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f ixan t  a ruxibosomes,  interf6re avec la f ixa t ion  de I 'ARN 
messager  sur les r ibosomes emp4chan t  ainsi la synth6se  
des prot6ines.  Cette  act ivi t6 inhibi t r ice  est  li6e g la s t ruc-  
ture  du chloramph6nicol .  C'est  ainsi que le d6riv6 L-thr6o 
du chloramph6nicol  n ' inh ibe  pas la synth6se  des pro- 
t6ines 17 alors que le thioph6n!col  a conserv6 ce t te  apt i-  
tude  19,~0. Ces deux  agents  sont  toutefois  d6pourvus  d 'ef fe ts  
v6g6tal isants  chez l 'oursin.  I1 appara i t  done que la con- 
f igura t ion D-thr6o de la chatne lat6rale e t  la pr6sence du 
groupe ni t ro  fix6 sur le noyau  benz6nique sont  n6cessaires 

l 'act ivi t6  v6g6talisante.  Ces consid6rat ions nous con- 
duisent  g sugg6rer l ' hypoth6se  su ivante  pour  rendre  
compte  de l 'act ivi t6  v6g6tal isante du chloramph6nicol :  
l ' inhib i t ion  des synth6ses  prot6iques  serai t  n6cessaire pour  
ob ten i r  un effet  v6g6tal isant  mais  ce t te  inhib i t ion  serai t  
orient6e par  le groupe ni t ro  responsable  de la f ixat ion de 
la mol6cule de chloramph6nicol  sur  un site d6termin6 des 
r ibosomes ou sur un t y p e  par t icul ier  de r ibosomes.  Les 
r ibosomes don t  le f onc t i onnemen t  est  ainsi inhib6 par  la 
f ixat ion du chloramph6nicol  sera ient  responsables  de la 
synth~se  des prot6ines impliqu6es dans  la diff6renciat ion 
des s t ruc tures  ec todermiques  21. 

Summary. The effects of L- threo-chloramphenicol  and 
th iophenicol  on the  d i f ferent ia t ion  of sea-urchin eggs are 

compared  wi th  those  exer ted  by  D-threo-chloramphenicol .  
Only D- threo-ehloramphenicol  caused vegeta l iza t ion;  L- 
th reo-ch lo ramphen ico l  inhib i ted  deve lopment .  These ef- 
fects  resemble  those of n i t robenzene .  Thiophenicol ,  dif- 
fering f rom I> threo-ch loramphenico l  by  replacing the  
ni t ro  group wi th  a me thy l su lphony l  group, slows down  
d e v e l o p m e n t  a t  h igh concent ra t ions .  The effects  of chlor- 
amphen ico l  on oxida t ive  phosphory l a t i on  and  syn thes i s  
of p ro te ins  are discussed. I t  is sugges ted  t h a t  b o t h  the  
steric conf igura t ion  type  D-threo of the  side chain  and the  
presence of a ni t ro  group are necessary  for t he  vegetal iz ing 
act ivi ty .  
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Rate  of Fall  in Chol ine  A c e t y l t r a n s f e r a s e  Act iv i ty  
in D e n e r v a t e d  D i a p h r a g m s  as  D e p e n d e n t  on  the 

Length  of the  D e g e n e r a t i n g  N e r v e  

The supersens i t iv i ty  to chemical  agents  which develops 
in dene rva ted  skeletal  muscle, has  been found to appear  
earl ier  when the  motor  nerve is cut  close to the  muscle 
t h a n  when  it is severed at  some dis tance  f rom it 1,2. Thus  
in isolated s t r ips  of d i aph ragms  of rats,  a much  higher  
supersens i t iv i ty  to acetylchol ine  could be d e m o n s t r a t e d  4 
days  af ter  dene rva t ion  when  the  phrenic  nerve  of the  
anaes the t i zed  ra t  had  been cut  near  its en t rance  into the  
muscle t h a n  when  cut  in the  cranial  pa r t  of the  t ho rax  2. 
Denerva t ion  supersens i t iv i ty  in cells supplied wi th  cho- 
linergic nerves has been assumed to  be due to the  loss of 
some normal  act ion of acetylchol ine  s,4, and  it was there-  
fore suggested t h a t  the  normal  acetylchol ine  release from 
the  endings of the  cut  nerve migh t  cease earlier the  shor te r  
the  degenera t ing  nerve s t u m p  2. 

In  the  present  expe r imen t s  an a t t e m p t  has been made  
to  see whe the r  the  acetylehol ine  synthes iz ing  capac i ty  
declines more rap id ly  when  the  per iphera l  s t u m p  of the  
t r ansec ted  nerve is shor t  t h a n  when  i t  is long. The dia- 
p h r a g m  of the  ra t  was chosen for these  exper iments  since 
compar isons  could be made  wi th  our previous observa-  
t ions  on supersensi t iv i ty ,  and since choline ace ty l t rans-  
ferase ac t iv i ty  has been d e m o n s t r a t e d  in the  ra t  dia- 
p h r a g m  ; sect ion of the  phrenic  nerve  was found by  HEBB, 
KRNJEVId and SILVER 5 tO cause a marked  fall in the  
enzyme ac t iv i ty  in th is  tissue. 

Male ra ts  weighing be tween  160 and  360 g were anaes-  
the t i zed  wi th  pen toba rb i t one  (60 mg/kg  i.p.). To suppress  
bronchia l  secretion, a t ropine  sulphate ,  1 mg/kg, was in 
addi t ion  in jec ted  by  the  same route.  Artificial  respi ra t ion  
was given by  a p u m p  th rough  a fine glass tube  inser ted  
into a small  cut  in the  t rachea.  The r ight  phrenic  nerve  

was d iv ided be tween  2 ribs e i ther  jus t  above  the  dia- 
p h r a g m  or as h igh as possible wi th in  the  thorax .  Af ter  24, 
48 or 72 h the  ra ts  were killed wi th  ether,  and  the  dia- 
p h rag ms  cu t  out,  cleaned and div ided into r igh t  and  left  
hemid iaphragms .  These were washed  in Ringer  solution,  
dried be tween  gauze pads,  and weighed.  Acetone  powder  
was then  p repared  f rom t h e m  and  used for es t imat ion  of 
the  choline ace ty l t ransferase  ac t iv i ty  according to the  
me t h o d  of HEBB (see NORDENFELT6). Acetylchol ine  
formed on incuba t ion  was assayed in dupl ica te  samples  
on the  frog rectus  prepara t ion .  The choline ace ty l t rans -  
ferase ac t iv i ty  was expressed as #g acetylchol ine  fo rmed /h  
per  hemid iaphragm.  Usual ly  4 l i t ter  ma tes  were used in 
each expe r imen t ;  in 2 of t h e m  the  phrenic  nerve  was cut  
proximal ly ,  in 2 distally.  The 2 h emi d i ap h rag ms  dener-  
va ted  in the  same way  were pooled and ex t r ac t ed  wi th  
acetone together ,  and the  ac t iv i ty  of th is  sample  was ex- 
pressed as a percen tage  of t h a t  of 2 corresponding,  normal ,  
left  hemid iaphragms .  In  some exper iments ,  however ,  t he  
acetone powder  was made  f rom one h e m i d i a p h r a g m  only, 
e i ther  because the  o ther  one was found no t  to be dener-  
va t ed  or because 1 ra t  had died before t he  final  experi-  
ment .  Samples  were p repared  f rom a l toge the r  40 ra t s :  12 
one day,  16 two days  and 12 three  days  a f te r  denerva t ion .  
The leng th  of the  nerve  s t u m p  in connec t ion  wi th  the  dia- 
p h r a g m  af ter  p roximal  dene rva t ion  was found  to  va ry  
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Experi- Right No. Choline acetyltransferase 
ment nerve of activity, % 
No. cut rats 

Right Left Right- 
hemi- hemi- left 
diaphragm diaphragm 

After 1 day 

Proximal 2 11.8 21.9 53.9 
1 Distal 2 16.1 29.4 54.8 

Proximal 2 10.9 18.5 58.9 
2 Distal 2 9.0 15.0 60.0 

Proximal 2 6.4 11.1 57.7 
3 Distal 2 7.6 11.7 65.0 

Mean: Proximal 56.8 % 
Distal 59.9% 

After 2 days 

Proximal 2 5.6 24.7 22.7 
4 Distal 2 4.4 28.1 15.7 

Proximal 1 5.3 22.2 23.9 
5 Distal 2 4.6 24.9 18.5 

Proximal 1 4.0 16.6 24.1 
6 Distal 2 3.4 21.0 16.2 

Proximal 2 4.2 21.4 19.6 
7 Distal 2 2.1 20.0 10.5 

Proximal I 11.3 35.3 32.0 
8 Distal 1 3.9 24.9 15.7 

Mean : Proximal 24.5 % 
Distal 15.3% �9 

After 3 days 

Proximal 2 1.4 17.4 8.0 
9 Distal 2 1.3 18.6 7.0 

10 ] Proximal 2 1.0 11.4 8.8 
/ Distal 2 1.0 11.4 8.8 

Proximal 2 2.9 24.4 11.4 
11 Distal 2 2.4 22.0 10.9 

Mean : Proximal 9.6 % 
Distal 8.9% 

be tween  23 and  34 mm.  No decrease in weight  of the  de- 
n e rv a t ed  hemid iaphragm,  when  compared  wi th  the  con- 
t ra la te ra l  one, was observed dur ing  the  3 days a f te r  the  
denerva t ion .  

The Table  summar izes  the  results.  I t  can be seen t h a t  
the  chol ine ace ty l t ransferase  ac t iv i ty  quickly decreased 
af ter  denerva t ion .  Al ready  a f te r  3 days  i t  was less t h a n  
10% of t h a t  of the  normal ly  inne rva ted  side. 40 days  af ter  
sect ion of t he  phrenic  nerve  HEBB et al.5 found it to  be 
3 .2-3 .7%.  The Table shows t h a t  2 days  af ter  dene rva t ion  
there  was a s ignif icant  difference (p < 0.01) be tween  
h emi d i ap h rag ms  dene rva t ed  by  proximal ,  and those  de- 
n e rv a t ed  by  dis ta l  sect ion of the  nerve.  I t  is obvious tha t ,  
a t  th is  stage,  the  acetylchol ine  synthes iz ing  power  of t he  
degenera t ing  pa r t s  of t he  phrenic  nerve  wi th in  t he  dia- 
p h i a g m  decreases  more  rap id ly  when  the  nerve  s t u m p  in 
connect ion  wi th  the  muscle  is shor t  t h a n  when  i t  is long; 
w h e t h e r  th i s  means  t h a t  mate r ia l  in some way  requi red  
for the  syn thes i s  is t r a n s p o r t e d  along the  axon, even  when  
the  nerve  has  been divided,  remains  a m a t t e r  of specula-  
t ion.  I t  is of in te res t  to  note  t h a t  on the  four th  day  af ter  
dene rva t ion  the  supersens i t iv i ty  of the  muscle cells to-  
wards  acetylchol ine  is much  more  advanced  when  the  
per iphera l  nerve  s t u m p  is shor t  t h a n  when  it is long~,L 

Zusammen/assung. An narkot i s ie r ten  R a t t e n  wurde  der  
rechte  Nervus  phrenicus  im Thorax  en tweder  so hoch  wie 
m6glich, oder  u n m i t t e l b a r  oberhalb  des D iaphragms  
durchschn i t t en .  Zwei Tage sp/i ter  erwies sich die Cholin- 
ace ty l t r ans fe rase -Akt iv i t~ t  in der  rech ten  H/ilfte d a n n  
wesent l ich  geringer, wenn  der  Nerv  dis ta l  s t a t t  p rox imal  
d u rch s ch n i t t en  wurde.  
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T r a n s l o c a t i o n  o f  D o n o r  D N A  i n t o  N u c l e o l a r  
A s s o c i a t e d  C h r o m a t i n  o f  R e c i p i e n t  C e l l  i n  v i t r o  

Previous  s tudies  in vivo have  shown t h a t  labelled 
deoxyr ibonucle ic  acid (DNA) released f rom t rans fused  
donor  l y m p h o c y t e s  m a y  be incorpora ted  into the  nuclei  
of the  rec ip ient  cells 1-3. The evidence was der ived main ly  
f rom the  appea rance  of label in d i f fe ren t ia ted  ceils t h a t  
d id  n o t  syn thes ize  D N A  and  fu r the r  f rom the  uneven  
d i s t r ibu t ion  of label in the  nucleus as well as in the  cyto-  
p l a sm of the  rec ip ient  cells. The da t a  sugges ted  t h a t  some 
a m o u n t  of macromolecu la r  D N A  of t he  donor  was incor- 
po ra t ed  in to  the  recipient  cells w i thou t  previous  degrada-  
t ion  to acid-soluble precursors .  On the  o ther  hand ,  the  re- 
u t i l iza t ion  of DNA degrada t ion  p roduc t s  was def in i te ly  
d e m o n s t r a t e d  in vivo by  ROBINSON and BRECHER 4 
and  by  BRYANT 5. P robab ly  b o t h  D N A  and its me tabo-  
li tes m a y  be re-ut i l ized s imul taneously ,  depend ing  upon  
the  t y p e  of e x p e r i m e n t  (see LI~DOUX e for review). The 

exac t  ident i f ica t ion  of each type  of re-ut i l izat ion seems 
to be ve ry  diff icult  unde r  in vivo condit ions,  especially if 
the  re-ut i l iza t ion is followed in the  prol i fera t ing cell popu-  
lation. For  th is  reason, a sys t em in vi t ro  has been  worked 
out  which  we shall  describe in th is  communica t ion .  

L cells were cu l t iva ted  in R o u x  flasks in a modif ied  
Pa rke r  199 syn the t i c  med i u m supp lemen ted  wi th  10% 
calf serum. The cells grown in monolayer  were pulse- 
labelled for 1 h in a fresh med i u m conta in ing  10 /~C ~H- 
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