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in l ight  and darkness. P re l iminary  observat ions  indicate  
however  tha t  l ight  causes first  a s t imula t ion  and then  
an inhibi t ion of O 2 fixation.  The most  s tr iking difference 
be tween dark-and- l ight-aging occurs at  the  level of 
the  la ten t  period of the  enzyme act ivi ty .  I n  fresh chloro- 
plasts, a 7 rain average l a ten t  period was observed.  
After  a 2 h chloroplast  incubat ion  in vi t ro,  this  period 
decreases to 66 and 5 % in darkness and light, respectively.  
I t  appears  t h a t  the  impa i rmen t  of the  la ten t  period in 
the  l ight  (and also to a" lesser ex ten t  in darkness) reflects 
an advanced  s ta te  of chloroplast  aging which was a l ready 
observed for morphological  2 and photochemica l  v para-  
meters.  I n  this connection,  the  effect of l inolenic acid 
shows an interest ing resemblance to aging. Indeed,  
increasing concentra t ions  of Iinolenic acid accelerate the  
ra te  of polyphenoloxidase  ac t iv i ty  and diminish the  
la ten t  period. Also, these results indicate  a close inter-  
relat ionship be tween inhibi t ion of O 2 evolu t ion  and 
ac t iva t ion  of polyphenoloxidase  ac t iv i ty  by  a linolenic 
acid or aging t rea tment .  

Thus,  i t  appears  that the  increase of polyphenoloxidase  
ac t iv i ty  dur ing chloroplast  aging and the  discrepancy 
of the  la ten t  period behaviour ,  towards dark  and l ight  
incubat ion of chloroplast,  and, towards  var ious  linolenic 
acid concentrat ions,  represent  new parameters  which 
must  be t aken  into considerat ion in our s tudy  of aging 
of the  photosynthe t ic  appara tus  in v i t ro  ~. 

Rdsumd. Un viei l l issement  in v i t ro  de chloroplastes 
isol6s d '6pinard et  un t r a i t emen t  par  l 'acide linol6nique, 
5~ des concentrat ions  croissantes, p rovoquen t  des inhibi-  
tions, comparables,  de la photophosphoryla t ion,  de la 
capacit6 des plastides ~ se contracter  et ~ d6gager de 
I 'O 2. De plus, ces deux t ra i t ements  s t imulent  dans la m4me 
propor t ion  l 'ac t iv i t6  des polyph6noloxydases.  Ainsi, 
l 'acide l inol6nique semble 4tre Fun des facteurs respon~ 
sables du viei l l issement  in v i t ro  des chIoroplastes. 
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The Effects of S t imulat ion  of the Olfactory: Bulbs  

In  a previous paper  1 we found tha t  bi la teral  excision 
or sectioning of the  ol factory bulbs in the  ra t  produced 
a decrease in the  to t a l  serum proteins,  a lbumin,  and 
~- and fl-globulins, while no change was observed in 
F-globulin. These results led us to bel ieve tha t  s t imulat ion 
of the  ol factory bulbs could produce opposite  effects. The  
present  s tudy  has been effected to ver i fy  this hypothesis .  

Materials and methods. 85 whi te  rats  of bo th  sexes 
weighing f rom 140-220 g each and chosen f rom stock 
bred in our Ins t i tu te ,  were used. 

The  animals  were d iv ided into 4 lots, as follows: a) bila- 
teral  insert ion of stainless steel electrodes in both  bulbs, 
no current  being applied (control group - 14 subjects);  
b) stainless steel electrodes in bo th  bulbs (electro-chemical 
s t imulat ion - 22 subjects) ; c) p l a t inum electrodes in bo th  
bulbs (6 subjects);  d) bi la teral  insert ion of stainless steel 
electrodes in the  par ie ta l  cor tex  (electro-chemical s t imula-  
t ion - 7 subjects).  

The electro-chemical  s t imuIat ion was effected by  means  
of stainless steel electrodes ~ of 0.3 m m  in diameter ,  using 
a Nuclear  Chicago St imulator ,  model  7153, to provide  
monophase,  square wave,  d i rect  current  w i th  an in tens i ty  
of 1 m A  for 10 sec. 

In  order to discard any  possibi l i ty of the  effects found 
being due to the  lesions caused by  the  stainless steel 
electrodes instead of to the  s t imula t ion  created by  the  
iron ion deposit ,  p l a t inum electrodes were also used, since 
the  la t te r  e lement  does no t  produce a metal l ic  ion deposit .  

A s tereotaxic  apparatus ,  unde r  visual  control,  was 
used to insert  the  electrodes to a depth  of 1 m m  in the  
par ie ta l  cor tex  and in the  posterior  par t  ol the  i~lfactory 
bulbs. The  neut ra l  electrode was placed in the  s tereotaxic  
appara tus  close to the  subject .  Trepana t ion  of the  Skull 
was per formed under  e ther  anesthesia  in the  area  of the  
olfactory bulbs or in t h a t  corresponding to  the  par ie ta l  
cortex. To ta l  serum proteins and thei r  subfract ions were 
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determined  prior to operat ing and also 1, 3 and 5 h af ter  
s t imulat ion.  

The  concent ra t ion  of to ta l  serum proteins  was deter-  
mined  by  the  biuret  method,  paper  electrophoresis being 
used for t ha t  of the  different  subfractions.  Tai l  sect ioning 
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Changes in serum proteins 3 h after stimulation of the olfactory 
bulbs and cerebral cortex. Values are expressed in percentages of 
their initial value which is taken as 100%. Bars represent the mean 
~: S.E. 
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Globulins 
No, Of Total Albumin 
animals proteins cc fl y 

Control 8 99.2 -6 0.40 �9 99.9 -4- 0.53 99.7 -6 1.83 96.9 -4- 1.09 98.0 ~ 1.14 
Stimulation of cortex 8 98.5 4- 0.60 99.7 ~ 0.83 99.8 -4- 1.35 95.7 • 2.29 98.1 4- 1.26 
Stimulation of olfactory bulbs 8 102.5 • 0.50 104.3 -6 1.38 105.1 -6 1.35 96.4 -6 1.32 95.9 -6 1.87 

P < 0.001 P < 0.01 P < 0.05 

a Mean -t- S.E. Values are expressed in percentages of their initial value which is taken as 100%. P = degree of significance resulting from 
comparison of other lots with control. P values are shown only when the difference is significant. 

p r o v i d e d  t he  b lood wh ich  was lef t  to  c lot  before  i so la t ing  
t he  s e rum b y  cen t r i fuga t ion .  

Results and discussion. The  resu l t s  o b t a i n e d  3 h a f t e r  
s t i m u l a t i o n  can  be  seen in t he  Figure.  T he  t o t a l  s e rum 
pro te ins ,  a l b u m i n  a n d  e-globul in  increased  s ign i f i can t ly  
( P  < 0,001) in  e lec t ro -chemica l ly  s t i m u l a t e d  sub jec t s  - i.e. 
a n  oppos i te  effect  was  p roduced  to  t h a t  p rev ious ly  ob-  
se rved  t h r o u g h  lesion or excis ion of t he  o l fac to ry  bulbs .  

The  fi-globulin was una f fec t ed  b y  e lec t ro-chemica l  
s t imu la t ion ,  whereas  in  fo rmer  sub jec t s  w i t h  excized bu lbs  
i t  h a d  decreased  s igni f icant ly .  

Nor  w a s  t h e  ; , -globulin a l t e red  b y  e lec t ro-chemica l  
s t i m u l a t i o n  of t he  bulbs ,  wh ich  was  on ly  to  be  expected ,  
s ince t he  excis ion of t he  same  h a d  n o t  a f fec ted  i t  pre-  
v ious ly  ei ther .  

Lo t s  a) (controls) ,  c) ( p l a t i n u m  electrodes)  and  d) (elec- 
t r o - chemica l  s t i m u l a t i o n  of pa r i e t a l  cor tex)  chowed  a 
d rop  in t o t a l  s e rum p ro t e ins  a n d  s u b t r a c t i o n s  which  was 
a t t r i b u t e d  to  b lood  e x t r a c t i o n s  p rev ious  to  s t imu la t ion .  

O t h e r  3 lots  of r a t s  were also used to  effect  d e t e r m i n a -  
t ions  i a n d  5 h a f t e r  s t i m u l a t i n g  t h e  o l fac to ry  bulbs ,  
to  t r y  to e s t ab l i sh  t he  t i m e  a t  w h i c h  t he  changes  b e g a n  
a n d  t he  l e n g t h  of t h e i r  du ra t ion .  The  resu l t s  found  1 h 
a f t e r  e lec t ro -chemica l  s t i m u l a t i o n  were s imi la r  to  those  
found  3 h a f t e r  t h e  same  opera t ion ,  as can  be  obse rved  in 
t he  Table .  5 h a f t e r  s t imu la t ion ,  t h e  va lues  r e t u r n e d  to 
normal ,  h a v i n g  lost  all  s ign i f ican t  s t a t i s t i ca l  differences.  
MORIMOTO 3, on  a p p l y i n g  electr ic  s t i m u l a t i o n  to  a n o t h e r  

p a r t  of t he  ne rvous  s y s t e m  (hypo tha l amus ) ,  also found  
pass ing  changes  in a l b u m i n  a n d  g lobul ins  3. 

The  lack of increase  in t o t a l  s e rum prote ins ,  a l b u m i n  
and  e-g lobul in  on  s t i m u l a t i n g  t he  cerebra l  cor tex  ind ica tes  
t h a t  t he  changes  found  t h r o u g h  s t i m u l a t i n g  t he  bu lbs  were 
no t  due  to a non-specif ic  s t i m u l a t o r y  effect  of t h e  ne rvous  
t i ssues ;  whi le  t h e  fac t  t h a t  t he  use of p l a t i n u m  elect rodes  
did  n o t  p roduce  a n  increase  e i t he r  ind ica tes  t h a t  such  
effects were no t  due  to  lesion of t he  o l fac to ry  bu lbs  b u t  
to  t h e i r  s t i m u l a t i o n  4. 

Resumen. La  es t imulac idn  e lec t roqufmica  b i l a t e ra l  de 
bu lbos  olfa tor ios  con co r r i en te  d i r ec ta  de 1 m A  d u r a n t e  
10 segundos  en ra tas ,  p roduce  a u m e n t o  de c o n c e n t r a c i d n  
de p ro t e ina s  s6ricas to ta les ,  a lb f lmina  y g lobu l ina  e. 
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T h e  Ef fec t  of  A s p a r t a t e  on  the  E l e c t r o r e t i n o g r a r n  

I n  some cold-b looded ve r t eb ra t e s ,  t he  e l ec t ro r e t i nog ram 
(ERG)  in  response  to  h i g h - i n t e n s i t y  f lashes  exh ib i t s  t he  
a-wave,  t he  P I I I  in  G r a n i t ' s  c lassif icat ion,  cons i s t ing  of 
2 s epa ra t e  n e g a t i v e  def lec t ions  (a 1 a n d  a2) wh ich  h a v e  
d i f f e ren t  p roper t i e s  i. T he  f i rs t  nega t i ve  def lec t ion  (al) 
has  been  cal led t h e  la te  r ecep to r  p o t e n t i a l  ( late RP)  b y  
BROWN et  al. ~, a n d  t h e  c u r r e n t  for  a is p roduced  in  t h e  
i nne r  segment ,  b u t  t h e  p e r m e a b i l i t y  change  is a t  t he  
ou t e r  s e g m e n t  3, 4. As descr ibed  f i rs t  b y  FURUKAWA and  
NANAWA 5, sod ium L-aspa r t a t e  was  d e m o n s t r a t e d  to  h a v e  
a s t rong  a n d  h i g h l y  specific i n h i b i t o r y  effect  on  t he  b-wave 
of t h e  t o a d  re t ina ,  a n d  t h e y  succeeded in keep ing  t h e  
a m p l i t u d e  of an  E R G ,  wh ich  cons is ted  solely of t h e  P I I I  
c o m p o n e n t ,  c o n s t a n t  ove r  3 h. I n  th i s  expe r i m en t ,  we 
found  t h a t  L- a n d  D-aspa r t a t e  are  a p p r o p r i a t e  agen t s  for 
t he  i so la t ion  of t h e  la te  RP .  

Material and method. T h r o u g h o u t  t h i s  s t u d y  70 eyes 
of t h e  bu l l f rog  (Rana catesbiana) were used. T he  i so la ted  
r e t i n a  dep r ived  of t he  p i g m e n t  e p i t h e l i u m  was dissected  
f rom t h e  d a r k - a d a p t e d  an i m a l s  a n d  was s a n d w i c h e d  
be tween  2 ac ry l  res in  pla tes ,  each  of w h i c h  h a d  a hole  of 
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6 m m  d i a m e t e r  in  middle ,  as descr ibed  p rev ious ly  6. The  
r e t i n a  was in i t i a l ly  i m m e r s e d  for 30 m i n  in CONWAY'S : 
so lu t ion  c o n t a i n i n g  26 m M  glucose. Af te r  a s t ab le  con t ro l  
a m p l i t u d e  of E R G  was es tabl i shed,  t h e  so lu t ion  on  b o t h  
sides of t he  r e t i n a  was  replaced  b y  a t e s t  so lu t ion  con-  
t a i n i n g  va r ious  c o n c e n t r a t i o n s  of a s p a r t a t e  or g l u t a m a t e  s. 
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