  wi th  Giemsa, basic fucsin, Dienes '  s t ra in  and, 
following acridine orange staining,  yellow-green,  orange 

or r edd i sh  f luorescence.  Various n u m b e r s  of appa ren t l y  
fully developed coccoidal  forms were also de tec tab le  in 
some smears.  

Fol lowing 10 days  incuba t ion  of 5 f rom 12 p la te le t - r ich  
p lasma  specimens  t aken  under  examina t i on  f rom this  
po in t  of view, the  presence  of s t ruc tu res  free in the  
m e d i u m  or connec ted  to p la te le ts  undergoing  a process  of 
lysis could be recognized by  means  of cen t r i fuga t ion  at  
2000 g and microscopical  examina t ion  of the  sed iments :  
such s t ruc tures  could easily be d is t inguished  f rom p la te le t  
granules  and mi tochondr i a  on the  basis  of the i r  size, 
morpho logy  and  s ta in ing  affinity,  and could be in t e rp re t -  
ed as bacter ia l  forms in d i f ferent  s tages of evolut ion  and 
degenera t ion .  In  the  o the r  7 cases, the  bacter ia l  g rowth  
was macroscopica l ly  recognizable be tween  the  2nd and 
5th day  of incuba t ion  on the  basis of the  increasing tur-  
b id i ty  followed by  sed imenta t ion .  CoccoidaI forms in 
var ious  s tages of evolut ion  free in suspension or adher ing  
to  amorphous  mate r ia l  were present .  

s R. WIGA~"D, Morphologische und serologische Eigenscha]ten der 
Bartonellen (Georg-Thieme-Verlag, Stuttgart 1958). 
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Figs. 1 and 2. Smears of blood from the umbilical cord. Immature uficrobial forms free or embedded in a matrix of inueous material may 
often be recognized. Giemsa, • 2,000. 

Figs. 3 and 4. Microbial forms looking like Mycococcus (Krassilnikov) grown in culture from a specimen of blood from the umbilical cord. 
Basic fucsin, • 3,000. 
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Serial  subcu l tu re s  on n u t r i e n t  aga r  were o b t a i n e d  f rom 
6 p r i m a r y  b r o t h  cu l tures .  5 s t r a i n s  could  be  inde f in i t e ly  
p r o p a g a t e d  a n d  were recognized as be long ing  to t he  f ami ly  
Micrococcaceae ~0: f u r t h e r  c h a r a c t e r i z a t i o n  of such  micro-  
o rgan i sms  is ac tua l ly  in  progress.  T he  6 th  bac te r i a l  s t r a i n  
ceased to  grow fol lowing t he  3rd t r ans f e r ;  i t  showed  
s t r u c t u r e s  looking  like L- fo rms  and  coccoidal  forms of 
va r ious  size w i t h  b u d d i n g  rod le t s  g iv ing  or igin to  a 
cons iderab le  n u m b e r  of smal l  bac i l l a ry  forms, some of 
wh ich  appea red  to  increase  in size a n d  r e v e r t  to  t he  coccal  
phase  (Figures 3 a n d  4); such  aspec t s  were in full  agree-  
m e n t  w i t h  t he  desc r ip t ion  of Mycococcus (Krass i ln ikov)  
g iven  b y  P~ASE~. 

I n  o rder  to  real ize all  t h e  p r ecau t i ons  needed  to avo id  
t he  poss ib i l i ty  of c o n t a m i n a t i o n ,  on ly  a l imi ted  n u m b e r  of 

cases ha s  been  k e p t  u n d e r  e x a m i n a t i o n :  neve r the l e s s  t h e  
resu l t s  here  descr ibed  a p p e a r  to  be  s ign i f ican t  a n d  m a y  
help  to  exp la in  w h y  t he  mic roo rgan i sms  wh ich  are t he  
ob jec t  of our  research  show a large d i f fus ion in t he  cir- 
cu l a t i ng  b lood of adu l t  sub jec t s  and  do n o t  give rise to  a n  
eff ic ient  immuno log i ca l  r eac t i v i t y .  Such  resu l t s  m a y  be  
p rov i s iona l ly  i n t e r p r e t e d  on  t he  bas is  of t he  a s s u m p t i o n  
t h a t  t h e  bac te r i a ,  p r o b a b l y  in t he  s tage  of m i n i m a l  re- 
p r o d u c t i v e  un i t s  of t he  u n s t a b l e  L-phase ,  m a y  r each  t h e  
foetus  t h r o u g h  t he  p l acen t a l  c i rcu la t ion .  

lo Bergey's Manual o[ Determinative Bacteriology, 8th edn. (Williams 
& Wilkins Co, Baltimore 1974). 

11 p. PEASE, J. med, Microbiol. 3, 186 (1970). 

H i g h  Leve ls  of  Free  Fatty  Ac ids  and their  Es t er s  in L y m p h o i d  Cel ls  R e s i s t a n t  to  C o r t i s o n e  or Cyc lo -  
p h o s p h a m i d e  

S. I~IGOSHI and M. AKIYAMA 

Department o] Pharmacology, School o~ Medicine; and Department o/ Pharmacology Cancer Research Institute, Kana-  
zawa University, 73-7 Takara-machi, Kanazawa 920 (Japan), 16 January  7976. 

Summary .  The l y m p h o i d  cells f rom t h y m u s ,  s lpeen or mesen te r i c  l y m p h  node  of mice t r e a t e d  w i t h  hydroco r t i sone  or 
c y c l o p h o s p h a m i d e  c o n t a i n e d  t h e  s ign i f ican t ly  h i g h  levels  of free f a t t y  acids, t r ig lycer ides  a n d  choles te ro l  es ters  as 
c o m p a r e d  to the  co r re spond ing  cells f rom u n t r e a t e d  animals .  

I t  has  been  k n o w n  for a long t ime  t h a t  cor t icos tero ids  
are l y m p h o l y t i c  a n d  i m m u n o s u p p r e s s i v e  1-5. However ,  
t h e r e  are  r e m a r k a b l e  differences  in  suscep t ib i l i ty  to  
cor t icos tero ids  a m o n g  va r ious  species:  mice, r a t s  a n d  
r a b b i t s  be ing  far  more  sens i t ive  t h a n  guinea-pigs,  mon-  
keys  a n d  man% I n  mice, sys t emic  a d m i n i s t r a t i o n  of cor- 
t i cos te ro ids  resul t s  in  r ap id  a t r o p h y  of t h y m u s ,  spleen a n d  
l y m p h  nodes,  a n d  p r o n o u n c e d  decrease  of l y m p h o c y t e s  in  
these  t i ssues  4, 5, ~, s. The  r e m a i n i n g  cells in  mouse  t h y m u s  
a f t e r  cor t i sone  t r e a t m e n t  are k n o w n  as cor t isone-res is-  
t a n t  t h y m i c  cells w h i c h  are v e r y  eff ic ient  in  t he  cell- 
m e d i a t e d  i m m u n e  reac t ions ,  in  t h a t  t he  co r t i sone - re s i s t an t  
splenic  a n d  l y m p h  node  l y m p h o c y t e s  are also invo lved  9-~5. 
Cyc lophosphamide ,  an  i m m u n o s u p p r e s s i v e  agent ,  also 
ha s  been  r epo r t ed  to deple te  t h e  l y m p h o c y t e s  p r e s en t  in 
t h y m u s  and  o the r  l y m p h o i d  t i s sues  of mice  1,~,5,~6. 
However ,  l i t t le  i n f o r m a t i o n  is ava i l ab le  a b o u t  t he  cel lular  
c o m p o n e n t s  of l y m p h o c y t e s  r e s i s t a n t  to  cor t icos tero ids  
or c y c l o p h o s p h a m i d e  in an imals .  I n  t he  p r e s en t  exper i -  
men t s ,  we e x a m i n e d  t h e  l ipid compos i t i on  of l y m p h o i d  
cells f rom t h y m u s ,  sp leen and  mesen te r i c  l y m p h  node  of 
mice t r e a t e d  w i t h  h y d r o c o r t i s o n e  or  cyc lophosphamide .  
This  p a p e r  r epor t s  a s ign i f ican t  d i f ference in l ipid compo-  
s i t ion  of l y m p h o i d  cells b e t w e e n  d r u g - t r e a t e d  mice a n d  
u n t r e a t e d  an imals .  

A d u l t  female  mice  of ddN s t ra in ,  weighing  24-26 g, 
were used t h r o u g h o u t .  T he  t h y m u s ,  spleen and  mesen te r i c  
l y m p h  node  were o b t a i n e d  e i t he r  f rom mice t r e a t e d  w i t h  
hydrocor t i sone ,  mice  t r e a t e d  w i t h  c y c l o p h o s p h a m i d e  or 
f rom u n t r e a t e d  an ima l s  (normal  mice). The  f i rs t  g roup  of 
mice was in jec ted  i.p. w i t h  12.5 m g  of hyd roco r t i sone  
ace t a t e  (Scher ing  AG, G e r m a n y )  pe r  100 g of b o d y  we igh t  
a n d  ki l led b y  cervical  d i s loca t ion  2 days  l a t e r  1~ 11 The  
second group of an i m a l s  rece ived  t he  i.p. i n j ec t ion  of 
7.5 m g  of c y c l o p h o s p h a m i d e  (Asta  W e r k e  AG, Ge rmany)  
pe r  mouse  3 days  before  t he  exper iments1% To o b t a i n  a 
suff ic ient  a m o u n t  of l y m p h o i d  ceils, t h e  t i ssues  were 
r e m o v e d  and  pooled f rom 50-150 i n d i v i d u a l  mice wh ich  

h a d  been  fed w i t h  d ie t  and  g iven  w a t e r  ad  l ib i tum.  The  
pooled t i ssues  were cu t  in to  smal l  pieces, suspended  in 
p h o s p h a t e - b u f f e r e d  sal ine (pH 7.2)1~ and  f i l tered t h r o u g h  
gauze. A smal l  p o r t i o n  of t he  cell suspens ion  was used for 
cell coun t ing .  The  r e m a i n i n g  cell suspens ion  was t r e a t e d  
w i t h  0 .83% NH~C1, fol lowed b y  r epea t ed  wash ings  is. 
E x t r a c t i o n ,  f r a c t i o n a t i o n  a n d  q u a n t i t a t i o n  of l ipid com- 
p o n e n t s  of t he  l y m p h o i d  ceils were pe r fo rmed  b y  t h e  
m e t h o d  descr ibed  previously1% 
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