
15.12. 1974 Specialia 1409 

Zusammen/assung. I n  R i b o s o m e n  y o n  K l a p p e r s c h l a n -  
g e n l e b e r  i s t  d a s  V e r h g l t n i s  1 R N S / P r o t e i n  0,96, u n d  d a s  
M o l e k u l a r g e w i c h t  d e r  m e i s t e n  r i b o s o m a l e n  P r o t e i n e  l i eg t  
z w i s c h e n  10 u n d  45 • 103 D a l t o n s .  D a s  d u r c h s c h n i t t l i c h e  
M o l e k u l a r g e w i c h t  i s t  2 2 0 0 0  bzw .  2 6 0 0 0  D a l t o n s  ffir  d i e  

P r o t e i n e  d e r  40 S bzw .  d e r  60 S U n t e r e i n h e i t .  D i e s e  D a t e n  
w e i s e n  d a r a u f  h in ,  d a s s  d e r  e r h 6 h t e  P r o t e i n g e h a l t  d e r  
R i b o s o m e n  d i e ses  R e p t i l s  g e g e n t i b e r  R i b o s o m e n  y o n  
B a k t e r i e n  d u r c h  d a s  V o r h a n d e n s e i n  y o n  P r o t e i n e n  m i t  
h 6 h e r e m  M o l e k u l a r g e w i c h t  b e d i n g t  is t .  
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Biological  Act iv i ty  of Insect  Ecdysones  and Ana logues  in vitro 

T h e  r e l a t i o n s h i p  b e t w e e n  t h e  s t r u c t u r e  of  e c d y s o n e  
a n a l o g u e s  a n d  t h e i r  b i o l o g i c a l  a c t i v i t y  w a s  i n v e s t i g a t e d  
w i t h  in  v i v o  b i o a s s a y s  in  b o t h  D i p t e r a  1 a n d  L e p i d o p t e r a  2, 3. 
H o w e v e r ,  s o m e  e e d y s o n e  a n a l o g u e s  w e r e  c o n v e r t e d  t o  
i n s e c t  e c d y s o n e s  in  v i v o  5. H e n c e ,  t h e  b i o l og i ca l  a c t i v i t y  o f  
s o m e  of  t h e  a n a l o g u e s  m a y  d e p e n d  u p o n  t h e i r  c o n v e r s i o n  
t o  a c t i v e  m o l e c u l e s  in  t h e  i n s e c t  5. T h e  r e l a t i o n s h i p  b e t w e e n  
s t r u c t u r e  a n d  a c t i v i t y  s h o u l d  be  e x a m i n e d  in  a n  in  v i t r o  
s y s t e m  in  w h i c h  m e t a b o l i s m  of  t h e  e c d y s o n e s  is l ess  
l i k e l y  t o  o c c u r  s - s .  W e  h a v e  r e p o r t e d  p r e v i o u s l y  t h a t  
c o n t i n u o u s  e x p o s u r e  t o  e - e c d y s o n e  a n d  ~ - e c d y s o n e  h a d  

d i f f e r e n t  e f f ec t s  o n  m o r p h o g e n e s i s  a n d  cu t i c l e  d e p o s i t i o n  
in  i m a g i n a l  d i s k s  in  v i t r o  9 - n .  F u r t h e r m o r e ,  f a t  b o d y  
m o d i f i e d  t h e  a c t i o n  of  t h e  e c d y s o n e s  z0-12. W e  r e p o r t  h e r e  
o n  r e l a t i v e  a c t i v i t y  of  i n s e c t  e c d y s o n e s  a n d  v a r i o u s  a n a -  
l o g u e s  in  v i t r o  (F igu re )  in  b i o a s s a y s  of  w i n g  d i s k s  of  
Plodia interpunctella (H i ibne r ) .  

W i n g  d i s k s  f r o m  l a s t - i n s t a r  l a r v a e  w e r e  c u l t u r e d  as  
p r e v i o u s l y  d e s c r i b e d  n .  T h e  h o r m o n e  a n a l o g u e s  w e r e  
t e s t e d  as  a c o n t i n u o u s  e x p o s u r e  i n  c u l t u r e s  of  w i n g  d i s k s  
w i t h  a n d  w i t h o u t  f a t  b o d y .  Also ,  e a c h  a n a l o g u e  w a s  
t e s t e d  a s  a 24 -h  p u l s e  o n  c u l t u r e s  t h a t  d i d  n o t  c o n t a i n  f a t  
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Compound R z R 2 R~ R a R 5 R s 
cr OH H OH H CH 3 OH 
/~-Eedysone OH OH OH H CH 3 OH 
Ponasterone A OH OH OH H CH 3 OH 
Inokosterone OH OH OH H CH2OH H 
Podecdysone A OH OH OH C2H 5 CH a OH 
2-Deoxycrustecdysone H OH OH H CH s OH 
22, 25-di-Deoxyecdysone OH H H H CH a H 
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Table I. Effects of continuous exposure to ecdysone analogues on wing disks in vitro 

Compound Lowest concentration (b~g/ml) required to produce response 
No fat body Fat  body 

Cuticle Evagination Cuticle Evagination 

0~-Eedysone - -  0.1 (50%) 10.0 (90%) 
fl-Ecdysone 1.0 (17%) 0.1 (90%) 0.1 (100%) 
Ponasterone A --  0.1 (50%) 0.1 (25%) 
Inokosterone -- 0.1 (55%) 0.1 (20%) 
2-Deoxycrusteedysone 10.0 (15%) 0.1 (100%) 1.0 (45%) 
22, 25-di-Deoxyecdysone --  1.0 ( 100 % ) --  
Podeedysone A --  - -  --  

o.1 (lOO%) 
o.1 (lOO%) 
o.1 (lOO%) 
o.1 (lOO%) 
o.1 (loo%) 
1.o (lOO%) 
1.o (lOO%) 

Percent response is given in parentheses. The concentrations tested were 0.1, 1.0, and 10.0 [zg/mI. 
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Table II. Effects of a 24-h pulse of ecdysone analogue on wing disks 
cultured in vitro without fat body 

Compound Cuticle ( % ) Evagination ( % ) 

~-Eedysone 0 0 
/~-Ecdysone 50 (2.0[zg/Inl) 100 (2.0[zg/ml) 
Ponasterone A 35 (0.1[xg/ml) 65 (0.1[xg/ml) 
Inokosterone 0 15 (0.5 [xg/ml) 
Podeedysone A 0 0 
2-Deoxycrustecdysone 25 (10.0 v.g/ml) 55 (10.0 bg/ml) 
22, 25-di-Deoxyecdysone 0 0 

body.  B o t h  e v a g i n a t i o n  of t he  disk a n d  depos i t ion  of 
cut ic le  were scored in each  test .  E a c h  t e s t  was r u n  a t  leas t  
twice  w i t h  a m i n i m u m  of 20 disks.  The  ecdysone  com- 
p o u n d s  were t e s t e d  a t  c o n c e n t r a t i o n s  of 0.1, 1.0, and  
10.0 ~g/ml  of m e d i u m  in each  of t he  c o n t i n u o u s  exposure  
assays,  and  also a t  t h e  m o s t  effect ive c o n c e n t r a t i o n s  as 
d e t e r m i n e d  in these  t e s t s  and  in ear l ier  pulse  expe r imen t s .  

The  effects of con t inuous  exposure  a t  t h e  m i n i m u m  
effect ive c o n c e n t r a t i o n s  are r epo r t ed  in Tab le  I. The  24-h 
pulse  d a t a  are  shown  in Tab le  I I .  E x p o s u r e  to so lven t  
cont ro l s  (10% or 50% e thanol )  and  a s y n t h e t i c  isomer,  
22-iso ecdysone,  h a d  no effect  in a n y  of t he  assays.  

The  d a t a  show clear ly  t h a t  t he  mode  of exposure  to  
t he  h o r m o n e  a n d  t he  t y p e  of response  e x a m i n e d  inf luenced  
t he  r e l a t ive  a c t i v i t y  oi t he  t e s t  c o m p o u n d  (Tables  I and  
II) .  This  di f ference was also obse rved  w h e n  Drosophila 
disks were cu l tu red  in vi t ro .  Here,  oppos i te  conclus ions  
a b o u t  t he  re la t ive  a c t i v i t y  of ~- a n d  fl-ecdysone were 
r eached  b y  workers  who  used e i the r  e v a g i n a t i o n  13 or 
cut ic le  14 depos i t ion  as t h e i r  b ioassay.  In  our  e x p e r i m e n t s  
we found  t h a t  cut ic le  depos i t ion  was a b e t t e r  c r i t e r ion  of 
a c t i v i t y  t h a n  evag ina t ion ,  b u t  i t  was  bes t  to  exam i ne  b o t h  
responses.  On t he  basis  of b o t h  e v a g i n a t i o n  a n d  cut ic le  
depos i t ion  in t he  t h r ee  in v i t ro  b ioas say  sys t ems  descr ibed,  
we sugges t  t he  fol lowing order  of a c t i v i t y  for t he  ecdysone  
ana logues  t e s t ed :  fl-ecdysone > p o n a s t e r o n e  A > 2 
deoxyc rus t ecdysone  > i nokos t e rone  > e-ecdysone  > 
22, 25-d ideoxyecdysone  > podecdysone  A. 

P r o b a b l y ,  because  fl-ecdysone, 2 -deoxycrus tecdysone  
and  p o n a s t e r o n e  A (all w i t h  20 -hydroxy  groups)  s t i m u l a t e  
b o t h  cut ic le  depos i t ion  and  e v a g i n a t i o n  a f te r  a pulse  
t r e a t m e n t  w i t h o u t  f a t  body,  t h e y  are ac t ing  as h o r m o n e s  
pe r  se. However ,  two o t h e r  ana logues  (e-ecdysone a n d  
inokos terone)  t h a t  requ i red  c o n t i n u o u s  exposure  or t he  
presence  of f a t  b o d y  to  become  effect ive  in our  in  v i t ro  
b ioassays  m a y  be  c o n v e r t e d  to  more  ac t ive  forms.  I t  is 
i n t e r e s t i ng  t h a t  t h e  a d d i t i o n  of t he  e t h y l  g~oup to  t he  side 
cha in  of fl-ecdysone p roduced  a c o m p o u n d  (podecdysone  
A) t h a t  was  even  less ac t ive  t h a t  one (22, 25 d i -deoxy-  
ecdysone)  w i t h o u t  t he  20 -hydroxy  group.  On t he  basis  of 
our  s tudy ,  t he  a c t i v i t y  of ecdysone  ana logues  m a y  be 
easi ly af fected b y  a l t e r ing  t he  side cha in  s t r u c t u r e  15,16 

Rdsumd. Le d 6 v e l o p p e m e n t  des d isques  i m a g i n a u x  
isol6s en  cu l tu re  in  v i t ro  en  pr6sence de fl-ecdysone a 6t6 
compar6  au  d 6 v e l o p p e m e n t  en  pr6sence  des subs t ances  
analogues .  
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DNA Degradation During Organ Storage 

One of t h e  cr i t ical  areas  in  o rgan  t r a n s p l a n t a t i o n  is t he  
v i ab i l i t y  of t he  t r a n s p l a n t e d  organ  pr io r  to  r e -es t ab l i sh ing  
o rgan  b lood  flow. P r e s e r v a t i o n  of c a d a v e r  k idneys  is 
needed  to  al low for p r e p a r a t i o n  of t h e  r ec ip ien t  for t r a n s -  
p l a n t  su rge ry  if t h e  donor  a n d  r ec ip i en t  are in  t h e  same  
hospi ta l ,  or to  p e r m i t  t r a n s p o r t  of t h e  k i d n e y  to  a 
su i t ab le  r ec ip ien t  in  a n o t h e r  hospi ta l .  Fo r  k i d n e y  t r a n s -  
p l an t a t i on ,  t he  o rgan  is exposed  to  w a r m  i schemia  
d u r i n g  r e m o v a l  f rom t he  donor  and  to  cold i schemia  
du r ing  s torage.  E v e n t s  occur r ing  d u r i n g  these  i schemic  
per iods  t h a t  p r e v e n t  long t e r m  v i a b i l i t y  are n o t  ful ly 
unders tood .  Knowledge  of t he  cel lular  defects  t h a t  occur  
d u r i n g  s torage  will  p r e s en t  a reas  to  be  modi f ied  for im-  
p r o v i n g  p rese rva t ion .  Long  t e r m  organ  su rv iva l  m a y  
requ i re  a n  i n t a c t  D N A  m e m o r y  b a n k .  This  s t u d y  was  
des igned  to  e x a m i n e  t h e  effects  of o rgan  s torage  on  t h e  
i n t e g r i t y  of t he  nuc l ea r  DNA.  

Materials and methods. The  size of D N A  molecules  was 
e x a m i n e d  b y  low shea r  v i s c o m e t r y <  Viscosi ty  measure -  
m e n t s  al low e v a l u a t i o n  of t he  size of h i g h  molecu la r  

we igh t  DNA.  Char les  R i v e r  s t r a i n  male  mice, 6-10 weeks 
old, were sacrif iced;  t he  k idneys  f lushed  w i t h  0.15 M 
NaC1 to  r e m o v e  t h e  b lood ;  a n d  t he  k idneys  excized. One 
k i d n e y  was e i the r  s tored  a t  37 degreees (warm ischemia)  
or a t  0 degrees  (cold i schemia)  in 2 ml  of 0.15 M NaCI. 
The  c o n t r a l a t e r a l  k i d n e y  was t a k e n  as t h e  control ,  and  
nucle i  i so la ted  i m m e d i a t e l y  ~. The  nucle i  were lysed over-  
n i g h t  a t  50~ b y  0.5% SDS a n d  5 m M  E D T A  (pH 6.2). 
Af te r  s torage,  nuclei  were i so la ted  f rom the  k idney2  and  
lysed overn igh t .  The  viscos i ty  was t h e n  d e t e r m i n e d  a t  
50~ us ing  a low shea r  v i s come te r  I ( B e c k m a n  I n s t r u -  
men t s ,  Pa lo  Alto,  California) .  The  v iscos i ty  was s t ab le  over  
a n  8-h per iod  (16-24 h a f t e r  lysis  was  in i t ia ted) .  The  
in t r ins ic  v i scos i ty  d e t e r m i n e d  for t he  lysed nuclei  is, for 
p rac t i ca l  purposes ,  d e p e n d e n t  on  t he  DNA,  while  t h e  
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