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only two p a r a t h y r o i d s  which are e m b e d d e d  near  the  
pos ter ior  marg in  of the  thyro id .  Normal ly ,  it  is diff icul t  to 
d is t inguish  t h e m  from the  su r round ing  thy ro id  tissue. 
Ne i ther  I )HT ahme (Group 1) nor  the  c h r o m i u m  sal ts  
alone (Group 2 and 3) a l te red  the  appea rance  of the  
glands  bu t  af ter  t r e a t m e n t  wi th  CrC12 or CrC13 following 
D H T  sens i t iza t ion  (Group 4 and  5), the  p a r a t h y r o i d s  
could easily be d is t inguished  f rom the  su r round ing  
r edd i sh -b rown thy ro id  t issue as bri l l iant  whi te  nodules.  
On de fa t t ed  spec imens  s ta ined  wi th  the  AgNO,  technique ,  
these  p a r a t h y r o i d s  were select ively b lackened,  t h e r e b y  
suggest ing t h a t  the  calc ium was p r e s u m a b l y  depos i ted  in 
the  form of silver reduc ing  p h o s p h a t e s  (Figure 1). Prev ious  
obse rva t ions  had  shown t h a t  in var ious  organs  (e.g. 
pancreas ,  sa l ivary  glands),  calc ium deposi t ion  induced  by  
ca lc iphylaxis  is a lmos t  invar iab ly  l imited to the  s t r o ma  4. 
This  p roved  to be the  case also in the  p resen t  expe r imen t s .  
The pa ra thy ro id  p a r e n c h y m e  remained  free of calc ium bu t  
the  s t r o ma  was heavi ly  i m p r e g n a t e d  wi th  v. Kdssa  
posi t ive  mater ia l  which t ended  to spread  even  in to  the  
s t r o ma  of the  su r round ing  thyro id  (Figure 2). 

In  groups  4 and  5, va ry ing  degrees of connec t ive  t issue 
calcif icat ion were also no ted  wi th in  the  sa l ivary  and  
Brunne r ' s  glands,  pancreas ,  renal  cor tex,  d i a p h r a g m a  and  
p u l m o n a r y  septa .  The calcif icat ion was mos t  in tense  and  
mos t  select ively l imited to the  p a r a t h y r o i d s  in group  5. 
However ,  th is  fact  is no proof  of a f u n d a m e n t a l  d i f ference 
in the  act ion of the  two c h r o m i u m  sal ts  since CrC13 makes  
a per fec t  solut ion,  while CrCl 2 forms a poor ly  to le ra ted  
suspens ion  at  the  dose level used and  hence could no t  be 
given at  the  same dose level as the  CrCl 3. 

Rdsumd. Une calcif icat ion des g landes  p a r a t h y ro i d e s  
a 6t6 r6alis6e chez le ra t  par  sensibi l isa t ion avec une dose 
orale unique de d ihyd ro t achys t6 ro l  suivie, le lendemain ,  
d ' u n e  seule in ject ion in t rave ineuse  de CrC12 ou CrC13. 

Fig. 2. Histologic aspect of the calcified parathyroid, showing 
selective deposition of calcium salts in the stroma of the parathyroid, 
with s:ight spreading into the adjacent thyroid stroma. The paren- 

chymal cells are unaffected (yon K6ssa × 150). 
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Free Radicals  in An imal  T i s s u e s  

The recen t  work of COMMONER, LIPPINCOTT, and  PAS- 
SONEAU 1, on free radicals  associa ted  wi th  enzyme  sys tems ,  
and  GORDY, ARD, and  SHIELDS 2 on i r rad ia t ion  of com- 
pounds  of b iochemical  significance, r ep resen t s  two ap-  
p roaches  to the  analysis  of free radicals  in biological 
mater ia l s  using electron spin resonance  techniques .  

In  order  to  correlate  free radical  concen t r a t ions  wi th  
the  metabol ic  ac t iv i ty  of t issues unde r  d i f fe rent  con- 
di t ions,  we have  examined  the  free radical  concen t r a t ion  
of var ious  whole  tissues. As lyophi l iza t ion has  been shown 
to  cause the  p roduc t ion  of unpa i red  e lec t rons  3, l iquid 
n i t rogen  t e m p e r a t u r e s  were used to t r ap  and  stabi l ize free 
radicals  in t issue samples.  The t issues were thus  frozen bu t  
kep t  h y d r a t e d .  

F resh  t issues were  r emoved  as quickly as possible f rom 
freshly  killed N o r w a y  Rats ,  and packed  in to  silica glass 
tubes  wi th  an in te rna l  d i ame te r  of 4 mm,  and i m m e d i a t e l y  
cooled to  77 K. Abso rp t ion  of microwave  power  was 
ana lysed  a t  a carr ier  wave  f requency  of 9000 Mc/s and  a 
magne t i c  field of 3000 Gs. The concen t ra t ion  of free 
radicals  was  d e t e r m i n e d  by  compar i son  wi th  the  ab-  
sorp t ion  curves  ob ta ined  f rom a s t a n d a r d  carbon  sample .  
Figure  1 shows the  p a t t e r n  of signals ob ta ined  from hear t ,  
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Fig. 1. 3"he signals obtained frmn a carbon standard (5.1 x 1014), rat 
heart muscle; rat liver, and rat kidney. 
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Fig. 2. Decay of free radical concentration at room temperature. The 
% of free radicals is taken as t00% at the first sample, after rapid 
removal from the animal, They are then left to decay at room 
temperature and the % of free radicals determined at specific time 

intervals. 
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Fig. 3. The effect of temperature on the development and decay of 
free radicals. The samples are removed from the animal and kept at a 
specified temperature for 15 rain. The concentration of free radicals 
is then determined, and plotted here with the 20°C taken as 100%. 

liver, and  k idney,  t oge the r  wi th  a ca rbon  sample  con- 
t a in ing  5.1 x 1014 free radicals .  The  signals  ob t a ined  f rom 
t h e  th ree  t issues are  clear ly m u c h  alike. T h e y  all h a v e  g 
values  of 2003, and  d for h e a r t  is 13.5, whi l s t  t h a t  for  
l iver is 14.0, and  k idney  15.0. 

The ra te  of decay  of the  signals  of spec imens  k e p t  a t  
room t e m p e r a t u r e  (18°C) var ied  according to  t he  t issue 
used. The signal f rom h e a r t  decayed  rap id ly  over  the  f i rs t  
hour  a f te r  r emova l  f rom the  animal ,  and  t he r ea f t e r  per-  
s is ted for up to 16 h. Free  radicals  were de tec tab le  for up 
to  24 h in k idney  a n d  20 h in l iver (Figure 2). 

I n  a s t u d y  of the  effect  of t e m p e r a t u r e  on  t h e  ini t ial  free 
radical  concen t ra t ions ,  each t issue was k e p t  a t  a c o n s t a n t  
t e m p e r a t u r e  for 15 min  and  t h e n  immer sed  in l iquid 
ni t rogen.  There  was  an o p t i m u m  free radica l  p roduc t ion  
a t  20-30°C and  the  radicals  in the  k idney  pers i s ted  up to 
75°C. No signal was de t ec t ab l e  f rom h e a r t  or l iver above  
65°C (Figure 3). The effect  of t e m p e r a t u r e  on the  develop-  
m e n t  and  decay  of free radical  concen t r a t ions  appear s  to 
be charac te r i s t i c  and  specific for a given sys tem.  Thoug h  

the  shape  of the  radicals  in all th ree  s y s t ems  appea r s  to be 
similar ,  t h e  decay  a n d  d e v e l o p m e n t  ra te  ind ica tes  t h a t  
those  in  t he  hea r t ,  l iver  and  k i d n ey  are  p r o b a b l y  in 
d i f fe ren t  s y s t e m s  in t he  t i ssues  4. 

Rdsumd. L ' a u t e u r  d6cri t  les r ad icaux  libres pr6sents  
dans  des t issus  cong616s du rein, du foie e t  du cceur du rat .  
Les t a u x  de d6composi t ion  et  les effets  de la t e m p 6 r a t u r e  
sur  la s tabi l i t6  des indices m o n t r e n t  qu ' i l  y a p robable -  
m e n t  dans  ces t issus plusieurs  sys t6mes  de r ad icaux  libres. 
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Cysteamin-Sauerstoff-Antagonismus b e i  d e r  

Strahlenwirkung auf T2-Bakteriophagen 

Obwohl  in den  le tz ten  J a h r e n  zahlreiche U n t e r s u c h u n -  
gen fiber die Schu tzwi rkung  yon  Cyste in  ~-4 oder  Cyste-  
amin  4-~ gegeni iber  s o g e n a n n t e n  d i rek ten  R 6 n t g e n s t r a h -  
lenef fek ten  au f suspend ie r t e  B a k t e r i o p h a g e n  durchgef f ih r t  
wurden ,  war  b i sher  keine e inhei t l iche  D e u t u n g  der  Resul-  
t a re  e rkennbar .  So f anden  ~ARCOVICH 5 u n d  HOWARD- 
FLANDERS e be im P h a g e n  T2 nach  Cys t eaminzugabe  
keinen Schutzef fek t ,  wenn  Sauers tof f  w~lhrend der  Be- 
s t r ah lung  anw esend  war. Dies schien  im W i d e r s p r u c h  zu 
den Be funden  yon  HOTZ und  MULLER 4 ZU s tehen ,  die so- 
wohl  u n t e r  ae roben  als auch  anae roben  Bed ingungen  den 
gleichen Schu tz f ak to r  b e o b a c h t e n  konn ten .  Die hier  mi t -  
ge te i l ten  Ergebnisse  e rm6gl ichen  es nun,  eine e infache 

ErklArung fiir diese n ich t  ohne  wei teres  ve r s t~nd l i chen  
Un te r sch i ede  zu geben.  

Die in fri iher ~ beschr i ebener  Weise  gere in ig ten  und  
t i t r i e r t en  K o n z e n t r a t e  des Col iphagen T2 (wild) en th ie l t en  
zwischen 101° und  1018 p laqueb i ldende  E inhe i t en  pro ml 
Phagenpuf fe r .  Diese S t a m m s u s p e n s i o n e n  w u rd en  zum 
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