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Tissue  samples  for e n z y m e  e x t r a c t i o n  were col lected 
t he  12th  day  a f te r  each  t ransfe r ,  w a s h e d  twice  in dis t i l led 
w a t e r  and  s tored  for 24 h a t  18~ E x t r a c t i o n  was car r ied  
o u t  essent ia l ly  accord ing  to  W o ~  ~. T he  t i s sue  ex t r ac t s  
c o n t a i n i n g  R N a s e s  were used for e lec t rophores i s  on  7% 
po lyae ry l amide  gels accord ing  to D a v i s  ~~ Condi t ions  
d u r i n g  t he  r u n  were t he  same  in WoLF~ 9. Gels were s ta in-  
ed accord ing  to  WILSON n.  

Results and discussion. I n  F igures  1 and  2 t he  electro-  
phore t i c  p a t t e r n s  of t he  5 s tocks a t  acid (5.5) a n d  a lka l ine  
(7.5) p H  are repor ted .  

T h e  resu l t s  o b t a i n e d  w i t h  N. glauca seem p a r t i c u l a r l y  
in te res t ing .  Tissue ex t r ac t s  f rom th i s  species showed  5 
iden t ica l  R N a s e  b a n d s  in b o t h  n o r m a l  a n d  h a b i t u a t e d  
tissues,  w h e n  t h e  t e s t  was  car r ied  o u t  a t  p H  5.5; on  t h e  
o t h e r  h a n d ,  h a b i t u a t e d  t i ssue  showed  5 b a n d s  a t  p H  7.5, 
4 of wh ich  were  found  also in t e s t  car r ied  on n o r m a l  calIus 
a n d  1 seems to  be  specific to  t h e  a u t o n o m o u s  s t r a in :  i t  is 
w o r t h  n o t i n g  t h a t  b a n d  17 also occurs  in  t u m o r o u s  h y b r i d  
Nicotiana glauca • Nicotiana langsdor//ii ~. Nicoliana 
bigelovii h a b i t u a t e d  t issue,  showed  6 b a n d s  a t  p H  5.5 a n d  
4 a t  p H  7.5. Cont ro l  exper imen t s ,  car r ied  on  h a b i t u a t e d  
t i ssue  g rown on h o r m o n e  s u p p l e m e n t e d  media ,  gave  t h e  
same results .  The  s i t ua t i on  was more  confuse  in t h e  case 
of Haplopappus gracil~s : h a b i t u a t i o n  in th i s  Case seemed to  
lead to  dras t ic  changes  invo lv ing  t h e  whole  R N a s e  com- 
p l e m e n t  as judged  f rom t he  e lec t rophore t i c  behav ion r .  
No single b a n d  specific to  t h e  t r a n s f o r m a t i o n  to  au to t ro -  
p h y  could be  found.  

T h e  d a t a  so far  r epo r t ed  seem to  conf i rm t he  differences 
in  R N a s e  c o m p l e m e n t s  a n d  ac t iv i ty ,  b e t w e e n  n o r m a l  a n d  
t u m o r o u s  t i s sues  r epo r t ed  b y  o t h e r  a u t h o r s  in  p l a n t  m s -  

teriM3, 4, p o i n t i n g  ou t  t h e  cons iderab le  c o m p l e x i t y  of t h e  
p r o b l e m  in some cases as in  t he  Haplopappus gracr 
s i tua t ion .  

The  resul t s  o b t a i n e d  w i t h  Nicotiana gIauca t i ssues ,  
moreover ,  sugges t  t h a t  i so la t ion  a n d  c h a r a c t e r i z a t i o n  of 
t he  specific R N a s e  b a n d  obse rved  on  h a b i t u a t e d  ma te r i a I  
m a y  give some b e t t e r  clue to  t h e  p r o b l e m  of R N a s e  in-  
v o l v e m e n t  in  t he  process  of t r a n s f o r m a t i o n  to  a u t o t r o p h y .  

Riassunto. E s t a t s  f a t t a  u n ' i n d a g i n e  e le t t ro fore t i ca  
delle R N a s i  di  t e ssu t i  vege ta t i  n o r m a l i  ed a b i t u a t i  di Ha- 
plopappus gracilis, di Nicotiana glauca e di Nicotiana bige- 
lovii, co l t iva t i  in  vi t ro .  Sono s t a t e  n o t a t e  delle d i f ferenze 
net  c o m p l e m e n t i  RNas ic i  dei t e s su t i  a b i t u a t i  r i spe t to  a 
quel l i  dei  t e s su t i  normal i .  I r i su l t a t i  sono discussi  b reve -  
m e n t e  in  re laz ione alle loro impl icaz ion i  col p r o b l e m s  dei 
t u m o r i  helle p ian te .  

1V~. DURANTE 1~, ~[~. PARENT113 and  C. GERI 1~ 

Istituto di Genetica dell* Universit~ e 
Laboratorio di Mutagenesi e Differenziamento 
del C.N.R.,  Viale Matteotti 7/_/1, 56700 Piss  (Italy), 
28 March 7973. 

G. WOhFF, Experientia 2d, 890 (1968). 
10 B. J. DAvis, Ann. N. Y. Acad. Set. 127,404 (1964-). 
11 C. M. WiLson, Analyt. Biochern. 37, 506 (1969). 
12 Part of this study was supported by the Contract No. SC/001-096-I 

BIAN between the European Atomic Energy Community and the 
University of Piss, Institute of Genetics. 

13 Publication No. 26 from Laboratorio di Mutagenesi e DiIierenzia- 
menlo del C.N.R., Pisa, Italy. 

Fai lure  of Carbon  T e t r a c h l o r i d e  (CC14)and T r i e h l o r o b r o m o - m e t h a n e  (CC18 Br)  to  Alter  
P o l y r i b o s o m a l  Prof i l e s  in the  Rat  B r a i n  

Studies  on  CC14 a n d  CClaBr t ox i c i t y  are  m a i n l y  concern-  
ed w i t h  l iver  t ox i c i t y  1. T he  h o m o l y t i c  c leavage  of halo-  
m e t h a n e s  to  free radica ls  t akes  place in t he  d rug  m e t a -  
bo l iz ing  e n z y m e  sys t em (DMES)  in t he  l i v e r k  Drugs  
i n d u c i n g  or depress ing  l iver  D M E S  increase  or  decrease  
CC14 toxic i ty ,  r e spec t ive ly  ~, 3, the re fore  l iver  t o x i c i t y  is 
cons idered  to  be  secondary  to  t he  f o r m a t i o n  of free 
radicals ,  Conver se ly ,  t o x i c i t y  b y  CC14 in a g iven  o rgan  
m i g h t  be  cons idered  a sens i t ive  i ndex  of t h e  presence  of 
D M E S  in t h a t  organ.  RECXNAG~L and  GOSHAL ~ found  
n e i t h e r  in  t he  k i d n e y  no r  in  t he  b r a i n  t he  changes  
(p rox idan t  effects) t h a i  were obse rved  in  t h e  l iver  of 
CC14-treated animals .  Morevor,  these  a u t h o r s  d e m o n s t r a t e d  
t h a t  CC14 is n o t  me tabo l i zed  b y  i so la ted  r a t  l iver  micro-  
somes unless  t h e  l iver  s u p e r n a t a n t  f r ac t ion  is a d d e d  4. 

The  p r e sen t  e x p e r i m e n t s  were car r ied  ou t  to  s t u d y  t h e  
effect  of 2 ch lo r ina t ed  h y d r o c a r b o n s ,  CC14 a n d  CClaBr, on  
po ly r ibosome  profi les of b r a i n  homogena te s .  I n  fac t  
po ly r ibosomal  b r e a k d o w n  is an  ear ly  effect  p roduced  b y  
CC14 and  CC13t3r in  t h e  l iver  a n d  is a v e r y  sens i t ive  i ndex  
of t h e  f o r m a t i o n  of free r a d i c a P .  

~datericds a~d methods. W i s t a r  r a t s  of b o t h  sexes, 
we igh ing  250-300 g, were  used.  T h e y  were  fed w i t h  a 
s e m i s y n t h e t i c  d ie t  (Vogt-M611er, D i t t a  Piccioni ,  Brescia,  
I ta ly) .  The  an ima l s  were  s t a r v e d  12 h before  sacrifice, 
w a t e r  was  g iven  ad  l ib i tum.  P h e n o b a r b i t a l  (PB),  as 
sod ium salt,  d issolved in 0.9% NaC1, was  a d m i n i s t e r e d  i.p. 
a t  t he  dose of 80 m g / k g  of b o d y  w t  da i ly  for  3 days.  The  
l a s t  dose was g iven  24 h before  i n t o x i c a t i o n ;  CC14 a n d  
CC13Br were a d m i n i s t e r e d  a t  t he  dose of 0.25 ml/100 g, b y  
s t o m a c h  t u b e  to  u n t r e a t e d  a n d  P B - t r e a t e d  an imals .  All  

rats were killed by bleeding 2 h after intoxication. Brain 
polysomal profiles were obtained according to the method 
of WEISS et al. 6, modified as follows: after killing, the 
brains were taken and homogenized in 2 volumes of medi- 
um S s (50 m M  Tris/HC1; 8 0 r a m  KC1; 5 mNf  MgC12; 5 r a m  
m e r c a p t o e t h a n o l  a n d  250 m M  sucrose).  The  h o m o g e n a t e  
was  t h e n  cen t r i fuged  a t  13,000 •  for  20 rain.  Al iquo t s  of 
the p o s t m i t o c h o n d r i a l  supernatant, t r e a t e d  w i t h  s o d i u m  
deoxycholate to a final concentration of 1%, was layered 
on to a linear 15%-50% (w/v) sucrose gradient and 
centrifuged at 2000,00 xg for 40 rain in a Spineo SW50 
rotor at 0~ ' The extinction profiles at 260 nm were 
recorded automatically with a Unicam model SPI800 
spectrophotometer, by pumping the gradient trough a 
flow cell at constant flow rate. Liver polysomal profiles 
were o b t a i n e d  as follows : a f te r  kil l ing,  t h e  l iver  was  t a k e n  
and  homogen ized  in 2 vo lumes  of m e d i u m  Ss. T h e  h o m o -  
g e n a t e  was  t h e n  cen t r i fuged  a t  20,000 •  for  20 rain.  
Al iqno t s  of t h e  p o s t m i t o c h o n d r i a l  s u p e r n a t a n t ,  t r e a t e d  
w i t h  sod ium deoxycho la t e  to  a f ina l  c o n c e n t r a t i o n  of 1%,  
were layered  on  to  a l inea r  1 5 % - 5 0 %  (w/v) sucrose  
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Fig. 1. Sedimentation profiles from the postmitoehondrial supernatant 
of rat brain homogenates. A) normal rat; B) CC14-treated rat; C) 
CCIaBr-treated rat. Top of the gradiellt is to the left. 
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Fig. 2. Sedimentation profiles from the postmitoehondriaI super- 
natant of rat brain homogenates. A) CC14-treated rat; B) CClaBr- 
treated rat; C) PB + CCI4-treated rat; D) PB + CClat3r-treated rat. 
Top of the gradient is to the left. 
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Fig. 3. Sedimentation profiles from the postmitoehondrial super- 
natant of rat liver homogenates. A) normal rat; B) CC14-treated rat; 
C) CC13Br-treated rat. Top of the gradient is to the left. 

g r a d i e n t  a n d  cen t r i fuged  a t  200,000 •  for  40 ra in  in  a 
Spinco SW50 ro to r  a t  0~ ~ The  e x t i n c t i o n  prof i les  a t  
260 n m  were recorded  as p rev ious ly  descr ibed.  

Results. After  2 h of i n t o x i c a t i o n  w i t h  CC14, as well  as 
w i t h  t he  more  tox ic  CCI~Br ~, t he  b r a i n  po ly soma l  prof i le  
was  no t  d i f fe ren t  f rom t h a t  of t he  con t ro l  g roup  (Figure 1). 
I n  addi t ion ,  these  h a l o m e t h a n e s  fa i led to  mod i fy  t h e  
po lysomal  p a t t e r n  in t he  b r a i n  of a n i m a l s  p r e t r e a t e d  w i t h  
P B  (Figure 2). On t he  o the r  hand ,  as expec ted ,  CC14 and  
CCI~Br p roduce  po ly soma l  b r e a k d o w n  in t he  l iver,  b o t h  in 
n o r m a l  r a t s  a n d  in P B - t r e a t e d  r a t s  (Figure  3). 

Our  d a t a  show t h a t  CCI~ a n d  CCI~Br n o t  cause  in  t h e  
b r a i n  one of t he  v e r y  t yp i ca l  a l t e r a t i o n  wh ich  t h e y  
p roduce  in t he  l iver,  t h a t  is po ly soma l  d issocia t ion. '  
This  o b s e r v a t i o n  can  be exp la ined  w i t h  t h e  absence  in  
b r a i n  t i ssue  of a m i c r o s o m a l  s y s t e m  capab le  of me tabo l i z -  
ing foreign drugs.  Conversely,  s ince CC14 reaches ,  in  
bra in ,  a c o n c e n t r a t i o n  h ighe r  t h a n  in liver~, a n d  since 
po lysomal  b r e a k d o w n  is a sens i t ive  i ndex  of t h e  t o x i c i t y  
b y  free radicals ,  ou r  d a t a  p rov ide  s t rong  ev idence  t h a t  
D M E S  is no t  p r e s e n t  in  t h e  r a t  b ra in .  F ina l ly ,  our  resu l t s  
ind ica te  t h a t  n e i t h e r  CCI~ no r  CC13Br i n h i b i t  p r o t e i n  
syn thes i s  pe r  se. 

Riassunto. L a  d i saggregaz ione  dei po l i somi  di fegato  di  
r a t t o  t r a t t a t o  con  CC14 o CClaBr non  6 r ip roduc ib i l e  net  
po l i somi  di  cervello,  n e p p u r e  in an ima l i  p r e t r a t t a t i  con 
fenobarb i t a l .  
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Inh ib i t ion  of P h o s p h o d i e s t e r a s e  by  D i h y d r o e r g o t a m i n e  and H y d e r g i n e  in V a r i o u s  
O r g a n s  of the  Cat in v i tro  

The  classical  p h o s p h o d i e s t e r a s e  i n h i b i t o r s  (PEase- I ) ,  
caffeine and theophylline, are roughly equipotent when 
tested in 'vitro on homogenates of various organs I-~. 
However, this is not the case with all substances which 
reduce phosphodiesterase (PEase) activity. 

Lately, numerous papers have appeared reporting 
different levels of inhibitory activity or organ-specific 
activity for apom orphine i, papaverine 1,4,5 3,4-dihydroxy- 
phenyl-acetic acid I, quazodine 0, a pyrazolo-pyridine 
derivative2 and the broneh0dilator 3-acetamido-6- 
methyl-8-n-propyl-5-triazolo-4, 3-pyrazineL PICI:IARD et 
al. s recently demonstrated in human tissues that the 
coronary vasodilator dipyridamol inhibits blood platelet 
PEase 4.5 times more efficiently than the brain enzyme. 
These authors found that the situation was reversed with 
tricyclic antidepressants, e.g. nortriptyline, these com- 
pounds i n h i b i t i n g  t he  P E a s e  a c t i v i t y  of t h e  b r a i n  3 t i m e s  
more  s t rong ly  t h a n  t h a t  of t h e  b lood  p la te le t s .  All  these  
f ind ings  sugges t  t h a t  a r e l a t i onsh ip  exis ts  b e t w e e n  in- 
h i b i t i o n  of t h e  specific P E a s e  of an  organ  and  pha r m aco lo -  
gical  effect  on  t h e  o rgan  in  ques t ion .  

Some  e rgo t  a lka lo ids  a n d  lysergic  acid de r i va t i ve s  are  
k n o w n  as P E a s e - i n h i b i t o r s .  Thus ,  KUKOVETZ and  P6cH 9 
showed  t h a t  b r o m o - L S D  reduces  m y o c a r d i a l  P E a s e  

activity. WARD and FAIN I~ have demonstrated that 
dihydroergotamine (DHE) inhibits PEase in adipose 
tissue. We ~, 11 noted PEase inhibition in cerebral grey 
matter with ])HE and a large group of analogous com- 
pounds. DHE and Hydergine | (an equimolecular mixture 
of dlhydroergocornine, dihydroergocristine and dihydro- 
ergokryptine - PEase-I belonging to the group of coin- 
pounds mentioned) exert pharmacological effects on the 
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