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Ffir  eine a u s r e i c h e n d e  A n f / i r b u n g  w a r e n  m i n d e s t e n s  2 h 
erforder l ich.  G e w 6 h n l i c h  a b e t  w u r d e n  die Gele ffir ca. 12 h 
in  de r  F a r b l 6 s u n g  belassen.  Der  n i c h t  a d s o r b i e r t e  F a r b -  
s toff  liess sich d u t c h  W a s c h e n  in 0 ,1prozen t ige r  Essig-  
sAure en t f e rnen .  Soba ld  die als hel le  Zonen  e r s c h e i n e n d e n  
RNase-13anden  zu e r k e n n e n  w a r e n  (nach  ca. 12 h), wurde  
de r  W a s c h p r o z e s s  a b g e b r o c h e n .  D u t c h  t i ingeres Aus-  
w a s c h e n  k o n n t e n  in b e g r e n z t e m  Masse a u c h  s c h w a c h e  
Z o n e n  n o c h  s i e h t b a r  g e m a c h t  w e r d e n  (F igur  a). 

De r  P h o s p h o d i e s t e r a s e - N a c h w e i s  e r fo lg te  n a c h  LERCH 9. 
D u r c h  Z u s a m m e n p r e s s e n  de r  Gele  zwischen  zwei Plexi -  

g l a s p l a t t e n  w u r d e  die p h o t o g r a p h i s c h e  W i e d e r g a b e  d e r  
Zonen  ve rbesse r t .  

Ergebnisse und Diskussion. ~ h n l i c h  wie fiir a n d e r e  
E n z y m e  (vgl. MAURER 1°) k o n n t e n  a u c h  fiir R N a s e n  U n -  
t e r sch iede  in Zah l  u n d  Pos i t i on  de r  Z o n e n  zwischen  ver-  
s ch i edenen  P f l a n z e n g a t t u n g e n ,  - so r t en  u n d  a u c h  -geweben  
gle ichen gene t i s chen  U r s p r u n g s  fes tges te l l t  werden .  

So w u r d e n  n a c h  I n k u b a t i o n  bei p H  5 ffir Weizenbl / i t -  
t e r  11, fiir 13ohnenwurzeln  d e r  Sor te  F a v o r i t  4, f/Jr Kal lus-  
gewebe  de r  g le ichen Sor te  3, fiir B o h n e n w u r z e l n  d e r  Sor te  
Red  K i d n e y  2 u n d  fiir Zucke r r i i benb lAt t e r  3 Zonen  n a c h -  
gewiesen (F igur  a, b, d, e, f, h). GrundsAtz l i ch  das  gleiche 
t3ild e r g a b  sich, w e n n  die Gele  bei  p H  7,5 i n k u b i e r t  wur-  
den,  j edoch  d e u t e t  die un t e r sch i ed l i che  S t~rke  d e r  B a n d e n  
auf  v e r s ch i ed en e  p H - O p t i m a  d e r  e inze lnen  E n z y m e  h in .  

V o n  d en  R N S - s p a l t e n d e n  E n z y m e n  h a b e n  b e i m  ~Vei- 
zen  3, bei 13ohnen de r  Sor te  Red  K i d n e y  1 u n d  bei Zucker -  
r i iben  2 P h o s p h o d i e s t e r a s e - E i g e n s c h a f t e n  (F igur  c, g, i). 

I m  Vergle ich  m i t  d e m  b i she r  a m  h/ iuf igs ten  ve rwende -  
ten ,  i n d i r e k t e n  Nachwe i s  v o n  N u k l e a s e n  f i ih r t  die h ie r  
b e s c h r i e b e n e  M e t h o d e  zur  A u s b i l d u n g  sch~krfer abge-  
g r enz t e r  Z o n e n ;  gegen t ibe r  d e m  v o n  BOLD u n d  MITCHELL 
b e s c h r i e b e n e n  V e r f a h r e n  h a t  Hie d en  Vortei l ,  e in facher  
u n d  weniger  kos tsp ie l ig  zu sein. D u r c h  K o m b i n a t i o n  m i t  
d e m  P h o s p h o d i e s t e r a s e - N a c h w e i s  n a c h  LERCH 0 b i e t e t  Hie 
zudem die M6gl ichkei t ,  N u k l e a s e n  n a c h  i h r e m  S p a l t u n g s -  
m e c h a n i s m u s  zu d i f fe renz ie ren  n,~2. 

Summary. D e t e c t i o n  of r ibonuc leases  in p o l y a c r y l a m i d e  
gels a f te r  d i sc-e lec t rophores i s  is poss ible  b y  i n c u b a t i o n  of 
the  gels in a so lu t ion  of low molecu la r  R N A  followed b y  
s t a in ing  w i t h  m e t h y l e n e  blue.  App l i ca t ion  of th i s  m e t h o d  
to  p ro t e i n  e x t r a c t s  of w h e a t  leaves,  suga r  bee t  leaves  a n d  
roo ts  of d i f f e ren t  b e a n  var ie t i e s  as well as  cal lus  cu l tu re s  
a n d  roo t s  of t h e  s a m e  b e a n  v a r i e t y  shows  d i f ferences  in  
n u m b e r  a n d  pos i t ion  of R N a s e  zones. 

a b e d e f g h i 

Ribonukleasen und Phosphodiesterasen verschiedener Pflanzen nach 
Disk-Elektrophorese in Polyaerylamid-Gelen. (a) RNasen aus Wei- 
zenbl~ittern. Nach dem Anf~irben wurden die Gele ca. 24 h gewaschen. 
(b) RNasen aus Weizen, Die gleiche Trennung wie (a), jedoeh wurden 
die Gele in diesem Fall nut ca. 12 h gewaschen. (c) Phosphodiesterasen 
aus Weizenbl/ittern. (d) RNasen aus Kallus-Kulturen yon Bohnen 
der Sorte Favorit. (e) RNasen aus Bohnenwurzeln der Sorte Favorit. 
(f) RNasen aus Bohnenwurzeln der Sorte Red Kidney. (g) Phospho- 
diesterase aus Bohnetxwurzeln der Sorte Red Kidney. Ih) RNasen aus 
ZuckerrfibenbHittern, (i) Phosphodiesterasen aus Zuckerrtibenbl~it- 
tern. 
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Effect of f l -Aminoethyl isothiuronium-bromide-hydrobromide on the Acetate-l-X4C Incorporation 
into Tissue Lipids of Irradiated Rats 

X - i r r a d i a t i o n  in r a t s  is k n o w n  to  lead to  inc reased  
s y n t h e s i s  of f a t t y  acids  f rom a c e t a t e  in  l iver  1-6 a n d  
k i d n e y  7. D i s t u r b a n c e s  in  t h e  l ipid levels  of t i s sue  h a v e  
b e e n  r e p o r t e d  s as  a r e su l t  of w h o l e - b o d y  7 - i r r ad i a t i on  
a n d  also a f t e r  f l - A m i n o e t h y l i s o t h i u r o n i u m - b r o m i d e - h y -  
d r o b r o m i d e  (AET)  a d m i n i s t r a t i o n .  D i s a p p e a r a n c e  of epi- 
d y m a l  f a t  p a d s  was  n o t e d  48 h a f t e r  2400 R i r r ad i a t i on  
in  ea r ly  s tages  of t h i s  s tudy .  T h e  ad ipose  t i s sue  is a n  
i m p o r t a n t  s i te  for  s y n t h e s i s  of t r ig lycer ides  f rom carbo-  
h y d r a t e s  a n d  o t h e r  2 -ca rbon  p recurso r s  9,n. In  i r r a d i a t e d  
r a t s  t h e  d i s a p p e a r a n c e  of t h i s  i m p o r t a n t  s i te  of l ipogenesis  
wou ld  r e su l t  in  a n  increased  o u t - p u t  of l ipids  b y  t i ssues  

less i m p o r t a n t  for t ipogenesis ,  in t h e  p resence  of ad ipose  
t issue.  L i v e r  a n d  k i d n e y  s y n t h e s i z e  l ipids to  a sma l l e r  
e x t e n t  in n o r m a l  ra t s .  W i t h  a v iew to  e v a l u a t e  r e l a t i ve  
c o n t r i b u t i o n  of d i f f e ren t  t issues,  in  i r r a d i a t e d  a n d  A E T  
t r e a t e d  ra ts ,  in v ivo  acetate-1-14C i n c o r p o r a t i o n  i n to  l ipids  
was  s tud ied .  

Methods and materials. Y o u n g  male  a lb ino  r a t s  we igh ing  
100-110 g were  d iv ided  in to  4 g roups  w i t h  4 a n i m a l s  in  
each  group.  R a t s  of g roup  A were  s h a m - i r r a d i a t e d  a n d  
se rved  as controls .  An ima l s  of g roup  13 were s u b j e c t e d  to  
2400 R whole  b o d y  v - i r r ad i a t ion  in a 7-cell f rom all t h e  
sides. R a t s  of g roup  C a n d  D were in jec ted  w i th  a n e u t r a l  



892 Specialia EXPERIENTIA 24/9 

Effect of irradiation and AET-administrat ion on tissue weight, total lipids acetate-l-14C incorporation into lipids of rat  tissues 

Groups Tissue weight Liver Kidney Spleen 

g/100 g Total lipids Radio- Tissue weight Total lipids Radio- Tissue weight Total Radio- 
body weight mglg tissue activity g]100 g body mg/g tissue activity g]100 g body lipids act ivi ty 

cpm/mg weight cpmlmg weight mg/g cpmflng 
lipid lipid tissue lipid 

Control (A) 2.82 =t= 0.08 

Irradiated (B) 4.08 -4- 0.53 

Irradiated 3.12 ± 0.17 
+ AET (C) 

Control 3.04 4- 0.13 
+ AET (D) 

Between groups Significance 

A and B < 0.01 
A and C < 0.01 
A and D > 0.5 
B and C < 0.05 

62.41 4- 3.09 241 ± 19 0.882 4- 0.024 64.73 4- 4.47 122 4- 14 0.301 :t: 0.031 35.42 311 
(100) (100) (i00) 

48.23 4- 1.99 1089 4- 94 0.882 q- 0.012 39.97 4- 2.32 266 4- 15 0.093 + 0.004 82.66 493 
(452) (218) (158) 

60.58 4- 5.66 695 4- 61 0.868 4- 0.056 61.96 -]- 1.80 124 4- 11 0.096 4- 0.005 70.55 243 
(288) (102) (78) 

76.28 + 11.01 199 4- 33 0.582 4- 0.021 61.36 4- 2.43 70 -4- 14 0.246 =t= 0.010 33.34 245 
(83) (57) (78) 

<: 0.05 <: 0.01 < 0.01 <: 0.01 < 0.01 
:> 0.80 <: 0.01 > 0.9 > 0.50 > 0.90 < 0.01 
> 0.30 > 0.30 < 0.01 > 0.50 > 0.05 > 0.2 
> 0.05 < 0.05 > 0.9 < 0.01 < 0.01 > 0.9 

Each value for liver and kidney is the mean 4- S.E. of the result of 4 separate experiments  and for spleen is the result of 4 pooled samples. 
p ~ 0.05 has been considered significant. 

s o l u t i o n  o f  A E T  (0.2 m g / 1 0 0  g b o d y  w e i g h t  i .p .) .  10 m i n  
l a t e r  t h e  r a t s  o f  g r o u p  C w e r e  i r r a d i a t e d  a s  in  t h e  c a s e  o f  
t h e  r a t s  o f  g r o u p  B.  

Al l  t h e  r a t s  w e r e  f e d  a d  l i b i t u m  u n t i l  a b o u t  1 h b e f o r e  
i r r a d i a t i o n .  N o  f o o d  w a s  a l l o w e d  f r o m  t h e  t i m e  o f  i r r a d i a -  
t i o n  t o  t h e  t i m e  o f  s ac r i f i ce .  A n i m a l s  h a d  f r ee  a c c e s s  t o  
w a t e r  t h r o u g h o u t  t h e  e x p e r i m e n t s .  T h e  a n i m a l s  w e r e  
i n j e c t e d  w i t h  10 ~c  s o d i u m  a c e t a t e - l - l a C / 1 0 0  g b o d y  
w e i g h t  i .p.  46 h a f t e r  i r r a d i a t i o n .  T h e  r a t s  w e r e  s a c r i f i c e d  
48 h a f t e r  i r r a d i a t i o n  b y  d e c a p i t a t i o n .  T h e  t i s s u e  l i p id  
e x t r a c t  w a s  p r e p a r e d  a s  d e s c r i b e d  e a r l i e r  x°. T o t a l  l i p i d s  
w e r e  d e t e r m i n e d  g r a v i m e t r i c a l l y .  S a m p l e s  o f  t o t a l  l i p id s  
w e r e  p i p e t t e d  in  g l a s s  v i a l s  a n d  d r i e d  a t  80 °C. T h e  r e s i d u e  
w a s  d i s s o l v e d  i n  10 m l  s c i n t i l l a t i o n  f l u i d  (4 g 1,4-bis-2- 
( 5 - p h e n y l o r a z o l y l - b e n z e n e )  a n d  10 m g  2 , 5 - d i p h e n y l o r a -  
zole  d i s s o l v e d  in  1 1 o f  e x t r a p u r e  t o l u e n e ) .  T h e  s a m p l e s  
w e r e  c o u n t e d  i n  a P a c k a r d  T r i c a r b  l i q u i d  s c i n t i l l a t i o n  
c o u n t e r  f i t t e d  w i t h  a n  a u t o m a t i c  r e c o r d e r .  T h e  r e c o u n t s  
w e r e  c o r r e c t e d  f o r  b a c k g r o u n d  c o u n t s  a s  w e l l  a s  fo r  
q u e n c h i n g .  T h e  c o u n t i n g  e f f i c i e n c y  o f  t h e  s y s t e m  w a s  
70%. 

Results and discussion. A c e t a t e - l - 1 4 C  i n c o r p o r a t i o n  i n t o  
l i p i d s  is  i n c r e a s e d  in  l iver ,  k i d n e y  a n d  s p l e e n  (Tab le ) ,  48 h 
a f t e r  2400  R w h o l e  b o d y  y - i r r a d i a t i o n .  H o w e v e r ,  t h e  
i n c r e a s e  v a r i e s  f r o m  t i s s u e  t o  t i s s u e .  I n  l iver ,  t h e  i n c r e a s e  
i n  a c e t a t e  i n c o r p o r a t i o n  a s  a r e s u l t  o f  i r r a d i a t i o n  is 4 5 2 %  
of  c o n t r o l .  I n  A E T - t r e a t e d  i r r a d i a t e d  r a t s  t h e  i n c r e a s e  is  
o n l y  2 8 8 %  s h o w i n g  t h a t  A E T  a f f o r d s  s o m e  p r o t e c t i o n .  I n  
A E T - t r e a t e d  c o n t r o l s  t h e  i n c o r p o r a t i o n  is d e c r e a s e d  t o  
8 3 % .  I n  k i d n e y ,  a c e t a t e  i n c o r p o r a t i o n  is  i n c r e a s e d  t o  
2 1 8 %  a f t e r  i r r a d i a t i o n  a n d  A E T  a f f o r d s  c o m p l e t e  p r o t e c -  
t i o n  a g a i n s t  t h i s  i n c r e a s e .  A E T - t r e a t m e n t  o f  c o n t r o l s  de -  
c r e a s e  a c e t a t e  i n c o r p o r a t i o n  t o  57 % .  L i p o g e n e s i s  in  s p l e e n  
a p p e a r s  t o  b e  l e a s t  a f f e c t e d  a n d  a c e t a t e  i n c o r p o r a t i o n  is  
i n c r e a s e d  t o  1 5 8 %  o n l y .  B o t h  A E T - t r e a t e d  i r r a d i a t e d  a n d  
A E T - t r e a t e d  c o n t r o l  r a t s  s h o w  a d e c r e a s e d  i n c o r p o r a t i o n  
t o  7 8 % .  T i s s u e  w e i g h t / 1 0 0  g b o d y  w e i g h t  o f  l i v e r  is  i n -  
c r e a s e d  s i g n i f i c a n t l y ,  t h a t  o f  k i d n e y  is u n c h a n g e d  a n d  
t h a t  o f  s p l e e n  r e d u c e d  s i g n i f i c a n t l y  ( T a b l e ) .  I n  t h e  l i g h t  
o f  t h e  a b o v e  o b s e r v a t i o n s ,  a m o n g  t h e  t i s s u e s  s t u d i e d  in  

t h i s  i n v e s t i g a t i o n ,  l i ve r  a p p e a r s  t o  b e  t h e  m a j o r  s i t e  o f  
l i p o g e n e s i s  i n  i r r a d i a t e d  r a t s  w i t h  k i d n e y  c o m i n g  n e x t .  
T h e  ro le  o f  s p l e e n  in  l i p o g e n e s i s  a p p e a r s  t o  b e  neg l ig ib l e .  

A E T  is a v e r y  p r o m i s i n g  r a d i o p r o t e c t o r  12. D a t a  p r e -  
s e n t e d  h e r e  i n d i c a t e  t h a t  in  a v e r y  low d o s e  t h i s  c o m p o u n d  
e x e r t s  p r o f o u n d  i n h i b i t o r y  e f f e c t  o n  l i p o g e n e s i s .  

Zusammen[assung.  E i n f l u s s  v o n  ] 3 e s t r a h l u n g  a u f  d ie  
L i p i d s y n t h e s e ,  w o b e i  f e s t g e s t e l l t  w i rd ,  d a s s  d e r  S t r a h -  
l u n g s s c h u t z s t o f f  A E T  d ie  L i p i d s y n t h e s e  h e m m t .  
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