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b u t  remains  a t  a p la teau  unt i l  m i d w a y  along the  length  of 
the  organ,  a t  which po in t  t he  ac t i v i t y  drops s teadi ly.  
These  3 enzymes  corre la te  best  wi th  t he  dens i ty  of e lectro-  
p laques  and  membranes ,  which h a v e  been  shown to  h a v e  
similar  gradientsS,L 

The  a c t i v i t y  of L D H  tends  to  decrease along the length  
of the  organ, bu t  slopes more  gradual ly  than  the  o ther  
enzymes.  Subcel lular  f rac t iona t ion  studies (Table) reveal  
t h a t  t he  l a t t e r  enzyme is soluble and no t  m e m b r a n e  
bound.  Al though  the  dens i ty  of cells a long the  l eng th  of 
the organ decreases rap id ly  in a caudal  direct ion,  the  cells 
become larger  in size near  the  caudal  e n d L  In  fact ,  the  
cells are  suff icient ly large in t he  organ  of Sachs to  al low 
measu remen t s  on single cells 17,1s. Therefore,  a long the  
length  of t he  electric organ,  there  is a smal ler  decrease in 
the  in t racel lu lar  con t en t  compared  to  t he  decrease in the  
cel lular  and m e m b r a n e  densi ty .  The  d is t r ibut ion  of L D H  

The specific activities of 3 enzymes from the subcellular fractionation 
of the main organ of Electrophorus electricus 

Frac- Na+- K+-ATPase AChE LDH 
tion #moles Pi /*moles AcSCh /zlnoles NAD + 

h-mg prot. hydrolyzed rain-rag prof. 
min-mg prot. 

NUC 33.0 23.4 0.55 
MIT 39.3 25.5 0.53 
MIC 59.4 64.0 0.56 
SUP 0.56 4.7 5.84 

resembles  t h a t  of succinic dehydrogenase  ~ and  bo th  en- 
zymes  p robab ly  ref lect  in t racel lu lar  con ten t  a long the  
electr ic  organ.  

The  organ of Sachs conta ins  t h e  lowest  ac t iv i t ies  of all  
4 enzymes  studied.  Calcula t ion of the  e n z y m e  act iv i t ies  in 
t e rms  of pro te in  concen t ra t ion  y ie lded similar  qua l i t a t i ve  
results. This  s tudy  also demons t r a t e s  t h a t  the  ros t ra l  
pa r t  of the  main  organ is the  preferable  region in the  
p repara t ion  of Na+-K+-ATPase ,  A C h E  and ChAc f rom 
electric eels. 

Rgsumd. La  dis t r ibut ion  des act ivi t6s  de la Na+-K  +- 
ATPase ,  de  l 'ac6tylchol inest6rase e t  de la chol ineac6tylase  
correspond ~ la  densit6 des membranes  le long de l ' o rgane  
61ectrique. L a  plus h a u t e  concen t ra t ion  des ac t iv i t6s  
enzyma t iques  ainsi  que  Ie plus grand  nombre  de  m e m - ,  
branes  se t r o u v e n t  dans  la par t ie  rostrale  e t  tous  2 di- 
m i n u e n t  vers la par t ie  caudale .  La  d iminu t ion  de l ' ac t iv i t~  
de la d6shydrog6nase lac t ique  est  plus graduel le  dans  le 
sens ros t ro-caudal  et  ceci correspond p robab lemen t  au 
contenu  intracel lulaire  le long de l 'o rgane  61ectrique. C 'es t  
dans  l 'o rgane  de Sachs que  l ' ac t iv i t6  des 4 enzymes  
etudi~es est  la plus basse. 
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The assay methods were as described in the text with the exception 
that the various fractions were appropriately diluted to yield uniform 
results. 
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Stimulation und Depression der Phagozytoseaktivit~it des retikulo-endothelialen Systems nach 
R6ntgenbestrahlung 

Die Phagozy toseak t iv i t~ t  des re t ikulo-endothel ia len  
Sys tems  (RES)  nach  Ganzk6rpe r -R6n tgenbes t rah lung  
(GKB) is t  n ich t  gekl~rt.  Mit  verschiedenen Methoden  
wurden  en tweder  keine oder  nu r  geringe, ins ignif ikante  
Ver~nderungen  gefunden  (Li te ra tur  bei 1). Mit  dem Kohle-  
Tes t  (carbon clearance 2) haben  wir  e inen s ta rken  Phago-  
zytose-Anst ieg  bei M~usen festgestel l t  3. Zur  gleichen Zei t  
ber ich te ten  FRED et  al. 4 fiber eine Depress ion;  sie haben  
ebenfalls  M/iuse und den I~ohle-Test  benutz t ,  abe t  hShere 
Kohledosen  angewandt .  Es  erschien deshalb notwendig,  
die Frage  der  Phagozytose / inderungen  nach  G K B  noch- 
mals  e ingehend zu prfifen. 

Methodik. Weisse M/iuse, N M R I .  90 R / m i n ;  200 kV, 
15 mA.  B e s t i m m u n g  des Phagozy tose - Index  K und des 
korr ig ier ten  Phagozy tose - Index  ~ nach  i .v.  I n j ek t ion  
einer  Kohlesuspension s. I n  einer ersten Versuchsreihe 
wurden  nach  BlozzI  * 8 oder  16 m g  Kohle]100 g K6rper -  
gewicht  inj iziert ,  in einer  zwei ten  Versuchsreihe (Modifi- 
ka t ion  nach  FRED 4) "45 mg  Kohle/100 g K6rpergewicht .  

Versuchsergebnisse. (I) S t imula t ion  (8-16 mg  Kohle  pro 
100 g): (1) Bei 30 Tage  al ten M~usen stiegen die Wer t e  
fiir K und ~ am 4. Tag  nach  750 R (DL 90/30) s tark  an  
und bl ieben bis zum 10. Tag  e rh6ht  (Tabelle). Das Maxi-  
m u m  des Anst iegs lag zwischen dem 4. und 7. Tag,  (2) Der  

Phagozy tose-Ans t ieg  war  schon nach  250 R nachzu-  
weisen. E r  war  zwischen 250 und 750 R dosisabh~ngig.  
750 R u n d  1000 R zeigten keinen Wirkungsunte rsch ied .  
(3) Die S t rah lenwi rkung  war  a l tersabh/ ingig:  der  Ans t ieg  
t r a t  bei 45 und 60 Tage  a l ten  M~usen 2 bis 3 Tage  sparer  
auf  ats bei 30 Tage  a l ten  Tieren.  (4) Der  Phagozy tose-  
Anst ieg  schien urn so grSsser zu sein, je  s ta rker  die klini- 
schen S y m p t o m e  der  S t r ah lenkrankhe i t  ausgepr/ igt  
waren. (II) Depression (45 mg  Kohle/100 g): Nach  750 R 
war  die Phagocy tose  v o m  1. bis 4. Tag  herabgesetzt .  A m  
2. und 3. Tag  war  die Depression s ignif ikant :  unbes t rah l t e  
Kont ro l l t i e re  K = 0,0082, bes t rahl te  Tiere  K = 0,0056 (je 
10 M/~use, Mit te lwerte) .  
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Folgerungen. (1) E s  h i tng t  v o n d e r  Kohledos i s  at), ob  
n a c h  G K B  eine S t i m u l a t i o n  oder  eine Depress ion  de r  
P h a g o z y t o s e a k t i v i t i i t  im  R E S  gemessen  w e r d e n  k a n n .  
D u r c h  die be iden  ve r s ch i eden  h o h e n  K o h l e d o s e n  w e r d e n  
also 2 v e r s ch i edene  E i g e n s c h a f t e n  de r  P h a g o z y t e n  erfasst .  
(2) Mi t  8 -16  m g  Koh le  wi rd  die G e s c h w i n d i g k e i t  de r  Auf-  
n a h m e  yon  Kohle  in  die P h a g o z y t e n  gemessen.  Die Ab-  
h~Lngigkeit de r  P h a g o z y t o s e s t i m u l a t i o n  v o n d e r  S t r a h l e n -  
dosis  u n d  d e m  Al te r  de r  Mituse sowie ihr  ze i t l icher  Ver-  

Phagozytose-Anstieg bei r(intgenbestrahlten MAusen 

TaRe nach Phagozytose-Index 
Bestrahlung K 

2 0,043 6,26 
4 0,068 ~ 8,85" 
5 0,088 b 8,58 ~ 
7 0,077 7,96 
9 0,057 7,22 

Kontrolle 0,034 5,40 
unbestrahlt 

GanzkSrperbestrahlung, 750 R. * carbon clearance*, 8 mg Kohle]100 g 
K6rpergewicht Varianzanalyse. Mittelwerte. s x ftir K = 4- 0,007, ftir 
0t = 4- 0,36. a p < 0,05; b p < 0,01. 

lauf  (Beginn,  M a x i m u m )  weisen au f  e ine  urs / ichl iche  
B e z i e h u n g  zur  S t r a h l e n k r a n k h e i t  h in .  V e r m u t l i c h  t r e t e n  
infolge D a r m s c h / i d i g u n g  bak te r i e l l e  E n d o t o x i n e  in  das  
B l u t  f iber;  solche E n d o t o x i n e  h a b e n  eine s t a r k e  p h a g o -  
zy tose s t e ige rnde  "Wirkung 5. (3) Mi t  45 m g  Koh le  wi rd  die 
K a p a z i t i i t  d e r  P h a g o z y t e n  ffir Koh le  gemessen.  Die  s chon  
vo r  B e g i n n  de r  S t r a h l e n k r a n k h e i t  als P h a g o z y t o s e h e r -  
a b s e t z u n g  n a c h w e i s b a r e  L e i s t u n g s m i n d e r u n g  de r  P h a g o -  
z y t e n  is t  die Folge e iner  S t rah lensch /~digung  de r  Zel len s. 

Summary. T h e  effec t  of X - i r r a d i a t i o n  on  t h e  p h a g o -  
cy t ic  a c t i v i t y  of t h e  R E S  d e p e n d s  on  t h e  c a r b o n  dose. 
Us ing  smal l  doses a s t i m u l a t i o n  was f o u n d ;  t h i s  i nd i ca t e s  
a n  inc reased  ve loc i ty  of c a r b o n  u p t a k e  b y  t h e  phagocy te s .  
Us ing  h igh  doses  a dep res s ion  was  f o u n d  i n d i c a t i n g  a 
dec reased  p h a g o c y t i c  c a p a c i t y  of t h e  cells. 
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Biochemical  Changes in 9, I0 -Dimethyl - l ,2 -Benzanthracene  Painted Mouse Skin 

M a r k e d  changes  in t he  acid m u c o p o l y s a c c h a r i d e  p a t t e r n  
h a v e  b e e n  obse rved  in d e r m a l  c o n n e c t i v e  t i ssue  s u b m i t t e d  
to  p a i n t i n g  w i t h  t h e  ca rc inogen  9, 10-dimethyl -1 ,  2-benz-  
a n t h r a c e n e  (DMBA) 1,2. Us ing  m e t h y l c h o l a n t r e n e  topic-  
ally,  o t h e r s  s f o u n d  no  s ign i f i can t  c h a n g e s  in d e r m a l  
h y d r o x y p r o l i n e ,  ty ros ine ,  hexoses ,  hexos am i ne ,  a n d  
uron ic  ac id  of mice  a n d  r a b b i t s  t h r o u g h o u t  t he  en t i r e  
course  of t h e i r  ca rc inogenes i s  s tudies .  

T h e  p r e s e n t  p a p e r  deals  w i t h  b i ochem i ca l  changes  a f t e r  
D M B A  p a i n t i n g  of t h e  sk in  of S T / E h  female  mice,  
specif ical ly  in t h e  c o n t e n t  of wa te r ,  h y d r o x y p r o l i n e ,  
h e x o s a m i n e  a n d  uron ic  acid.  

Materials and methods. F o r t y  y o u n g  female  mice  aged 
6 weeks  a n d  weigh ing  a b o u t  20 g each  were  d iv ided  in to  
3 e x p e r i m e n t a l  a n d  2 con t r o l  g roups .  8 mice  se rved  as  
u n t r e a t e d  con t ro l s  (group I). 8 a n i m a l s  were  p a i n t e d  o n  
t h e  a b d o m i n a l  sk in  w i t h  0.05 ml  t h i ophene - f r ee  b e n z e n e  
once  a week  for  6 weeks  (group II) .  24 mice  (groups I I I ,  
I V  a n d  V) were  p a i n t e d  on  t h e  a b d o m i n a l  sk in  w i t h  
0.05 m l  of 0 .5% D M B A  in  b e n z e n e  once  a week  for  4, 8 
a n d  12 weeks.  48 h before  sacrifice,  e ach  m o u s e  rece ived  
0.2 mC/0 .2  ml  of 3~S in s ter i le  w a t e r  i.p. Af te r  sacrifice 
t h e  sk in  was  d issec ted  off t h e  u n d e r l y i n g  t issue.  Samples  
of a b o u t  2 × 1 c m  were  r e m o v e d  f rom t h e  p a i n t e d  a r ea  
a n d  we ighed  i m m e d i a t e l y .  T h e  w a t e r  c o n t e n t  was  de te r -  
m i n e d  b y  t h e  d i f fe rence  in  w e i gh t s  be fore  a n d  a f t e r  d ry ing .  
T h e  samples  were  d e f a t t e d  b y  ace t one  a n d  e ther .  

20-40  m g  of dr ied,  d e f a t t e d  sk in  was  h o m o g e n i z e d  in  
25 ml  of 0 . 5 N  N a O H  in a 'Vi rTis  45 '  h o m o g e n i z e r  for  
14 ra in  in  a n  ice b a t h .  Acid  m u c o p o l y s a c c h a r i d e s  were  
e x t r a c t e d  a t  4°C for  24 h a n d  i so la ted  as desc r ibed  b y  
BOLLET e t  al. 4. D e t e r m i n a t i o n s  of u ron ic  ac id  were  ca r r ied  

ou t  b y  t h e  ca rbazo le  5 a n d  orcinol  m e t h o d s  ~ c o n v e r t e d  to  
a microsca le  acco rd ing  to  MARCKMANN 7 The  t o t a l  c o n t e n t  
of m u c o p o l y s a c c h a r i d e s  were e s t i m a t e d  b y  d e t e r m i n a t i o n  
of t h e  c o n t e n t  of h e x o s a m i n e  on  t he  or ig ina l  t i s sue  h o m o -  
gena te ,  as  desc r ibed  b y  KIRK a n d  DYRBYE s a n d  DYRBYE 9, 
us ing  t h e  ELSON a n d  MORGAN p r o c e d u r e  modi f i ed  b y  
BOAS. T h e  c o n t e n t  of h y d r o x y p r o l i n e ,  r e p r e s e n t i n g  t h e  
a m o u n t  of col lagen,  was  d e t e r m i n e d  on  t he  or ig ina l  t i s sue  
h o m o g e n a t e  b y  t h e  m e t h o d  of NEUMAN a n d  LOGAN as 
modi f ied  b y  MARTIN a n d  AXELROD 1°. All  b iochemica l  
ana lyses  were  p e r f o r m e d  in dup l ica te ,  a n d  s i m u l t a n e o u s l y  
on  con t ro l  a n d  e x p e r i m e n t a l  sk in  samples .  Rep roduc i -  
b i l i t y  e x p e r i m e n t s  gave  a r ecove ry  of 81 .9% w i t h  t h e  
carbazole ,  95 .4% w i t h  t h e  orcinol ,  a n d  98 .1% w i t h  t h e  
h y d r o x y p r o l i n e  m e t h o d .  

E l e c t r o p h o r e t i c  s e p a r a t i o n  a n d  i den t i f i c a t i on  of acid 
m u c o p o l y s a c c h a r i d e s  in  a lka l ine  e x t r a c t s  of p o w d e r e d  
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