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The glycogen content and its fraction in rat liver after 10 days' administration of compound II, eortisol-aeetate, and their combination. 
The differenees are significant at P < 0.05 

Group No. of Total glycogen Significance Insoluble Signifi- Soluble Significance 
animals /ug/100 mg glycogen eance glycogen 

tissue #g/100 mg #g/100 mg 
tissue tissue 

A-oi l  9 452 4- 103 A < C 131 -t- 48 325 4- 85 A < C 

B-compound II 8 396 4- 111 B < C and D 125 4- 32 Z~ 279 4- 94 B < C and D 

C - cortisol 9 1959 4- 666 C > D 165 4- 34 O 1794 -4- 634 C > D 

D -  cortisol and 9 757 ± 243 128 4- 29 l~ 634 4- 237 
compound II 

s t a n - 1 7 - o n e ~ ;  1 , 2 e - o x i d o - 2 f l - b r o m - 5 c c - a n d r o s t a n - 3 , 1 7 -  
d ione  ; 1, 2~-oxido-2f l -chlor-Sac-androstan-3,17-dione;  a n d  
1, 2e-oxido-2fl-chlorandrosta-4, 6-dien- 3, 17-dione 8. 

The  4 g roups  of r a t s  rece ived  da i ly  doses (A) of 0.4 ml  
olive oil, (B) 2 m g  of t e s t e d  s u b s t a n c e  p.o, (C) 2 m g  of 
cor t i sol  s.c., a n d  (D) 2 m g  b o t h  of c o m p o u n d  s t u d i e d  a n d  
cor t isol  (all p e r  100 g b o d y  weight )  for 10 cons ecu t i ve  
days .  The  c o m p o u n d s  were  d isso lved  in  oil, t h e  used 
v o l u m e  of w h i c h  was  equa l  for  all  t h e  g roups  inc lud ing  
con t ro l s  (A). 24 h Mte r  t h e  l a s t  i n j e c t i o n  a n d  a f t e r  24 h 
of s t a r v a t i o n ,  t h e  a n i m a l s  were  decap i t a t ed .  Choles tero l  7, 
t o t a l  l i pemia  a n d  glucose level in  t h e  se rum,  a n d  t o t a l  
g lycogen  a n d  i ts  f r ac t ions  in  t h e  l iver  were  d e t e r m i n e d  
as before  8. The  s t a t i s t i ca l  e v a l u a t i o n  was a c c o m p l i s h e d  
as p r ev ious ly  8. T h e  f iducia l  l imi t s  of t h e  m e a n s  a re  a lways  
m e n t i o n e d .  

F r o m  t h e  a b o v e - m e n t i o n e d  s te ro ids  on ly  c o m p o u n d  I I  
p r o d u c e d  a pos i t i ve  effect.  T h e  T a b l e  shows  t h a t  cor t isol  
caused  a m a r k e d  increase  in  t h e  t o t a l  g lycogen  in t h e  
l iver,  m o s t l y  in  i t s  so luble  f rac t ion .  Th i s  increase  was in-  
h i b i t e d  b y  a s i m u l t a n e o u s  a d m i n i s t r a t i o n  of c o m p o u n d  I I .  
I n  r e p e a t e d  e x p e r i m e n t s  (4 t imes)  a decrease  in  h y p e r -  
cho les te ro lemia ,  h y p e r g l y c e m i a  a n d  h y p e r l i p e m i a  in 
s e r u m  was o b s e r v e d  in  t h e  g roups  t r e a t e d  w i t h  cor t isol  
a n d  c o m p o u n d  I I  (D), w h i c h  was  n o t  a lways  s t a t i s t i c a l l y  
s igni f icant .  C o m p o u n d  I I  a lone  d id  n o t  af fec t  t h e  pa ra -  
m e t e r s  followed. I n  t he  t e s t  a cco rd ing  to  HERSBERGER 
et  al. 9, t h i s  s t e ro id  d id  n o t  p roduce  a n y  and rogen ic -  
anabo l i c  effect.  The  resu l t s  r evea l  t h a t  c o m p o u n d  I I  
a p p e a r s  to  be  less ac t ive  t h a n  c o m p o u n d  I. C o m p o u n d  I 
a lone  decreased  t h e  so luble  g lycogen  f r ac t i on  in t he  l iver,  
a n d  in i n t e r a c t i o n  w i t h  cor t isol  e v e n  t h e  inso luble  f r ac t i on  
was decreased  x. 

On  t he  bas is  of t he  f ac t  t h a t  f r om the  s te ro ids  s t ud i ed  
on ly  2 c o m p o u n d s  were ac t ive  in  in t e rac t ion ,  w i t h  cort isol ,  
one  m a y  p r e s u m e  t h a t  t h i s  effect  is c o n n e c t e d  w i t h  a 
r a t h e r  specif ic  s t r u c t u r e  a n d  t h a t  i t  does  n o t  d e p e n d  on  
t h e  a n d r o g e n i c - a n a b o l i c  ac t i v i t y .  The  t r a n s f e r  of ox ide  
f rom pos i t i on  1, 2e or  t h e  i n t r o d u c t i o n  of ch lor ine  a n d  
b r o m i n e  in pos i t ion  2fi a d v e r s e l y  a f fec t  t h i s  effect  10. 

Zusammen/assung. Auf  de r  Bas is  y o n  S t r u k t u r - A k -  
t i v i t / ~ t s u n t e r s u c h u n g e n  v e r s c h i e d e n e r  E p o x y d e n  de r  
A n d r o s t a n r e i h e  k o n n t e  gezeigt  werden ,  dass  die A n t i -  
g l u c o c o r t i c o i d - E i g e n s c h a f t e n  so lcher  V e r b i n d u n g e n  yon  
e iner  b e s o n d e r s  spez i f i schen  S t r u k t u r  abh i ing ig  s ind.  
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An Effect of D M S O  on Pos t - Irrad ia t ion  
Sacchar in  Avo idance  in Mice 

Some i n t e r e s t i n g  resu l t s  were r epo r t ed  r e c e n t l y  b y  
M o o s t  r ega rd ing  t h e  p r o t e c t i v e  effect  of d i m e t h y l  sulf-  
oxide  (DMSO) a g a i n s t  X - r a d i a t i o n  in  mice. T he  a n i m a l s  
were t r e a t e d  w i t h  D M S O  5-10 ra in  before  exposure  b y  
i m m e r s i n g  t h e  m a j o r  p a r t  of t h e i r  ta i ls  in  a n h y d r o u s  
D M S O  tor  va r ious  l eng t h s  of t ime.  One obse rved  t h a t  
w h e n  t h e  sub j ec t s  were exposed  to  t o t a l  b o d y  i r r a d i a t i o n  
w i t h  doses r a n g i n g  b e t w e e n  700 a n d  760 R, 7 5 - 9 5 %  of t h e  
e x p e r i m e n t M  a n i m a l s  s u r v i v e d  ove r  30 days  c o m p a r e d  to  

2 5 - 4 5 %  su rv ivo r s  in  t h e  w a t e r - t r e a t e d  con t ro l  group.  W e  
also s t ud i ed  d i f f e ren t  a spec t s  of t he  p o s t - i r r a d i a t i o n  ave r -  
s ion to  s o d i u m  s a c c h a r i n  in  mice  3,3 d u r i n g  t h e  t i m e  of t h i s  
e x p e r i m e n t .  T h o u g h  n u m e r o u s  e x p e r i m e n t a l  r e su l t s  h a v e  
b e e n  p u b l i s h e d  r e g a r d i n g  t h i s  a v o i d a n c e  b e h a v i o r  4-8, 
none  has  offered a n y  s a t i s f a c t o r y  answers  r e g a r d i n g  t h e  
m e c h a n i s m  of t he se  changes .  LEVAN t r e a t e d  a g roup  of 
mice  w i t h  D M S O  as desc r ibed  above ,  a n d  then ,  s u b j e c t i n g  
these  a n i m a l s  to  t h e  p o s t - i r r a d i a t i o n  s a c c h a r i n - w a t e r  
p re fe rence  tes t ,  su rp r i s ing ly  f o u n d  t h a t  t he  an ima l s  con-  
t i n u e d  to  p re fe r  sod ium s a c c h a r i n  so lu t ion  to  w a t e r  a f t e r  
w h o l e - b o d y  exposure  to  a t o t a l  dosage of 450 R. Th i s  
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pilot  s t udy  was fol lowed up by  fu r ther  exper iments  and 
the results are  presented  in this  paper .  No explana t ions  
can be offered a t  p resent  excep t  the  facts  ob ta ined  f rom 
our expe r imen ta l  data.  

Method. The  expe r imen t  i nvo lved  180 male  C F W  mice,  
50--60 days  old, d iv ided  r a n d o m l y  into  3 groups.  The  mice 
were offered b o t h  wate r  and  sod ium sacchar in  (1% per  
weight) for 3 weeks to  es tabl ish  the  level  of sacchar in  
preference.  A m o u n t s  of sacchar in  and  wa te r  in t ake  were  
recorded da i ly  and  t abu la t ed  in to  week ly  consumpt ions .  
The 2 dr ink ing  bot t les  used for each  cage were a l t e rna ted  
dai ly  to compensa te  for a n y  pos i t ional  preference t h a t  
was no rma l ly  observed.  Af ter  tas te-preference  was es tab-  
lished, the  f irs t  g roup con ta in ing  90 subjects  was  t r e a t ed  
wi th  anhydrous  D M S O  for 10 rain as descr ibed in refer-  
ence ~, and then  exposed to  whole -body  X- i r rad ia t ion  
(450 R a t  a dose ra te  of 50 R/rain).  The  i r rad ia t ion  tech-  
nique s were t ho rough ly  described in references ~ and 8. 
The second group,  wi th  60 mice, was t r ea ted  wi th  wa te r  
in the  same manner ,  and the  th i rd  group,  wi th  30 mice, 
se rved  as cont ro l  and  rece ived  no t r e a t m e n t  before ir- 
radia t ion.  

Af te r  receiv ing 450 R of X- i r rad ia t ion  the  mice were 
r em o v ed  f rom the  rad ia t ion  r o o m  and  re tu rned  to  the i r  
or iginal  cages. Sod ium sacchar in  solut ion and  wa te r  were 
offered in the  same w a y  as before the  t r ea tmen t .  Average  
weekly  consumpt ion  of l iquids was recorded and p lo t t ed  
(cma/cage vs. per  week) for each group.  

Results and discussion. The Figure  shows the  average  
sacchar in  consumpt ion  curves  for each expe r imen ta l  
group.  D a t a  p lo t t ed  were c o m p u t e d  f rom the  n u m b e r  of  
cages in each  group.  E a c h  cage con ta ined  10 animals .  
Dur ing  the  pre- i r rad ia t ion  per iod i t  was observed  t h a t  
the  average  weekly  wa te r  in t ake  was abou t  50% of t h a t  
of sod ium sacchar in  solution.  Af te r  t he  mice were t r ea t ed  
wi th  DMSO and exposed to  450 R of X- i r rad ia t ion ,  the  
weekly  sacchar in  consumpt ion  for th is  DMSO- t r ea t ed  
group dropped  abou t  8% dur ing  the  first  week  in con t ras t  
to  t he  a m o u n t  recorded dur ing  the  week preceding  the  
i r radia t ion.  This  drop  increased to 18% af ter  t he  th i rd  
pos t - i r rad ia t ion  week before recovery  was observed.  D a t a  
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recorded in our  previous  exper iments  for an imals  exposed 
to only 150 lZ a t  the  same dose ra te ,  showed the  drop in 
sacchar in  consumpt ion  to be qui te  small.  The  post-  
i r rad ia t ion  increase in average  weekly  wa te r  in take  was 
qui te  negl igible  when  compared  w i t h  previous  d a t a  for a 
group rece iv ing  no D M S O  t r e a t m e n t  and exposed to  
150 R. 

F o r  t h e  wa te r - t r ea ted  group,  weekly  sacchar in  con-  
s u m p t i o n  d ropped  to  a b o u t  66% of the  pre-exposure  level  
in t h e  f i rs t  week  and  con t inued  in th is  d i rec t ion  to  a b o u t  
58% of t he  pre - i r rad ia t ion  consumpt ion  in t h e  second 
week  before recovery .  The  d rop  in t he  cont ro l  (no t r ea t -  
ment )  group in t h e  f i rs t  week  was abou t  32% as compared  
wi th  the  pre- i r rad ia t ion  level  and  increased to  a m a x i m u m  
of 42% in the  4 th  week. W e e k l y  wa te r  in t ake  of these  2 
groups increased s ignif icant ly,  as was expected .  

P~AI~FMANN ~, a f te r  using the  e lec t rophysiological  meth-  
od to s tudy  the  a f fe ren t  code in sensory nerves  and  tas te  
s t imula t ion ,  concluded t h a t  t he  cont ro l  of behav io r  was 
m o t i v a t e d  by  in fo rmat ion  p rov ided  by  the  qua l i t y  and 
q u a n t i t y  of diverse  chemica l  s t imul i  on the  tongue.  The  
mechan i sm of sacchar in  avo idance  behav io r  in mice has  
not,  however ,  been expla ined  sa t i s fac tor i ly  as ye t  by  in- 
ves t iga tors  in th is  field, Recent ly ,  BoHus  and  DE WIED x° 
repor ted  t h a t  2 closely re la ted  pept ides,  differ ing on ly  in 
the  posi t ion of t he  phenyla lan ine  molecule,  a l te r  the  ex-  
t inc t ion  of a condi t ioned  avo idance  response in opposi te  
ways.  The  site of act ion of these pept ides  is in the  cent ra l  
nervous  sys tem,  according  to these au thors ;  however ,  
whe the r  th is  ac t ion  is due  to an  a u t o n o m i c  nervous  t rans-  
mission, o r  by  d i rec t  chemica l  a c t i va t i on  on ne rve  cells 
is n o t  known.  

A t  this  t ime  we have  no reasonably  acceptab le  hypo-  
thesis  to  expla in  t he  d i rec t  o r  indi rec t  connec t ion  be tween  
the  r ad iopro tec t ive  effect  of D M S O  and  sod ium sacchar in  
preference of  mice x~,~. 

Zusammen]assung. E i n  Dime thy l su l foxyd  (DMSO)- 
E f f ek t  wird beschr ieben : bei  Nachbes t r ah lung  v e r m e i d e n  
M~use Sodium-Sacchar in .  Mi t  D M S O  vorbehande l t e  
Tiere  (E in tauchen  der  SchwAnze in diese Subs tanz  kurz  
v e t  Bes t rahlung)  bevorzugen  wie unbehande l t e  Miiuse 
Sacchar in-Sodium.  
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