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f iber  w i t h  rad iosodium.  T he  resu l t  of such  a n  exper imen t ,  
recorded  in F igure  2, shows a 59.5% rise in t he  N a  efflux. 
This  va lue  t u r n e d  ou t  to  be  a l m o s t  th r i ce  t h a t  o b t a i n e d  
w i t h  a con t ro l  f ibre  i nvo lv ing  a single in j ec t ion  of TN-C. 
I n  t he  second expe r imen t ,  however ,  t he  Na  eff lux 
showed a 29.6% rise, a va lue  wh ich  was no t  v e r y  d i f fe ren t  
f rom the  con t ro l  va lue  of 20.5%. F igure  2, in  addi t ion ,  
p rov ides  ev idence  ind ica t ing  t h a t  doub le  in j ec t ion  of 
TN-C does no t  in ter fere  w i t h  t h e  s ens i t i v i t y  of t he  f ibre  
to  ex t e rna l  acidif icat ion.  I t  is, however ,  w o r t h  r e m e m b e r -  
ing t h a t  since t he  a f f in i ty  c o n s t a n t  of TN-C for Ca ~+ is 
p H - d e p e n d e n t  s, i t  is no t  un l ike ly  t h a t  some Ca ~+ b o u n d  
to  t he  p ro t e in  h a d  been  l i be r a t ed  in to  t h e  m y o p l a s m  
fol lowing in jec t ion .  I n  o the r  e x p e r i m e n t s  5 • 10 .4 TN-C 
was in jec ted  on ly  once, fol lowed b y  lower ing  of t he  
e x t e r n a l  p H  f rom 7.8 to  6.3. T he  resu l t s  o b t a i n e d  in 4 
e x p e r i m e n t s  showed a 44.2 ~ 13% rise in  t he  N a  efflux, 
a n d  t h a t  all  f ibres  were m a r k e d l y  sens i t ive  to  ex t e rna l  
acidif icat ion.  

The  n e x t  ques t ion  coming  to  m i n d  was w h e t h e r  t he  
effect  caused  b y  TN-C invo lved  t he  ouaba in - sens i t i ve  or 
t h e  ouaba in - in sens i t i ve  N a  efflux. As shown in F igure  3, 
ex t e rna l  app l i ca t ion  of 5 • 10 5 M o u a b a i n  caused  a large 
fall in t he  Na  efflux, while  i n t e r n a l  app l i ca t ion  of 5 • 10-4 
M TN-C caused  a smal l  rise in  t he  r e m a i n i n g  efflux. The  
m a g n i t u d e  of t he  s t i m u l a t i o n  ave raged  23.3 • 1.8% 
(n = 5). This  resu l t  was no t  whol ly  in  accordance  w i t h  
expec ta t ion .  Th i s  is because  t he  effect  of TN-C on t he  Na  
eff lux in unpo i soned  f ibres was t h o u g h t  to  be  due to  
reduced  suppress ion  of t he  N a + - K  + A T P a s e  as t he  resu l t  
of reduced  [Ca ATP] -3  fo rmat ion .  

I t  seems, then ,  as if TN-C has  t he  ab i l i t y  to  s t i m u l a t e  
t he  Na  eff lux in ba rnac l e  fibres. A l t h o u g h  t he  m e c h a n i s m  
of th i s  s t i m u l a t i o n  r e m a i n s  far  f rom clear, t h e r e  are 
reasons  for suppos ing  t h a t  i t  resembles  t h e  m e c h a n i s m  
u n d e r l y i n g  t he  s t i m u l a t i o n  o b t a i n e d  b y  in jec t ing  low 
concen t r a t i ons  of E G T A  (BITTAR and  SCHULTZ, un-  
pub l i shed  da ta) .  Since TN-C has  a h igh  a f f in i ty  on ly  for 
Ca 2+, i t  is t e m p t i n g  to specula te  t h a t  b o t h  TN-C and  
EGTA,  w h e n  used in low concen t r a t i ons ,  s t i m u l a t e  the  
N a  eff lux as t h e  resu l t  of r e m o v i n g  Ca 2+ f rom the  myo-  
p lasm.  W h e t h e r  E G T A ,  w h e n  appl ied  in h i g h  concen t ra -  
t ions;  i nh ib i t s  t he  N a  eff lux b y  r e m o v i n g  Mg e+ f rom the  
v i c in i ty  of t he  t r a n s p o r t  sites, i s  a ques t ion  which  forms 
t he  sub jec t  of e x p e r i m e n t s  a l r eady  in progress.  

Zusammen/assung. Nachweis ,  dass  eine Mic ro in jek t ion  
yon  Tropon in -C  den  Na- Ionen-Aus f lu s s  aus  E inze l fa se rn  
des E n t e n m u s c h e l - M u s k e l s  s te iger t .  
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Electroencephalographic  Studies  in Toad (Bufo melanostictus) Fol lowing  Pro longed  
Exposure  to Heat Dur ing  Hibernat ion and N o n - H i b e r n a t i o n  

E l e c t r o e n c e p h a l o g r a p h i c  (EEG)  s tud ies  h a v e  been  
done  e x h a u s t i v e l y  in h i b e r n a t i n g  m a m m a l s  b u t  t he  
s tudies  of t h e  same  in h i b e r n a t i n g  po ik i lo the rmic  
an ima l s  is i nadequa t e .  E E G  s tudies  d u r i n g  h i b e r n a t i o n  
and  arousa l  h a v e  been  m a d e  b y  CHATFIELD et  al. 1 and  
CHATFIELD a n d  LYMAN 2. DE, BORAL, DEY and DEB 3 
found marked variation in the electrical activities of 
brain in hibernating toads over the non-hibernating 
ones. The principal feature observed during hibernation 
was slowing of the brain potential, which, however, could 
be replaced by low voltage fast activity (LVFA) following 
sensory activation. 

It has been observed (unpublished) that hibernating 
toads can withstand an exposure of 56~ ~ for 8 days, 
while the non-hibernating animals can tolerate up to 
48~ only for 8 days. This fact aroused the curiosity of 
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Slow wave indices of brain in toads: a, non-hibernation exposed 
group; b, non-hibernation control group; e, hibernation control 
group; d, hibernation exposed group. 

t h e  au tho r s  to  k n o w  the  e l ec t roencepha log raph ic  response  
to th i s  va r i ance  in h e a t  to l e rance  accord ing  to  season. 

Materials. Male t oads  (Bu/o melanostictus) weigh ing  
45-65 g were t a k e n  d u r i n g  h i b e r n a t i o n  (May to Augus t ) .  
These  toads  were p laced  in an  i n c u b a t o r  set  a t  56 ~ ~ 

�9 for 8 days  w i t h  t he  supp ly  of w a t e r  be ing  m a i n t a i n e d .  
The  rec ta l  t e m p e r a t u r e  of t h e  h i b e r n a t i n g  t oads  was 
19~176 wh ich  a f t e r  t he  exposure  rose to  30~176 
The  rec ta l  t e m p e r a t u r e  of t h e  n o n - h i b e r n a t i n g  t oads  
was  29~176 Af te r  an  exposure  to  48~ for a pe r iod  
of 8 days,  t he  r ec ta l  t e m p e r a t u r e  was found  to v a r y  
f rom 33 ~ ~ 

Methods. After  8 days  exposure  t he  an ima l s  were 
t a k e n  ou t  of t he  i n c u b a t o r  one b y  one and  m a d e  sp ina l  
b y  in se r t ing  s teel  p r o b e  d o w n w a r d s  t h r o u g h  t he  v e r t e b r a l  
column.  Steel  needle  e lec t rodes  were f ixed on  t h e  scalp 
a t  4 po in t s  over  t h e  r i g h t  a n d  lef t  ce rebra l  hemi sphe re s  
and  connec ted  to  t he  mach ine .  E l ec t rog raph i c  record ings  
of t he  b r a i n  p o t e n t i a l  was t a k e n  b y  a Grass  Model  I I I - D ,  
8 -channe l  E l e c t r o e n c e p h a l o g r a p h  w i t h  ink  wr i t ing  pens.  
The  p a p e r  was  r u n  a t  a speed of 30 mm/sec .  

B r a i n  waves  w i t h  a f r equency  of 12 c/sec or less h a v e  
been  des igna t ed  as slow waves  a n d  those  r a n g i n g  a b o v e  
12 c/sec are d e s i g n a t e d  as fas t  waves.  The  slow wave  
index  has  been  ca lcu la ted  acco rd ing  to t h e  m e t h o d  of 
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Group aLVSA bLVFA eHVSA 

Frequency(c/see) Max. amp.(#v) Frequency(c/see) Max. amp. (/iv) Frequelley (c/see) Max. amp.(/2v) 

Non-hibernating control (10) 
Non-hibernating exposed (10) 

Hibernating control (10) 
Hibernating exposed (10) 

9.9 -b 0.41 29 -6 1.54 25.8 4- 0.41 12.5 -4- 0 . 6 3  Absent 
12.7 :L 0.68 40.4 ~ 0.87 31.2 q- 0.66 12.5 • 0 .81  Absent 
P < 0.01 P < 0.001 P < 0.001 
9.8 -6 0.51 34.6 -6 0.99 25.8 -6 0.866 17.9 -6 0.75 8.9 -6 0.11 84 -4- 3.48 
9.9 -6 0.69 47.2 -6 1.31 24.8 -6 0.94 21.7 -6 0.82 5.1 4- 0.525 134.5 -6 5.65 

P < 0.001 P < 0,01 P < 0.001 P < 0,001 

a LVSA, low voltage slow activity, b LVFA, low voltage fast activity, c HVSA, high voltage slow activity. Figures in parentheses indicate 
number of animals. The results are Means ~ S.E. 

DAVIS ~ as modif ied  by  PINEDA and  ADKISSON 5. The 
m a x i m u m  ampl i tude  was ca lcula ted  according to the  
m e t h o d  of I)EY et  a16. 

Results. W h e n  compared  wi th  non -h ibe rna t ion  contro l  
group, the  charac ter i s t ic  fea ture  of E E G  of h ibe rna t ion  
contro l  group consists  of an increase in the  sequence of 
occurrence of slower waves  and  in the  slow wave  index.  
Mild high vol tage  slow ac t iv i ty  (HVSA) was also evident .  
The E E G  of the  non-h ibe rna t ion  exposed  group revealed 
ex t reme  low vol tage  fas t  ac t iv i ty  (LVFA) wi th  comple te  
absence  of H V S A  (Table). The h ibe rna t ion  exposed 
group d e m o n s t r a t e d  E E G  features,  charac te r ized  by  
r a n d o m  to regular  H V S A  (4-7 c/see) wi th  a b o u t  58% 
increase in t he  ampl i tude  and 50% increase in the  slow 
wave  index  in compar i son  wi th  t he  h ibe rna t ion  control  
group (Figure). 

Discussion. ECCLES v ascribes the  cause of synchron ised  
t h e t a  ac t iv i ty  in n o n p r i m a t e s  to the  inh ib i to ry  neurones  
act ing as pace -makers  by  per iodical ly  inh ib i t ing  the  
ascending  af ferent  pa thways .  According to  GASTAIJT and  
FISCHER-WILLIAMS s, th is  inh ib i to ry  sys t em is ' b r anched  
off'  in a side chain f rom the  tha lamo-cor t i ca l  project ion,  
a sys t em which  m a y  act ively  inh ib i t  the  ret icular  for- 
ma t ion  of the  t ha l amus  (rostral) as well as the  caudal  
bra in  s t em and  p r even t  t he  discharge of cortical  spikes 
resul t ing in exclusive HVSA.  Thus  re t icular  release m a y  
be equal ly  responsible  for p u t t i n g  in to  act ion the  inhibi-  
to ry  sys tem.  Na tu ra l ly  tile h igh vol tage  slow waves  do 
no t  r epresen t  a convuls ion wave  bu t  a ver i tab le  s ta te  of 
neuronal  depress ion l inked to  a p h e n o m e n o n  of act ive  
inhibi t ion.  F r o m  the  p resen t  s t u d y  i t  appears  tha t ,  in 
toads  dur ing  non-h ibe rna t ion ,  the  tone  of t he  ascending 
af ferent  p a t h w a y s  can be increased by  sensory ac t iva t ion  
(e.g. hea t  exposure) as revealed by  ex t r eme  al ter ing 
response  in EEG.  Whereas ,  dur ing  h iberna t ion ,  there  is 
a possibi l i ty  t h a t  some cort ical  and  subcor t ica l  inh ib i to ry  

mechan i sms  opera te  even dur ing  prolonged hea t  exposure,  
resul t ing in H V S A  in F.EG. Moreover,  t he  he igh tened  
ac t iv i ty  of these  inh ib i to ry  neurones,  according to  
ECCLES v, m i g h t  be responsible  for the  condi t ions  of 
accommodat ion9  so as to  w i t h s t a n d  such a high environ-  
men ta l  t e m p e r a t u r e  for a prolonged period.  

Rdsumd. L'61ect roencephalogramme des grenouilles qui 
on t  6t6 expos6es & 48~ p e n d a n t  8 jours d u ran t  la non- 
h ibe rna t ion  r6v61a une  ex t r eme  <(low vol tage  fas t  ac t iv i ty  ~) 
avec une  absence  compl6te  de la (&igh vol tage  slow 
activity~) (HVSA).  L ' h i b e rn a t i o n  (~ 58~ p e n d a n t  
8 jours) m o n t r a  un H V S A  irr6gulier ~ r6gulier avec 
100% d ' a u g m e n t a t i o n  en longueur  et  quelques  m6eha- 
nismes cor t icaut  et  subcor t icaux  r e s t en t  act ifs  m~me lors 
d ' une  pro longa t ion  de la chaleur.  
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Depressed Synthesis  of DNA in Regenerating Rat Liver after Spinal Cord (C~) Transection 

Spinal cord t r ansec t ion  resul ts  in the  increase of 
t r y p t o p h a n  oxygenase  and  tyros ine  amino t rans fe rase  
act ivi t ies  ill  r a t  l iver by  a process i n d e p e n d e n t  of adrena l  
secret ion l-s. The e n h a n c e m e n t  was observed  only af ter  
C 7 level section, i.e. above the  segments  which  inne rva te  
the  liver. In  an effort  to  get  more  in fo rma t ion  on the  
possible  mechan i sm of th is  p h e n o m e n o n ,  we s tudied  the  
effect  of spinal  cord t r ansec t ion  on the  syn thes i s  of 
l iver DNA. 

Material and methods. Groups of 3-4 male  albino ra ts  
(175 g) kep t  unde r  s t a n d a r d  condi t ions  were used 
t h r o u g h o u t  the  exper iments .  Spinal  cord t r ansec t ion  ~ 

and  par t ia l  h e p a t e c t o m y  4 were pe r fo rmed  under  l ight  
e ther  narcosis.  In  sham-ope ra t ed  animals  t he  spinal  cord 
was exposed  only. Synthes is  of D N A  was measured  af ter  
i.p. admin i s t r a t i on  of thymidine-2-14C (1.5 ~zCi/0.5 [zM 
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