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schiedenartigen Kationenaustauschern hin, die unter an- 
derem auch eine Erkl~rungsm6glichkeit ffir die Organ- 
spezifit~t gewisser Amine abgeben. Ein synthetischer 
Ionenaustauscher mit  Sulfos~uregruppen als aktiven 
Zentren vermag in Gegenwart einer /iquivalenten Menge 
Natriumionen Amine im allgemeinen sehr bevorzugt ein- 
zutauschen, wobei yon den gew~hlten Aminen nur d- 
Glucosamin schw/icher als Natr ium festgehalten wird. 
Entsprechend diesen Modellversuchen ist anzunehmen, 
dass auch physiologische makromolekulare Polyetektro- 
tyte, die - wie etwa Heparin - /%hntich aktive Zentren 
besitzen, im Organismus mit  Aminen biogener oder exo- 
gener Natur  in st~rkere Wechselbeziehung treten k6nnen 
als mit  anorganischen Kationen. 

Ganz andere Verh/iltnisse finden sich jedoch am sauren 
Ionenaustauscher mit  Carboxylgruppen als aktiven Zen- 
tren. Hier werden die Amine ganz unterschiedlich stark 
eingetauscht;  die Natriumionen spielen eine sehr wichtige 
Rolle und werden zum Teil bedeutend starker aufgenom- 
men. Analog zu diesen Befunden k6nnen wohl Carboxyl- 
gruppen tragende Organstrukturen, wie sie etwa in neur- 
amins/iurehaltigen Grenzfl/ichen vorliegen, nur mit  ge- 
wissen Aminen bevorzugt in Wechselbeziehung treten, 
w~hrenddessen andere Amine infolge des Einflusses an- 
organischer Kationen weniger selektiv aufgenommen 
werden. 

Ein Vergleich der Aktivit~tsreihen der beiden Harze 
zeigt ausserdem, dass gewisse Amine in den beschriebenen 
Systemen sehr unterschiedlich stark eingetauscht werden 

k6nnen: So wird beispielsweise Mezcalin vom SulfosAure- 
harz mit 75,2% ausgesprochen bevorzugt festgehalten. 
Seine Aufnahme am Karboxylgruppenharz ist mit  37% 
geringer als die der Natriumionen mit 46,6%. 

Angesichts der H~iufigkeit von biogenen Makromole- 
kfilen mit  Polyelektrolytcharakter diirften im Organismus 
Ionenaustauschvorggnge, sei es an Depot- oder an Rezep- 
torstrukturen, eine bedeutsame Rolle spielen, wobei die 
biogenen Ionenaustauschsysteme - in ~ihnlicher Weise wie 
die yon uns verwendeten Harze - ihre spezifische Funktion 
vor  allem der Art ihrer tadungstragenden Gruppen ver- 
danken. 

Summary. The influence of an inorganic cation (sodium) 
was studied upon the distribution of physiologically or 
pharmacologically important  amines on two different acid 
ion exchangers. When cation and amine are added in 
equivalent  amounts to an exchange system of correspond- 
ing capacity, the distribution pattern of the amine shows 
differences which are characteristic of. the active groups 
(SO3H, COOH) of the relevant exchanger. Such reactions 
are thought to be of importance in biological activities of 
polyelectrolytes. 
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Calcification of the Parathyroids Induced 
by Calciphylaxis ~ 

Calciphylaxis is a condition of hypersensitivity in which 
during a 'critical period' after sensitization by a systemic 
calcifying factor (e.g., v i tamin-D compounds, parathyroid 
hormone), t rea tment  with certain challengers (e.g. metallic 
salts), causes an acute local tissue calcification followed by 
inflammation and sclerosis. A topical calciphylaxis thus 
induced by subcutaneous injection of challengers results 
in a cutaneous calcinosis reminiscent of calcareous sclero- 
derma. However, in suitably sensitized (e.g., dihydro- 
tachysterol-treated) rats, calciphylactic reactions can also 
be elicited rather selectively at  predetermined sites (e.g. 
in the pancreas, bile ducts, uterus, spleen, Kupffer cells, 
lungs, salivary glands, lacrimal glands) by the intravenous 
administration of challengers that  have a particular 
affinity for one or the other organ *-4. 

Here we should like to report on the production of an 
almost selective parathyroid calcification by the use of 
chromium salts as calciphylactic challengers. 

Materials and Techniques. Fif ty  female Hottzman rats 
with an initial body weight of 105 g (range 100-110 g) 
were subdivided into five equal groups treated as follows: 
Group 1: Dihydrotachysterot (DHT); Group 2: CrC1,; 
Group 3: CrCI~; Group 4: DHT + CrCI~; Group 5: DHT 
+ CrC13. DHT (Calcamin ®, Wander) was given at the 
dose of 1 mg in 0.5 ml corn oil by stomach tube once on the 
first day. Chromous chloride (CrCI~, 3.5 mg in 0.35 ml of 
water) and chromic chloride (CrC136H20, 10 mg in 1 ml 
water) were injected intravenously once on the second 
day. All animals were killed with chloroform on the sixth 
day. After inspection with a stereoscopic toupe, specimens 
of various organs were fixed in alcohol-formol for the 
subsequent histochemical demonstration of calcium by 
the v. K6ssa technique. 

Results. At autopsy, the most striking finding was the 
intense calcification of the parathyroids. The rat possesses 

Fig. 1. Selective calcification of the parathyroids, in two rats 
sensitized with DHT. In addition, one (left) received CrC1 a. The 
calcified parathyroids are white in the fresh (top) and black in the 

AgNO3-stained specimen (bottom). 
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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. Absorp 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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