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concen t ra t ion  of the  mi tochondr ia l  and  lysosomai  en- 
zymes.  This  observa t ion  po in t s  to  the  presence  of severe 
cellular damage  and  breakdown.  I t  should be men t ioned  
t h a t  2 h c l amping  of renal  a r t e ry  leads in anaes thae t i zed  
dogs to severe bu t  usual ly  reversible  renal  insuff ic iency ~5 
in unanaes thae t i zed  animals  th is  in jury  is f a t a P  6. 

Zusammen/assung. Nachweis ,  dass  30-minut ige  Nieren- 
isch/imie zum Ans t r i t t  yon E n z y m e n  des Zellplasmas aus 
den Zellen fiihrt.  Nach  120 rain Nierenisch/imie k o m m t  es 
auch  zum Aus t r i t t  yon  lysosomalen und  mi tochondr ia len  
E n z y m e n  aus den Zellen. 
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Impor tance  of Reverse  Transcr iptase  in Plant T u m o u r  T i s sue  of Viral Origin Cultivated in vitro 

The wound  t n m o n r  virus  is known to be the  causat ive  
agent  of Rumex  acetosa t u m o u r l - 3  GENTILE4 and  
RAYC~AUDHURI 5 repor ted  t h a t  the  virus  is no t  p resen t  
in the  t u m o u r  t issue of t?. acetosa r in v i t ro  
over  long periods.  We  repor t  in th is  communica t i on  
cer ta in  tumour-speci f ic  character is t ics  in the  in v i t ro  
cu l t iva ted  t issue of Rumex  acetosa, and  the  possible  role 
of the  reverse transcriptase ~ in the i r  inher i t ab i l i ty  in 
t issue devoid  of the  original double  s t r anded  R N A  virus.  

Materials and methods. The normal  and  the  t u m o u r  
t issue was k ind ly  suppl ied  by  D r . S . K .  SRIVASTAVA, 
M.S.  Univers i ty ,  Baroda,  India ,  and was ma in t a ined  
under  12-hourly dark  and  i l luminat ion  r h y t h m s  on the  
mediun l  descr ibed by  GENTILE 7. General ly  15-day-old 
t issue was used for inves t igat ion.  

The ex t rac t s  of the  t issue were p repa red  in each case 
by  gr inding 1 p a r t  by  weigh t  of fresh t issue wi th  1 pa r t  by  
vo lume  of 0.9~o sod ium chloride solut ion in cold, and 
af ter  cen t r i fuga t ion  a t  abou t  1,100 g, the  s u p e r n a t a n t s  
were exam ined  af ter  dise e lect rophoresis  s for N A D P  
d e p e n d a n t  isocitric dehydrogenase  by  the  m e t h o d  of 
FINE and  COSTXLLO 9 and  peroxidase  i sozymes b y  the  
m e t h o d  of HIRSCHFELD ~~ N A D P  d e p e n d a n t  isocitric 
dehydrogenase  was e s t ima ted  by  the  m e t h o d  of OCHOA n, 
peroxidase  by  the  m e t h o d  of L i i c K n  and  pro te in  by  the  

method of LowRY et a113. Subcellular fractions were 
prepared as described by PEACOCK and DINGMAN 14. 
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Fig. i. Protein con~ponents in the supernatant fractions (20,000 g) 
of normal (i) and tumour (2) tissue of R. acetosa after disc elec- 
trophoresis under identical conditions. 

Fig. 2. Differences in peroxidase isozylnes between normal (1) and 
tumour (2) tissue of R. acetosa after disc electrophoresis. 
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Results. U n d e r  c o m p a r a b l e  condi t ions ,  t he  t u m o u r  
t i ssue  ex t r ac t s  h a d  lX/2 to 2 t i m e s  t he  p r o t e i n  c o n t e n t  of 
t he  n o r m a l  t i ssue  ex t rac t s .  The  disc e lec t rophore t i c  
ana lys i s  revea led  t he  dif ference to  be  m a i n l y  a q u a n t i t a -  
t i ve  one, m o s t l y  in t he  s u p e r n a t a n t s  a t  20,000 g (Figure 1). 
The  specific a c t i v i t y  of t he  t u r n o u t  t i ssue  isocitr ic  
dehydrogenase  was a b o u t  twice  t h a t  of t h e  n o r m a l  t issue.  
S imi lar  resu l t s  were also o b t a i n e d  in t he  disc e lec t ropho-  
re t ic  analysis .  The  isocitr ic  dehyd rogenase  h a d  a well  
def ined pI-I o p t i m u m  of 7.6, whi le  cons i s t en t ly  h igher  
a c t i v i t y  over  t he  p H  r ange  7.2-9.2 was o b t a i n e d  for t he  
t u r n o u t  t issue.  The  b u l k  of t he  isoci tr ic  dehyd rogenase  
ac t i v i t y  in b o t h  t he  t i ssues  was localized in the  superna -  
t a u t  a t  20,000 g. There  was a n  i m p o r t a n t  q u a l i t a t i v e  
dif ference be tween  t he  2 t i ssues  w i t h  respec t  to  t h e  
pe rox idase  isozymes (Figure 2.) This  was  f u r t h e r  con- 
f i rmed  b y  t he  p H  o p t i m a  for pe rox idase ;  be ing  5.2, 6.0 
and  7.2 for the  n o r m a l  t i ssue  a n d  5.2 a n d  6.4 for the  
t u m o u r  t issue. 

Discussion. The  h igher  isoci tr ic  dehyd rogenase  a c t i v i t y  
in t he  t u r n o u t  t i ssue  is qu i te  s igni f icant ,  as MAINI, 
SRIVASTAVA a n d  ]~AMAKRISHNAN 15 r epo r t ed  an  N A n  
(NADP)  g lycohydro lase  in t he  same  t issue.  

The  p r e sen t  i nves t i ga t i on  ha s  d e m o n s t r a t e d  q u a n t i t a -  
t i ve  (pro te in  and  -isocitr ic dehydrogenase )  as well  as 
q u a l i t a t i v e  (peroxidase)  differences  be t w een  t he  n o r m a l  
and  t h e  t u r n o u t  t i ssue  of Rumex acetosa m a i n t a i n e d  in 
vi t ro .  The  t u m o u r  specific cha rac te r i s t i c s  are found  to  be 
t r an s f e r r ed  to t he  successive subcu l tu re s  of t he  t i ssue  

indef in i te ly ,  and  can  be  exp la ined  b y  t he  in i t ia l  f ixa t ion  
of t he  i n f o r m a t i o n  of t he  double  s t r a n d e d  v i ra l  genome in 
t he  rep l i ca t ive  D N A  b y  t he  reverse  t r a n s c r i p t a s e  mecha-  
n i sm  ~ wh ich  is t r an s f e r r ed  to t he  d a u g h t e r  ceils v i a  t he  
d a u g h t e r  D N A  and  expressed  as p ro t e in  or i sozyme 
charac te r i s t i c s  even  in t h e  absence  of t he  or ig ina l  v i rus  4, ~, 
as obse rved  in t he  p r e sen t  inves t iga t ions .  

Zusammen/assung. Es  werden  q u a n t i t a t i v e  u n d  qual i -  
t a t i v e  tumorspez i f i sche  Merkmale  von  Rumex aeetosa 
Geweben  h ins i ch t l i ch  P r o t e i n g e h a l t  u n d  E i g e n s c h a f t e n  
der  N A D P - a b h ~ n g i g e n  I s o c i t r a t d e h y d r o g e n a s e  u n d  der  
P e r o x y d a s - I s o e n z y m e  beschr ieben .  Das  W e i t e r b e s t e h e n  
dieser  Merkmale  in den  in v i t r o  k u l t i v i e r t e n  T u m o r e n  
n a c h  V e r s c h w i n d e n  des Er rege r -Vi rus  wi rd  auf  die Akt iv i -  
t h t  e iner  r eve r sen  T r a n s k r i p t a s e  zur i ickgefi ihr t .  
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Depolarization by Acetylcholine (ACH Activation 

I n  chol inergie  synapses ,  ace ty lcho l ine  (ACH) genera tes  
p o s t s y n a p t i c  depo la r i za t ion  b y  f i rs t  i o r m i n g  a complex  
w i th  i ts  specific recep tor  loca ted  a t  t he  p o s t s y n a p t i c  
m e m b r a n e .  D u r i n g  th i s  complex  f o r m a t i o n  th i s  specific 
recep tor  acquires  t he  ab i l i ty  to  i n i t i a t e  t he  processes  t h a t  
are needed  for t he  execu t ion  of p o s t s y n a p t i c  depolar iza-  
t ion.  The  p o s t s y n a p t i c  n ico t in ic  r ecep to r  is the  one invol-  
ved  in gene ra t ion  of fas t  b ioelec t r ic  processes  1-~, I n  in  
v i t ro  b iochemica l  expe r i m en t s  t h i s  n ico t in ic  recep tor  was  
ident i f ied  as t he  r egu la to ry  s u b u n i t  of t r i phospho inos i t i de  
p h o s p h o m o n o e s t e r a s e  (TPIPM)  5. On c o m b i n i n g  w i t h  
ACH, th i s  r egu la to ry  s u b u n i t  of T P I P M  ceases to  i n h i b i t  
t he  e n z y m a t i c  ac t i v i t y  of the  ca t a ly t i c  s u b u n i t  of T P I P M  
and  t r i phospho inos i t i d e  (TPI)  becomes  d e p h o s p h o r y l a t e d  
to d iphospho inos i t i de  (DPI) .  Th i s  process  in i t i a tes  
molecula r  r eac t ions  t h a t  con t ro l  t he  local  electr ic  f ields 
t owards  depolar iza t ion .  The  v a l i d i t y  of t he  a s s u m p t i o n  
t h a t  p a r t  of T P I P M  func t ions  as t he  specific n ico t in ic  
recep tor  of ACH a t  the  p o s t s y n a p t i c  m e m b r a n e  was here  
t e s t ed  in v ivo  e x p e r i m e n t s  

Methods. The  p o s t s y n a p t i c  bioelect r ic  processes  of t he  
super ior  cervical  gangl ion  of t he  rabbi tS ,  7 were recorded  
w i t h  glass microe lec t rodes  (0.5 ~m t i p  d iamete r ,  10 mega-  
o h m  t ip  res is tance,  filled w i t h  4 M  K ci t ra te) ,  on a dua l  
b e a m  oscilloscope us ing  a c a t hode  r a y  follower. Tile 
p r e s y n a p t i c  n e u r o n  was s t i m u l a t e d  b y  c o n s t a n t  vo l tage  
r ec t angu l a r  pulses ( f requency l / ra in)  t h r o u g h  p l a t i n u m  
wire electrodes.  A t  t imes  hype rpo la r i z ing  cu r r en t s  were 
g iven  t h r o u g h  t he  in t r ace l lu la r  microelect rodes .  I n t r a -  
p o s t s y n a p t i c  mic ro in jec t ions  were g iven  b y  c o m b i n i n g  
pressure  w i t h  ion tophores i s  (40 n A  for 3-30 msec)s.  The  
in jec ted  ACt t ,  no rep inephr ine ,  a n d  D- tubocura r ine  
(DMTC) were commerc ia l ly  ob ta ined ,  t h e  s u b u n i t s  of 
T P I P M  were p r e p a r e d  b y  t he  m e t h o d  descr ibed  b y  
TORDA 5. 1 U of t he  ca t a ly t i c  s u b u n i t  was  a r b i t r a r i l y  chosen  

of Triphosphoinositide Phosphomonoesterase) 

as t he  a m o u n t  of e n z y m e  t h a t  y ie lded 1 ng  inorganic  
P/rain. 1/2 u of t he  r egu la to ry  s u b u n i t  caused 50% inh ib i -  
t i on  if i n c u b a t e d  t oge the r  w i t h  1 U of t he  ca ta ly t i c  sub-  
uni t .  The  s u b u n i t s  were in jec ted  in increas ing  a m o u n t s  
u n t i l  b ioelec t r ic  changes  were observed.  Less t h a n  5 U 
a lways  sufficed. Spon t aneous  r ecovery  a lways  occurred  in 
less t h a n  30 rain.  

Results. N e a r - s y n a p t i c  n l ic ro in jec t ions  of t he  ca ta ly t i c  
s u b u n i t  gene ra t ed  p o s t s y n a p t i c  bioelect r ic  processes 
(Figure) t h a t  were c o m p a r a b l e  to  t he  effects of ACH 
(endogenous or exogenous) .  The  endogenous  ACH was 
released du r ing  p resynap t i c '  s t imu la t ion ,  t he  exogenous  
was de l ivered  b y  n e a r - s y n a p t i c  micro in jec t ions .  1. The  
re s t ing  m e m b r a n e  res i s tance  (aver. of 80 zE 1.8 mV) 
decreased in presence  of s u b t h r e s h o l d  a m o u n t s  of ACH Or 
ca t a ly t i c  subun i t .  I n  b o t h  ins t ances  t he  equ i l ib r ium 
(reversal) p o t e n t i a l  ave raged  - -7  mV.  P o s t s y n a p t i c  
E P S P  a n d  sp ik ing  did  resemble .  The  average  l a t ency  of 
EPS t?  was 2.8 • 1.2 msec. The  E P S P  reached  its s u m m i t  
(23 -4- 2.4 mV) in an  ave rage  of 4.4 ~z 1.3 msec. The  decay  

1 E. DE ROBERTIS, Science 771,963 (1971). 
2 S. ]~HRENPREIS, J. H. FLEISCH and T. W. •ITTAG, Pharmac. Rcv. 

21,131 (1969). 
a M. I. KABACHmK, A. P. BRESTKI~, N. N. GODOVlKOV, M. J. 

MICHELSON, E. V. ROZENGART and V. I. ROZENOART, Pharlnac. 
Rev. 22, 355 (1971). 

4 N. V. K~o_~Rov-BoRIsov and IX{. J. MICHELSON, Pharmae. Rev. 
18, 1051 (1966). 

5 C. TORDA, Neurobiology 3, 19 (1973) ; Fedn. Proe. 37,661 (1972) ; 
Biophys. J. 72, 121 (1972). 

s R. M. ECCLES and B. LIBET, J. Physiol., Lond. 757, 484 (1961). 
B. LIBE% Fedn Proc. 29, !945 (1970). 

s D. R. CURTIS, in Physical Techniques in BioLogical Research Ed. 
W. L. NASTUK; Academic Press, N.Y. 1964), vol. 6, p. 144. 


