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Removal of 14C-BUdR incorporated in DNA of newborn and young adult rat liver 

EXPERIENTIA 34/2 

Time (d) 

0.33 1 2 6 13 21 
2.96 - 4.52 5.17 12.21 
4- 0.34 4- 0.86 4- 0.82 4- 0.77*** 
3848 - 2368 2322 2333 
4- 355*** 4- 330*** -b 56*** 4- 84*** 
1300 - 524 449 191 
• 112"** 4- 63*** 4- 21"** 4- 10"** 

N e w b o r n  0 * 
2H/14C-ratio 3.86 

4- 0.43 
2H-TdR-DNA 7928 
labelling (dpm/mg) 4- 687 
14C-BUdR-DNA 2054 
labelling (dmp/mg) • 170 

Young adult 
2H/14e-ratio 13.19 

=[= 0.95 
3H-TdR-DNA 2507 
labelling (dpm/mg) 4- 172 
14C-BUdR-DNA 190 
labelling (dpm/mg) 4- 20 

13.39 14.45 17.35 17.19 21.49 
4- 0.58 -b 1.02 • 0.93** ! 1.37"* -4- 1.60"** 
2384 2066 1856 1874 1676 
4- 259 q- 164 4- 299 -L 433 -t- 168"** 
178 143 107 109 78 
4- 24 4- 11"* -~ 16"** -4- 29** ~: 24*** 

* 0- t ime-va lues  were  o b t a i n e d  f rom a g r o u p  of r a t s  ki l led 1 h a f t e r  i. p. in jec t ion  of 7.0 ~zCi 2 H - T d R  toge the r  wi th  1.0 ~.Ci 14C-BUdR/100 g 
b. w t  (aH/14C-ratio = 7) to female  W i s t a r  r a t s  (100-120 g) in g roups  of 5. The  same  c o m p o u n d s  were  s.c. i n j ec t ed  to newborns  in  q u a d r u p l i c a t e  
g roups  of 14 r a t s  in the  case of 0 a n d  1 t imes  a n d  of 9 in the  case of 6, 13, 21 t imes.  Animals  were ki l led a t  va r ious  t imes  a n d  r a d i o a c t i v i t y  
was  c o u n t e d  on t r i p l i ca t ed  2.5 m g  D N A  samples .  D a t a  are r e p o r t e d  as m e a n  4- SEM.  ** 0.05 > p > 0.01. *** p ~ 0.01. 

r ad ioac t iv i ty  measured,  in t r ipl icate ,  on 2.5 samples  in 
a previous ly  ca l ibra ted  I n t e r t e c h n i q u e  SL 32 spec t rome te r  
p rov ided  wi th  ex te rna l  226Ra s tandard iza t ion .  

Results. The t ime-course  of the  r emova l  of 14C-BUdR 
incorpora ted  in D N A  of newborn  and  young adul t  ra ts  
l iver  is shown in the  tab le :  resul ts  are expressed bo th  as 
t he  mean  of the  rat ios  2H/14C and as the  mean  of DNA 
specific ac t iv i ty  for each isotope 4- SEM. The 2H/I~C- 
rat ios  in DNA of newborns  and  young  adul t s  1 h af ter  
in ject ion are qui te  d i f fe rent  (3.86 and  13.19, respectively) .  
They  also differ f rom the  ra t io  of the  in jec ted  mix tu re  
(7.0) and  f rom the  ra t io  we found in regenera t ing  ra t  
l iver (7.04 as mean  of 2 d i f fe rent  exper iments)  2 under  
ident ical  expe r imen ta l  condit ions.  These differences in 
nucleoside mix tu re  up t ake  could be due e i ther  to a dilu- 
t ion of the  labelled compounds  in the  d i f ferent  cell 
nucleot ide  pools or to  a lower d i sc r imina t ing  capac i ty  
of DNA polymerases  of newborn  as regards  B U d R  in- 
corpora t ion  (a k ind of enzymat i c  ' immatu r i t y ' ) .  We have  
no da t a  suppor t ing  the  one or the  o ther  hypo thes i s :  
however  Packa rd  et  al. 5,e have  found  no difference in 
the  levels of incorpora t ion  of T d R  or d i f ferent  ha logena ted  
nucleosides (BUdR,  I U d R )  in to  mice embryo  DNA, even 
using te ra togenic  doses 3. 
A signif icant  B U d R  remova l  f rom liver DNA began 2 d 
af ter  t r e a t m e n t  in young  adults ,  b u t  only  af ter  21 d in 
newborns  where  the  increase in ~H/14C-ratio found a t  
13 TM d did no t  appear  to  be significant.  The not iceable  
decrease  in 2H-TdR labell ing we found in newborns  is 
closely re la ted  to liver growth ,  as shown in the  figure. 

Discussion. The in vivo remova l  here repor ted  can be 
a t t r i bu t ed  to  DNA repair  : in fact,  i t  is ne i ther  expla inable  
on a pure ly  phys ico-chemica l  basis nor  is it  due to cellular 
d e a t h  followed by  preferent ia l  T d R  up take  by  viable 
cells, since the  a m o u n t  and the  r ad ioac t iv i ty  of t he  
in jec ted  2H-TdR and I*C-BUdR were m a n y  t imes  lower 
t h a n  te ra togenic  or mutagen ic  or toxic  dose 2,~-9. B U d R  
removal  is an earlier p h e n o m e n o n  in normal  young 
adul t s  t h a n  in h e p a t e c t o m y z e d  animals  (it begins a t  day  
2 and 4, respect ively)  bu t  is longer last ing in the  former  
group (no evidence is given t h a t  B U d R  removal  ends  
a t  day  13 in young  adul t s  while, in h e p a t e c t o m y z e d  rats ,  
it  ends  a t  day  8)8: in newborns ,  the  same process is 
ev iden t  only  a t  21 st day,  i.e. a t  the  end of weaning.  
The a m o u n t  of B U d R  removal  is Mold in newborns  while 
less t han  2fold in adults ,  when consider ing the  rat io be- 
tween  the  da t a  f rom the  last  and the  first  e s t imat ion :  
th is  could be due to incorpora t ion  of excised B U d R  in 
growing liver. The i m p a i r m e n t  of repa i r  ac t iv i ty  found 
in newborns  could likely be re la ted  to the i r  grea ter  
sens i t iv i ty  to  carcinogens.  
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Dilat ion of nervi  corpor is  allati 2 (NCA 2) - a n e u r o h a e m a l  s tructure  in Chrysocoris stolli Wolf. 
(Heteroptera:  P e n t a t o m i d a e )  
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Summary. The NCA 2 is d i la ted  in abou t  the  middle  of its length.  Neurosecre to ry  mater ia l  is s tored  in th is  dilation. 
I t  serves as a secondary  neu rohaema l  organ for la teral  neurosecret ion.  

The general  pa t t e rn  of the  neuroendocr ine  sys tem in which serve as neurohaemal  s t ruc tu res  no t  previously  
Chrysocoris stolli is s imilar  to t h a t  of o ther  he t e rop t e r an  descr ibed in any  insect  belonging to  th is  group. While 
insects  1-12 b u t  w i th  one major  except ion,  t h a t  is the  t he  neurosecre to ry  mater ia l  p roduced  bY the  medial  
d iscovery  of di la t ions in t he  nervi  corporis  a!lati 2(NCA 2) neurosecre to ry  cells (MNSC) of the  p r0 t0ce reb rum passes 
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d i rec t ly  to t h e  ao r t a  (which se rves  as a n e u r o h a e m a l  o rga n  
for med ia l  neurosecre t ion)  v ia  t he  nerv i  corpor is  cardiaci  
1 (NCC 1), t h e  p r o d u c t  of the  la te ra l  n e u r o s e c r e t o r y  cells 
(LNSC) is c o n v e y e d  to t he  corpora  ca rd iaca  (CC) t h r o u g h  
t he  NCC 2. Some  a x o n s  of t he  NCC 2 t r ave r s e  t he  CC 
to fo rm  shor t ,  t h i ck  ne rv i  corporis  al lat i  1 (NCA 1) w h ic h  

e n t e r  in to  t he  co rpus  a l l a t u m  (CA). The  CA is a s ingle 
g lobu la r  s t r u c t u r e  h a v i n g  a n o t c h  in t he  midd le  w h ich  
gives  i t  a bi lobed a p p e a r a n c e  (f igure 1). T h e  la te ra l  
neu rosec re t ion  is b r o u g h t  to t he  CA v ia  t he  CC a n d  t h e  
N CA  1. The  a x o n s  of t he  N CA  1 c o n s t i t u t e  long N CA 2. 
T h e  N CA  2 come  ou t  f r om the  CA a n d  go to  t he  sub-  
oesophagea l  ganl ion.  W hi l e  t he  N CA  1 is u n i f o r m  in 
d i ame te r ,  t he  NCA 2 is d i l a ted  a t  a b o u t  t he  midd le  of 
i ts  l eng th ,  f o rming  a k ind  of saccu la r  s t r u c t u r e  ( f igure  2). 
In  sec t ions  s t a i ne d  w i th  p a r a l d e h y d e  fuchs in ,  t h i s  d i l a ted  
region of t he  NCA 2 was  obse rved  to  c o n t a i n  a b u n d a n t  
pu rp l e  s t a i ne d  n e u r o s e c r e t o r y  ma te r i a l ,  which  r e se mb led  
in i ts  s t a i n ing  reac t ion  t he  n e u r o s e c r e t o r y  m a t e r i a l  pro-  
duced  b y  t he  L N S C  a n d  p r e s e n t  in t he  NCC 2, CC, N CA 1 
a n d  CA. However ,  no s t a inab l e  m a t e r i a l  was  obse rved  
in NCA 2 b e y o n d  the  d i la ted  region.  Th i s  s t r o n g l y  sug-  
ges t s  t h a t  the  d i la ted  region of t he  NCA 2 se rves  as a 
s e c o n d a r y  n e u r o h a e m a l  si te  for l a te ra l  neurosec re t ion ,  
t he  p r i m a r y  n e u r o h a e m a l  o rgan  be ing  t he  CC. H e nc e  all 
t h e  n e u r o s e c r e t o r y  m a t e r i a l  p r o d u c e d  b y  L N S C  does n o t  
end  in t he  CC b u t  some  pas ses  to t he  NCA 2. Th i s  l a te ra l  
n e u r o s e c r e t o r y  m a t e r i a l  is s to red  in t he  d i la ted  region 
of t he  NCA 2 a n d  is re leased  f rom here  in to  t he  blood.  
T h o u g h  a n e u r o h a e m a l  a rea  in the  NCA 2 h a s  been  
r epo r t ed  in 2 orthopteran insects ,  viz. A cheta domestica 14,15 
a nd  in Gryllodes sigillatus TM, it  was  n o t  r epo r t ed  before  
in a n y  h e t e r o p t e r a n  insect .  Moreover ,  while  in Gryllodes 
t h e  d i l a t a t i on  of t he  N CA  2 se rves  as  a s e c o n d a r y  neu ro -  
h a e m a l  o rgan  for me d i a l  neurosec re t ion ,  in Chrysocoris 
i t  is t he  s e c o n d a r y  n e u r o h a e m a l  s t r u c t u r e  for l a te ra l  
neurosec re t ion .  

, 3 0 0 p  I 

Fig. 1. Frontal section of corpus allatuln (CA) of Chrysocoris stolli 
showing NCA II and sacculation (SAC) containing neurosecretory 
nlaterial (NSM}. The black structure at the proximal end of NCA II 
is an artifat (AF). 
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Fig. 2. Photonficrograph of a section (taken at a higher magnifica- 
tion) showing the sacculation (SAC) in NCA II in about middle of 
its length containing accmnulated PF positive neurosecretory ma- 
terial (NSM). 
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