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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 

i K. I. VAPTZAROVA, )/[. S. DAVIDOV, D. V. ~/[ARKOV, P. G. PoPov 
and G. P. GALABOV, Life Sei. 8, 905 (1969). 

2 K. 1. VAPTZAROVA, P. G. PoPov, D. STRASHIMIROV and G. P. 
GALABOV, C. r. Acad. bulg.  Sei. 26, 567 (1973). 

3 K. I. VAPTZAROVA, P. G. PoPov and  G. P. GALABOV, .J. Neurochem. 
21, 291 (1973). 

4 G. M. HIGGINS and R. M. ANDERSON, Archs Path .  72, 186 (1931). 



] 5 0 0  Specialia EXPERIENTIA 29/12 

per  an imal )  2 h before  kill ing. The  l iver  was removed ,  
cooled and  homogen ized  in 3 vol  of sal ine and  t he  r e su l t ing  
h o m o g e n a t e  Was r epea t ed ly  e x t r a c t e d  w i t h  cold 0.2 2!/1 
HC10~ to  r emove  ac id-soluble  l iver  pool. The  p rec ip i t a t e  
was  sub jec t ed  to a n  a lka l ine  hydro lys i s  (1 M KOH,  18 h, 
20~ neu t r a l i zed  and  c e n t r i f u g e d .  T he  s e d i m e n t  was  
hyd ro lysed  a t  100 ~ for 1 h w i t h  70%/0 HC10~. I so la t ion  of 
spec t roscopica l ly  pure  t h y m i n e  re leased f rom D N A  was 
car r ied  ou t  b y  p a p e r  c h r o m a t o g r a p h y ,  as descr ibed  
p rev ious ly  ~. The  ra t e  of D N A  syn thes i s  is expressed  as 
t he  specific r a d i o a c t i v i t y  of i sola ted t h y m i n e  in d p m / ~ M .  
U V - a b s o r b a n c e  was assayed  us ing  U n i c a m  SP  700 
s p e c t r o p h o t o m e t e r  an d  t he  r a d i o a c t i v i t y  was m e a s u r e d  
in a P a c k a r d  l iqu id  sc in t i l l a t ion  counter .  

Results and discussion. D N A  syn thes i s  in r egene r a t i ng  
r a t  l iver  increases  12 h a f te r  ope ra t i on  and  reaches  t h e  
m a x i m u m  a t  24 h of r egene ra t ion  *, ~. Spinal  cord  t r a n -  
sec t ion  a t  C~ in pa r t i a l ly  h e p a t e c t o m i z e d  an ima l s  resul t s  
in  t he  depress ion  of t h y m i n e  i nco rpo ra t i on  in to  hepa t i c  
D N A  (F igu re )  This  effect  is especial ly  p r o n o u n c e d  w h e n  
t r a n s e c t i o n  is car r ied  ou t  i m m e d i a t e l y  a f te r  pa r t i a l  
h e p a t e c t o m y .  Also in an i m a l s  a t  16 h a f t e r  h e p a t e c t o m y ,  
sp ina l  cord t r a n s e c t i o n  depresses  t he  a l r eady  e n h a n c e d  
D N A  synthes is .  I n  t he  l iver  of i n t a c t  animals ,  i t  is 

DNA synthesis in regenerating rat liver after spinal cord C7 transec- 
tion 

Animals DNA synthesis 
(dpm/[zM -~ S.E.) 

Control 268 -~ 45 
Sham-operated 235 ~- 16 
Spinal cord section 142 ~- 38 
Hepateetomy 26175 ~_ 2410 
Hepatectomy + spinal cord section 188 ~: 15 

Groups of 3 male rats were subjected between 08.00 and 10.00 h to 
partial hepatectomy and/or spinal cord C~ transection. 22 h later and 
2 h before killing tbyraidine-2-~C (1.5 ~xCi/0.5 [zM per animal) was 
injected i.p. and the incorporation of the label into the thymine of 
liver DNA was estimated. 

d i f f icul t  to  compare  t he  d a t a  o b t a i n e d  a f te r  cord sec t ion  
w i t h  those  of cont ro l s  (Table).  5~orphology of t he  l iver  
24 h a f te r  CT-level sp ina l  cord  sec t ion  excludes  t he  changed  
pe r i tonea l  r e so rp t ion  s. 

Resu l t s  s imi la r  to  our  own were o b t a i n e d  b y  MAROS 
et  al. ~ accord ing  to wh ich  l iver  r egene ra t i on  in r a t s  is 
m a r k e d l y  i n h i b i t e d  b y  a m id - tho rac i c  t r a n s e c t i o n  of t h e  
sp ina l  cord. CLERICI et  al. x~ however ,  d id  no t  f ind  
changed  me tabo l i c  a c t i v i t y  of r egene ra t i ng  r a t  l ivers  
(fat  a n d  glycogen con ten t ,  and  t h e  capac i t y  to  i nco rpo ra t e  
leucine) on b lock ing  t h e  s y m p a t h e t i c  ne rvous  sys t em b y  
t he  a lcohol iza t ion  of the  coeliac a n d  super ior  mesen te r i c  
gangl ia  followed b y  pa r t i a l  h e p a t e c t o m y .  On t h e  o the r  
hand ,  CALVERT and  BROI~Y ~ obse rved  t h a t  t h e  charac-  
te r i s t ic  hepa t i c  changes  seen a f te r  t h e  a d m i n i s t r a t i o n  of 
c a r b o n  t e t r ach lo r ide  could also be  p r e v e n t e d  b y  ti le 
p r e t r e a t m e n t  of an ima l s  w i t h  reserp ine  or adrenerg ic  
b lock ing  agents ,  as well  as b y  a h igh-  or mid - tho rac i c  
sp ina l  cord t r ansec t ion .  

R e c e n t l y  we h a v e  found  t h a t  t he  a d m i n i s t r a t i o n  of 
reserp ine  to pa r t i a l l y  h e p a t e c t o m i z e d  r a t s  decreases  t he  
r a t e  of t h y m i d i n e  u p t a k e  in to  l iver  D N A  in a way  
s imi la r  to  t h a t  obse rved  a f t e r  C~-level sp ina l  cord  sec- 
t ion  ~. Rese rp ine  causes  t he  dep le t ion  of n o r a d r e n a l i n e  
f rom s y m p a t h e t i c  gangl ia  a n d  f ibres  r e su l t i ng  in t he  
decrease  of t h e  pe r iphe ra l  s y m p a t h e t i c  a c t i v i t y  in, 14. Also 
phenoxybe l l zamine ,  an  a lpha -ad rene rg i c  blocker ,  g iven  
a f te r  pa r t i a l  h e p a t e c t o m y ,  p ro longs  t h e  lag phase  
p reced ing  t he  p e a k  of D N A  syn thes i s  ~. I t  seems t h a t  
t r a n s e c t i o n  of t he  sp ina l  cord a b o v e  t he  segments  
i n n e r v a t i n g  t he  l iver  and  c o n s e q u e n t  i n t e r r u p t i o n  of 
descend ing  neu ra l  a c t i v i t y  to  t he  r e l e v a n t  p regangl ion ic  
s y m p a t h e t i c  neu rons  resu l t s  in  t he  dep le t ion  of ca techol -  
a m i n e  c o n t e n t  fol lowed b y  t he  depress ion  of D N A  
synthes is .  ~ 

Zusammen[assung. Nachweis ,  dass  Querschnittl~Lsion 
des R i i c k e n m a r k e s  in  der  H 6 h e  C 7 be i  R a t t e n  n a c h  par -  
t ie l ler  t t e p a t e k t o m i e  zu b e d e u t e n d e r  H e m m u n g  de r  
A n s w e r t u n g  v o n  T h y m i d i n  fiir die D N S - S y n t h e s e  in der  
r egene r i e r enden  Lebe r  f t ihr t .  
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Liver regeneration 

Effect of spinal cord C 7 transection on DNA synthesis in regenerating 
rat liver. Groups of 3M male rats were injected i.p. at different time 
intervals after partial hepateetomy and/or spinal cord section (arrow) 
2 h before killing with thymidine-2-1~C (1.5 ~zCi/0.5 [xM per animal). 
Rate of DNA synthesis is expressed as a specific radioactivity of 
isolated thymine in dpm/txM. 
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