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ra ised w i t h  the  help  of a b e n t  glass seeker  and  i ts  b r a n -  
ches were cu t  off. 

A c i rcular  a n d  long i tud ina l  incis ion were m a d e  on t he  
skin  over  t he  tendo-achi l l i s  (T-A) and  GM respec t ive ly  in 
o rder  to  peel off the  skin  over  th i s  muscle.  The  T-A below 
the  ankle  j o i n t  was  cu t  off and  the  t e n d o n  a long w i t h  t he  
freed GM was l i f ted up to  t he  knee  joint .  The  head  of t he  
t i b i a  and  t he  lower end  of f emur  were cu t  off. T he  freed 
SN w i t h  sp ina l  a t t a c h m e n t  in  one side and  t he  muscle  
close to t he  knee  j o in t  on  t he  o t h e r  side were l i f ted f rom 
the  b o d y  and  p laced  in n o r m a l  a m p h i b i a n  sal ine and  used 
for in v i t ro  s tudy.  

For  s t u d y  in vivo,  t he  p i t h e d  t o a d  was p laced  on myo-  
g raph ic  b o a r d  w i th  dorsal  surface up  and  t h e  muscles  and  
ne rves  were exposed as previously .  F reed  t e n d o n  of the  
muscle  was hooked  b y  t he  p ins  a t t a c h e d  to the  shor t  a rm  
of t he  lever  a n d  t he  knee  j o in t  was  f ixed to t he  myo-  
graphic  b o a r d  b y  the  pin.  The  h e a d  of the  t i b i a  a n d  lower 
end  of f emur  were no t  cu t  off as done  in i sola ted NMP.  

Results and discussion. A s imple - rou t ine  m e t h o d  
deve loped  for t he  N M P  was e x p e r i m e n t e d  in our  l abora -  
t o r y  du r ing  t he  las t  10 years.  This  p r e p a r a t i o n  was found  
to be  more  a d v e n t a g e o u s  t h a n  o the r  ex is t ing  m e t h o d s  1-a 
in ce r t a in  respects .  Since t he  a p p r o a c h  was m a d e  on t h e  
dorsa l  surface of t he  animal ,  t he re  was m i n i m a l  chance  of 
b lood loss. In  t he  p rev ious  m e t h o d  VA was made.  As a 
result ,  t h e  a b d o m i n a l  v iscera  came  ou t  w i t h  r isk of damage .  
The  c o n t e n t s  of the  r e c t u m  and  u r i n a r y  b l adde r  m i g h t  
come ou t  while  b isec t ing  t he  pelvic  girdle. These  was te  
p roduc t s  m a y  d i s t u r b  t he  sens i t i v i ty  of t he  SN. Th i s  r isk 
is overcome in t he  p re sen t  me thod ,  a n d  t he  t i m e  requ i red  
for comple te  p r e p a r a t i o n  is no t  more  t h a n  5 min.  S t u d y  
of N M P  can  be  m a d e  in v i t ro  and  in v ivo  w i t h  and  
w i t h o u t  c i rculat ion.  Moreover ,  t he  same a n i m a l  can  be  
used for o the r  purpose  also (dissect ion of d iges t ive  sys tem,  
u r inogen i t a l  s y s t e m  etc.) as t h e  a b d o m i n a l  v iscera  was 
n o t  d i s tu rbed .  These  a d v a n t a g e s  are no t  feasible in t he  
p rev ious  m e t h o d s  1-K 
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Summary.  E i t h e r  b y  d i rec t  GA supp ly  or b y  release of glycosidic b o u n d  GA, po l l ina t ion  causes  pa r t i a l  open ing  of 
d o u b l e - s t r a n d e d  D N A  in somat i c  maize  kerne l  t issues,  as ev idenced  b y  increased T m  profiles. This  p h e n o m e n o n  is 
associa ted w i t h  e n h a n c e d  R N A  a n d  p ro t e in  p roduc t ion .  

I n  lower o rgan i sms  t he  ac t  of fe r t i l i za t ion  t r iggers  R N A  
a c t i v i t y  and  enhances  amino  acid incorpora t ion ,  while  in  
h igher  m a m m a l i a n  euka ryo te s  these  p r o m o t i v e  effects 
are exper ienced  s o m e w h a t  earl ier  in t he  sexua l  cycle, i.e. 
upon  o v u l a t i o n  ~. The  effect  r epo r t ed  here  ind ica tes  t h a t  
in  h igher  p l a n t s  t he  ac t  of fe r t i l i za t ion  a n d / o r  po l l ina t ion  
induces  s imi la r  changes  a n d  t h a t  t he  process  m a y  be  
t r iggered  b y  ti le p h y t o h o r m o n e  gibberel l ic  acid (GA). 

Methods.  Cell e x p e r i m e n t s  were car r ied  ou t  u p o n  Zea 
mays cv Jubi lee  kernels  f rom p l a n t s  growing in s a n d y  loam 
soil a t  t he  Bel t  D a g a n  Agr i cu l tu ra l  E x p e r i m e n t a l  S t a t i on  
in cen t ra l  Israel.  The  two d e v e l o p m e n t a l  s tages  c o m p a r e d  
(referred to h e n c e f o r t h  as s tage I and  s tage  II)  were j u s t  
p r io r  to  po l l i na t ion  w h e n  t he  silk s t i g m a t a  were a b o u t  to  
r each  t he  recep t ive  s tage  to pollen,  and  s u b s e q u e n t l y  
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Comparison of Tin profiles of DNA extracted from Zea mays cv 
Jubilee kernels at 2 successive stages. I, just prior to pollination; II, 
upon fertilization. 

36-40 h later .  This  per iod is t he  m a x i m a l  t i m e  r epo r t ed  ~ 
for t he  pol len t u b e  to e x t e n d  and  fert i l ize t he  ovule.  

B iochemica l  p a r a m e t e r s  m e a s u r e d  were t h e r m a l  de- 
n a t u r a t i o n  (Tm) profi les 4 of e x t r a c t e d  D N A  5 ( ind ica t ing  
e x t e n t  of single s t r a n d e d  regions) ;  e x t r a c t i o n s  and  biG- 
assay  v of endogenous  GA-l ike ac t iv i ty ,  a n d  d e t e r m i n a t i o n  
of R N A  s a n d  p ro t e in  9 con ten t .  All  e x t r a c t i o n s  were 
pe r fo rmed  on 200 g (fresh weight)  samples  of whole  kernels .  
E a c h  e x t r a c t i o n  was pe r fo rmed  in 4 -6  rep l ica tes  a n d  
resul t s  s t a t i s t i ca l ly  assessed b y  analys is  of va r i ance  : l eas t  
s ign i f ican t  differences  (LSD) are  expressed  a t  t he  p < 
0.05 level. 

Results. The  F igure  compares  T m  profiles of t he  2 de- 
v e l o p m e n t a l  stages.  F r o m  th i s  f igure i t  is a p p a r e n t  t h a t  in 
s tage I I  fol lowing ovule  fe r t i l i za t ion  the  T m  profi le  is 2 ~ 
lower t h a n  in s tage  I. This  ind ica tes  i n c r e m e n t  of single 
s t r a n d e d  D N A  regions.  

The  Tab le  p rov ides  a c o m p a r i s o n  of o t h e r  m e a s u r e d  
pa rame te r s .  As seen f rom th i s  tab le ,  in  s tage  I I  t he re  is a 
s ign i f ican t  rise in f ree-GA as well  as cons iderab le  increase  
in R N A  and  prote in .  
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Discussion. As ev idenced  b y  T m  profi les s h o w n  in t he  
Figure,  fe r t i l i za t ion  resu l t s  in a g rea te r  p r o p o r t i o n  of 
single s t r a n d e d  DNA.  Th i s  p h e n o m e n o n  is a c c o m p a n i e d  
b y  s ign i f ican t  increase  in free GA-l ike ac t iv i ty .  In  t he  l igh t  
of t h e  r epor t s  of FELLENBERG 1~ ]~AMBERGER 11 a n d  
K~SSLER and  SNIR ~2 t h a t  in v i t ro  GA causes  D N A  
'opening ' ,  i t  is p o s t u l a t e d  t h a t  in t h e  maize  kerne l  t he  
D N A  T m  profi le  changes  fol lowing fer t i l iza t ion  are GA 
t r iggered.  The  obse rved  effect  m a y  be  t he  resu l t  e i the r  of 
d i rec t  b i n d i n g  of GA to D N A  as r epo r t ed  above  or, 
a l t e rna t ive ly ,  b y  GA- induced  e n h a n c e d  m e m b r a n e  per-  
m e a b i l i t y  wh ich  poss ib ly  p rov ides  ' u n w i n d i n g '  e n z y m a t i c  
agen t s  g rea te r  access ib i l i ty  to  t h e  DNA.  

Comparison of endogenous GA-like activity, RNA and protein levels 
in Zea mays cv Jubilee kernels at successive developmental stages 

Developmental Free GA~ Glycosidic RNA Protein 
stage bound GA �9 content b content o 

i 0.260 3.860 0.255 1.550 
II 0.430 3.260 0.322 2.060 

LSD p < 0.05 0.110 0.140 0.059 0.380 

I and II - as in the Figure. Figures presented are 4 replicate means 
expressed as O.D. units at ,560 nm, b259 nm and ~ nm as de- 
termined on a recording Unicam UV-spectoronie photometer Model 
SP 800 B. 

The  GA pe r fo rming  th i s  func t ion  m a y  s t e m  f rom con-  
vers ion  of b o u n d  to  free GA. The  Tab le  ind ica tes  t h a t ,  
w i t h  a decrease  of t he  former,  a n  increase  of t he  l a t t e r  is 
mani fes ted .  A f u r t h e r  GA source, n o t  necessar i ly  ex- 
c luding  t he  above,  m a y  be  t he  pollen,  since BAR~NDSE 
e t  al. 1~ h a v e  r epo r t ed  t h a t  pol len gra ins  c o n t a i n  consider-  
able  a m o u n t s  of p l a n t  g r o w t h  h o r m o n e s  inc lud ing  GA. I t  
t h u s  seems t h a t  in t he  maize  kerne l  t he  pa r t i a l  ' u n w i n d i n g '  
of D N A  m a y  resu l t  in. g rea te r  t e m p l a t e  a c t i v i t y  a n d  t h i s  
m a y  a c c o u n t  for t h e  obse rved  increase  in R N A  a n d  p ro t e in  
levels (Table).  

These  effects are p r imar i l y  in t h e  kerne l  t i ssue  exc lud ing  
t h e  egg cell(s) a n d  t he  ovule  sac wh ich  are t he  si te  of 
fer t i l iza t ion ,  since p r e l i m i n a r y  d e t e r m i n a t i o n s  ind ica t ed  
t h a t  D N A  c o n t e n t  of t h e  e m b r y o  (at  e i the r  stage) was  
negl igible  as c o m p a r e d  to t h a t  of whole  kernels .  F u r t h e r -  
more  i t  has  been  shown 1~ t h a t  d u r i n g  t he  in i t ia l  s tages  
fol lowing fe r t i l i za t ion  t he  deve lop ing  ovule  con ta ins  on ly  
a smal l  n u m b e r  of nuclei.  This  implies  a genera l  s t imula -  
t o ry  effect  of fe r t i l i za t ion  t a k i n g  place in a c o m p a r i t i v e l y  
m i n u t e  locus of gene ra t ive  t i ssue  u p o n  m e t a b o l i s m  of 
somat i c  t issue. 
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Summary. D e n e r v a t i o n  of va l l a t e  papi l lae  resul t s  in  fai lure  of tac t i le  and  g u s t a t o r y  r ecep t ion  a t  a t i m e  w h e n  impulse  
c o n d u c t i o n  in the  d i s ta l  s t u m p  of t he  g lossopharyngea l  n e r v e  is st i l l  u n i m p a i r e d ;  de lay  of r ecep to r  def ici t  depends  on  
axon  l e n g t h  b e t w e e n  r ecep to r  and  a x o t o m y  si tes;  t a s t e  buds  d i s appea r  b y  10 days.  Decen t ra l i za t ion ,  t h r o u g h  in t r a -  
c ran ia l  r h i z o t o m y ,  does n o t  mod i fy  l ingual  recep tors  s t r u c t u r e  or func t ion .  

Tas t e  b u d s  d i f f e ren t i a t ion  and  m a i n t e n a n c e  depend  on  
the i r  connec t ion  w i t h  g u s t a t o r y  nerves .  Those  b u d s  of t he  
va l l a t e  pap i l lae  are i n n e r v a t e d  b y  t he  g lossopharyngea l  
nerves ,  a n d  t h e y  degene ra t e  s ho r t l y  a f te r  n e r v e  sever-  
ance  a, 4. The  p r e sen t  work  was a s t u d y  of some s t r u c t u r a l  
a n d  e lec t rophys io logica l  changes  in t a s t e  recep tors  a f t e r  
neu ra l  d a m a g e  a t  d i f fe ren t  levels.  

E x p e r i m e n t s  Were pe r fo rmed  on a d u l t  ca ts  u n d e r  
p e n t o b a r b i t a l  anaes thes ia .  One or b o t h  g lossopharyngea l  
n e r v e s  were t r a n s e c t e d  e i the r :  a) a t  i ts  immergence  in to  
t h e  p h a r y n g e a l  wall,  b) a t  i ts  ex i t  f rom t he  jugu la r  
fo ramen ,  c) a t  t he  emergence  of i ts  roots  f rom t he  b r a i n  
s t e m ,  a p p r o a c h e d  t h r o u g h  a c r a n i o t o m y  of pos te r io r  
fossa (Figure  1). Levels  a a n d  b, s e p a r a t e d  b y  ca. 20 ram,  
are pe r iphe ra l  to  t h e  pe t rossa l  and  super ior  ganglia ,  and  
t h u s  seve rance  a t  these  si tes p roduce  ' d e n e r v a t i o n '  of 
t a s t e  buds ,  whi le  d a m a g e  a t  level  c, c en t r a l  to  sensory  
ganglia,  p roduces  ' d ecen t r a l i z a t i on '  of r ecep to r  organs.  
E lec t rophys io log ica l  record ings  of pe r iphe ra l  s t u m p s  of 
b o t h  g lossopharyngea l  ne rves  (severed a t  d i f fe ren t  levels 
or one i n t a c t  as control)  were pe r fo rmed  b e t w e e n  15 h 
a n d  84 days  a f t e r  t he  in i t ia l  opera t ion ,  a n d  fol lowed b y  
f ixa t ion  and  s t a in ing  of t he  va l l a t e  papi l lae  for his tologi-  
cal  s tudies .  

G los sopha ryngea l  ne rve  a c t i v i t y  was el ici ted b y  
m e c h a n i c a l  ( rubb ing  the  pos te r io r  t h i r d  of t h e  t o n g u e  

w i t h  a p las t ic  probe)  and  chemica l  (jets of ci t r ic  acid, 
qu in ine  or NaC1 so lu t ions  d i rec ted  t o w a r d s  t he  va l l a t e  
papil lae)  s t imul i .  Whi le  impulses  in  m e c h a n o s e n s o r y  
f ibres  are  gene ra t ed  d i r ec t ly  b y  d e f o r m a t i o n  of n e r v e  
t e rmina l s ,  sapid  subs t ances  ac t  oil epi thet io id  r ecep to r  
ceils wh ich  in t u r n  exci te  s y n a p t i c a l l y  chemosenso ry  
fibres. 

Tac t i l e  and  g u s t a t o r y  responses  d i s appea red  b e t w e e n  
22 a n d  30 h a f te r  d e n e r v a t i o n  ( t r ansec t ion  a t  levels a or 
b), t ac t i le  responses  usua l ly  pers i s t ing  f0r i or 2 h a f te r  
chemica l  s t imul i  were no longer  effective.  This  conf i rms  
an  ear l ier  r e p o r t  5 t h a t  gene ra to r  a c t i v i t y  ill n e r v e  t e rmi -  
nals  fails a t  a t i m e  w h e n  c o n d u c t i o n  of n e r v e  impulses  
e lectr ical ly-el ic i ted is sti l l  preserved.  Indeed ,  we found  
t h a t  t he  c o m p o u n d  p o t e n t i a l  and  c o n d u c t i o n  ve loc i ty  in 
t h e  pe r iphe ra l  s t u m p  of t r a n s e c t e d  g lossopharyngea l  
ne rves  were n o r m a l  a t  leas t  up  to 36 h a f t e r  opera t ion .  
The  ear ly  fa i lure  of r ecep to r  f unc t i on  m a y  be  cor re la ted  

i Fellow of the Chilean Commission for Scientific and Technological 
Research (CONICYT). 

2 Work supported by grant 1/71 of the Catholie University Research 
Fund. Thanks due to Dr. F. E. SAMSON JR. for reviewing the 
manuscript and to Ms. Luz-GLORIA OPORTUS for technical assis - 
tanee. 

a L. GUTH, Anat. Rec. 128, 715 {1957). 
4 L. GUTH, Anat. Rec. 130, 25 (1958). 


