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Small  chol ines terase-posi t ive  sites of round  shape are 
ar ranged ill rows or groups and  are the  early representa-  
t ives of the  new endings.  La t e r  on the  endings  become 
more  compact .  But ,  even 11 weeks af ter  t r ansp lan ta t ion ,  
t hey  still  differ in shape  f rom normal  endpla tes .  In  
longi tudinal  sect ions of the  muscles,  two or more  zones 
of endpla tes  could be d is t inguished:  the  band  of degene- 
ra ted  ones and at  least  one addi t iona l  and less d i s t inc t  
region wi th  t he  new, i nne rva t ed  endings.  

In  spi te  of grea t  difficulties due to large amoun t s  of 
connect ive  tissue, it  was possible, in some cases, to iso- 
la te  f r agment s  of muscle fibres showing i old, degenera ted ,  
non - inne rva t ed  endp la te  (Figure 2 c), and  at  some dis tance  
f rom it, a new inne rva ted  moto r  ending  (Figure 2d). The 
d is tance  of t he  2 endings  obviously  depends  on the  site 
a t  which  the  new nerve  enters  t he  muscle. If  the  nerve  
reaches the  muscle near  its tendon,  the  endings  are s i tua ted  
excentr ica l ly  on the  muscle  fibres. 

The fo rma t ion  of new ectopic endpla tes  indicates  t h a t  
in a t  least  a h igh  percentage  of fibres, t he  ingrowing 
axons did no t  reach the  original endings  to  re innerva te  
them.  P ro b ab l y  the  large t ime- lag  be tween  dene rva t ion  
and  the  fo rma t ion  of new neuromuscula r  con tac t s  in free 
muscle t r an s p l an t a t i o n  w i t h o u t  imp lan ta t ion  of a nerve  
is one of the  reasons for the  de novo fo rmat ion  of mo to r  
endings.  An addi t iona l  factor  migh t  be the  severe damage  
of the  muscle. 

Zusammen[assung. Ungef~ihr 7 Wochen  nach  Trans-  
p l an t a t i on  zeigte sich eine Re inne rva t i on  der  Muskeln 
durch  kollaterale Sprossung aus den da run te r l i egenden  
In te rkos ta lne rven .  Die T ransp l an t a t e  reagier ten  auf 
indi rekte  St imulat ion.  H i s tochemisch  waren  neugebi lde te  
motor i sche  E n d p l a t t e n  nachweisbar .  In  einigen F~tllen 
konn te  an Isolat ionspr/~paraten an ein- nnd  derse lben 
Muskelfaser  zus/~tzlich zur alten, degener ie r ten  eine 
neugebi lde te  motor i sche  E n d p l a t t e  beobach t e t  werden.  
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F ig .  2. Photomicrographs of motor endplates in EDL muscles. 
a) Normal endplate in control muscle, b) Denervated endplate 
7 days after transplantation, c) Denervated endplate 70 days 
after transplantation, d) New endplate 70 days after transplantation. 
Modified Koelle-technique, Magnification: X 500 (a-c); X800 (d). 

Effects of Incubation Temperature on the Kinetics of Cultured Lymphocytes  from the 
O p o s s u m ,  Didelphis virginiana 

The com m on  opossum (Didelphis virginiana) possesses 
a body  t e m p e r a t u r e  which  is cons iderably  lower t h a n  t h a t  
of the  ma jo r i t y  of marsupia ls  and  eu ther ian  m a m m a l s  1-3. 
In  a m b i e n t  t e m p e r a t u r e s  of 14-26~ the  rec ta l  t emp e r -  
a tu res  of opossums  ranged  f rom 32 34.5~ 1. In  in vivo 
exper imen t s  5, tile mean  dura t ions  of the  G 2 and S phases  
for cells f rom opossum s tomachs  were longer t h a n  those  
of eu ther ian  mammalsS-7.  I t  was suggested t h a t  th is  was 
caused by  the  lower body  t e m p e r a t u r e  of opossums as the  
resul t  of a Q10 p h e n o m e n o n  4. Day-old  ra t s  lacking the rmo-  
regula tory  mechan i sms  d e m o n s t r a t e d  increases in G 2 
and S phase  dura t ions  a t  t e m p e r a t u r e s  subs tan t i a l ly  
below normal  for those  animals  s. In  contras t ,  a shor t  S 
phase  for chicken in tes t ina l  epi thel ia  has been  re la ted  to  
the  higher  body  t e m p e r a t u r e  (40.5~ of th is  species ~. 
A n u m b e r  of inves t iga tors  have  d e m o n s t r a t e d  t h a t  
incuba t ion  of in v i t ro  cell sys tems  a t  t e m p e r a t u r e s  above 
or below the  o p t i m u m  range (generally 37-39~ resul ted 

in pro longed dura t ions  of indiv idual  phases  and/or  the  
to ta l  cell cycle 9-1~. This  s t u d y  was unde r t aken  to 
de te rmine  if incuba t ion  of opossum l y m p h o c y t e s  a t  34 ~ 
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(mean  b o d y  t e m p e r a t u r e  of t h i s  an imal )  r a t h e r  t h a n  a t  
the  c o n v e n t i o n a l l y  emp loyed  37~ would  a l t e r  t h e  
d u r a t i o n s  of t he  G 2 and  S phases .  

Materials and methods. Cardiac  b lood l y m p h o c y t e s  of 
5 ma le  opossums  were i so la ted  a n d  cu l tu red  w i t h  p h y t o -  
h e m a g g l u t i n i n  (Difco) accord ing  to a p r e v i o u s l y  descr ibed  
t e c h n i q u e  ~8. I n  each  expe r i m en t ,  t he  t o t a l  n u m b e r  of 
l y m p h o c y t e s  col lected was d iv ided  equa l ly  (f inal  d i l u t i on  
a p p r o x i m a t e l y  3 • 106 cel ls /ml  of cu l tu re  m e d i u m )  a n d  
p laced  in i n c u b a t o r s  se t  a t  34 ~ a n d  37 ~ All cond i t ions  
for ghe 2 sets  of cu l tu res  were iden t i ca l  wigh t he  excep t ion  
of gempera tu re .  Th i s  was  m o n i t o r e d  a n d  recorded  a t  
r egu la r  i n t e rva l s  to  t he  nea r e s t  0.05 ~ Af te r  36-42 h of 
i ncuba t i on ,  b o t h  sets  of cu l tu res  were pu lse- labe led  for 
30 m i n  w i t h  1 ~c /ml  of H 3 - t h y m i d i n e  (New ]England 
Nuclear ,  6.7 c / m M )  followed b y  a chase  in 120 t i m e s  
excess n o n r a d i o a c t i v e  t h y m i d i n e .  Colchicine (0.1 ~g/ml) 
was  a d d e d  1 h p r io r  to  cu l tu re  ha rves t .  Cul tures  f rom 
each  t e m p e r a t u r e  were sacr i f iced a t  i n t e rva l s  f rom 1-14  h ;  
t he  sl ides were coa ted  w i t h  l iquid  N T B  2 emuls ion  (Kodak) ,  
exposed  3 days,  developed,  f ixed a n d  s ta ined .  P e r c e n t  
labe led  mi toses  (PLM) curves  were c o n s t r u c t e d  for  
l y m p h o c y t e s  g rown a t  each  t e m p e a r t u r e  b y  scor ing  on  
r a d i o a u t o g r a p h s  a p p r o x i m a t e l y  900 m i t o t i c  f igures  pe r  
i n t e rva l .  

Results. Analys i s  of a p p r o x i m a t e l y  400 t e m p e r a t u r e  
r ead ings  over  a 33-dayper iod  p r o v i d e d  the  fol lowing 
da ta .  The  m e a n  i n c u b a t i o n  t e m p e r a t u r e s  of t he  2 sets  of 
cu l tu res  were 34.27 • 0.34~ a n d  37.29 4- 0.34~ The  
m e a n  di f ference b e t w e e n  i n c u b a t i o n  t e m p e r a t u r e s  was 
3.0 4- 0.29 ~ The  t e m p e r a t u r e s  of t he  2 incuba?:ors va r i ed  
s l igh t ly  in  a m a n n e r  s imi la r  to  a d i u r na l  cycle ( a t t r i b u t e d  
to  cyclic var iag ions  in l ine  current ) ,  b u t  v a r i a t i o n s  were 
s i m u l t a n e o u s  a n d  in t h e  same  di rec t ion .  R e c t a l  a n d  
esophagea l  t e m p e r a t u r e  m e a s u r e m e n t s  of a n e s t h e t i z e d  
opossums  used in t h i s  l a b o r a t o r y  revea led  a m e a n  va lue  
of 33.0 ~ 

The  P L M  curves  for  l y m p h o c y t e s  i n c u b a t e d  a t  34~ 
a n d  37 ~ are  p r e sen t ed  in  t h e  Figure.  I t  m a y  be  obse rved  
t h a t  t h e  ave rage  G~ p h a s e  ( the t i m e  requ i red  for  t he  
cu rve  to  r e a c h  50% labe led  mitoses)  was  cons ide rab ly  
sho r t e r  for t h e  cells i n c u b a t e d  a t  37~ (2.8 h) t h a n  for 
those  g rown  a t  34~ (3.6 h).  I n  con t ras t ,  t h e  ave rage  S 
p h a s e  ( the t i m e  b e t w e e n  50% labe led  mi toses  on  t he  
a scend ing  a n d  descend ing  l imbs  of t h e  'curve) was  longer  
for t h e  cells g rown  a t  37 ~ (9.4 h) t t l an  for those  a t  34~ 
(8.4 h). The  m e a n  d u r a t i o n s  of t h e  Gz + S phases  for 
t h e  2 sets  of cu l tu res  were  a p p r o x i m a t e l y  equal .  

Discussion. The  resu l t s  for t h e  G 2 phase  obse rved  in t h i s  
i n v e s t i g a t i o n  are in  a g r e e m e n t  w i t h  o t h e r  r epo r t s  ava i l ab le  
in  t he  l i t e r a t u r e  9-1= and  a p p e a r  to  s u p p o r t  t he  sugges t ion  
t h a t  phase  d u r a t i o n  m a y  be r e l a t ed  to  a Q10 p h e n o m e n o n  4. 
On t h e  o t h e r  h a n d ,  t h e  resu l t s  for t he  S p h a s e  are in- 
cons i s t en t  w i t h  t h i s  hypo thes i s .  Cons iderab le  ev idence  
exists,  however ,  to  s u p p o r t  t he  o b s e r v a t i o n  t h a t  d i f fe ren t  
i n c u b a t i o n  t e m p e r a t u r e s  can  affect  i n d i v i d u a l  phases  
d i f ferent ly .  Fo r  example ,  i t  has  been  s t a t e d  t h a t  a 
t e m p e r a t u r e  change  could :  a) resu l t  in  a n  equa l  change  
in all  phases ;  b) affect  on ly  1 or 2 phases ;  or  c) af fec t  
d i f fe ren t  phases  to  d i f fe ren t  degrees  12. H i g h l y  v a r i a b l e  
m e a n  G= d u r a t i o n s  (grea ter  t h a n  2 h difference) were 
obse rved  in 2 sets  of cu l tu res  of L - s t r a in  mouse  ceils, b o t h  
w i t h  a gene ra t i on  t i m e  of 20 h 14. This  m e a n s  t h a t  in  t he  
cu l tu re  w i t h  t h e  sho r t e r  G 2 phase ,  one or more  of t h e  
o the r  phases  (G~, S or M) was longer.  The  i nves t i ga to r s  
be l ieved t h a t  t h e  v a r i a t i o n s  were due  go 'd i f fe rer ing  
cu l tu re  cond i t ions ' .  O t h e r  i nves t iga to r s  be l ieve  t h a t  t he  
fac t  t h a t  each  p a r t  of t he  cell cycle ha s  a d i f fe ren t  t e m p e r -  
a t u r e  response  cu rve  ' i nd ica t e s  t h a t  t h e r e  are d i f fe ren t  
r a t e - l im i t i ng  s teps  in  t he  va r ious  p a r t s  of t he  cycle '% 
I t  has  been  sugges ted  t h a t  two  types  of v a r i a b i l i t y  
ope ra t e  in  cell cul tures ,  one b e t w e e n  i n d i v i d u a l  ceils of a 
popu la t ion ,  a n d  the  o t h e r  r e l a t e d  to changes  in ex t r a -  
cel lular  e n v i r o n m e n t  1~. The  cu rve  for opossum l y m p h o -  
cytes  i n c u b a t e d  a t  37 ~ in t h i s  i nves t iga t ion ,  however ,  is 
nea r ly  iden t i ca l  to  t h a t  p rev ious ly  r epo r t ed  ~6. Therefore,  
a l t h o u g h  some v a r i a t i o n  a m o n g  i n d i v i d u a l  cells or cell 
popu l a t i ons  m a y  occur, i n c u b a t i o n  t e m p e r a t u r e  also 
p lays  a n  i m p o r t a n t  role in  cell cycle p h a s e  d u r a t i o n  1~. 

Rdsumd. La  courbe  P L M  (pourcen tages  ind iqu6s  de 
mitoses)  pou r  les l y m p h o c y t e s  d ' o p o s s u m  ~ 34~ ( tem-  
p6 ra tu r e  n o r m a l e  de cet  an imal )  a a t t e s t 6  une  phase  G 2 
plus  cour te  ma i s  d ' u n e  phase  S plus  longue que chez  
ceux  qui  on t  6t6 incub6s  & la t e m p 6 r a t u r e  conven t i onne l l e  
de  37~ Les r6sulgats  obtellUS song discut6s  dans  leurs  
r a p p o r t s  avec  les r6ac t ions  li6es A des diff6rences de 
t e m p e r a t u r e  pou r  les deux  phases  du  cycle cellulaire.  
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PLM curves for opossum lymphocytes incubated at 34 ~ (solid Iine) 
and at 37 ~ (dashed line). The mean G 9 phase was shorter at 37 ~ 
than at 34 ~ while the reverse was true for the S phase. 
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