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Effect  of  A n t i b r a i n  
I m p e d a n c e  

Ant ib ra in  an t ibodies  modi fy  the  u l t r a s t ruc tu re  and the  
electrical  p roper t ies  of the  nervous  t issue cells~-6. In  the  
p resen t  note,  we repor t  t he  effect  of an t i - synap to so ma l  
f rac t ion  se rum and  ' c o m p l e m e n t '  (guinea-pig serum) on the  
EEG,  f lash evoked po ten t i a l  (EP) and  impedance .  Tile 
s t u d y  was per fo rmed  in 15 aler t  cats  w i th  chronical ly  im- 
p l an t ed  cannulae  and  b ipolar  concent r ic  e lectrodes in the  
la tera l  geniculate  body  (LGB). The electrodes and  22- 
gauge s ta inless  steel  cannulae  were a t t a c h e d  toge the r  so 
t h a t  the i r  t ips  were a t  the  same height ,  b u t  1-2 m m  apar t  
(as descr ibed previouslyT). The E E G  samples  were sub- 
j ec ted  to  spect ra l  analysis  and  groups  of 50 E P  were 
averaged.  I m p e d a n c e  was measured  a t  1 kHz  b y  a Whea t -  
s tone br idge t echn ique  us ing  cur ren t  levels of 10 -~3 A/~ 2 
a t  t he  e lect rode surfaces s. 

Ant i se ra  were p repa red  to  r a t  cerebral  s y n a p t o s o m a l  
f rac t ions  isolated f rom iso-osmotic  F icolbsucrose  gra- 
d ien ts  9 W h e n  assayed wi th  homologous  an t igen  by  micro- 
c o m p l e m e n t  f ixa t ion  10, the  a n t i s e r u m  used in these  ex- 
pe r imen t s  had  a t i t e r  of 1 : 8000. At  th is  d i lu t ion the  ant i -  
se rum reac ted  specifically wi th  r a t  cerebral  s y n a p t o s o m a l  
membranes ,  bu t  no t  wi th  pa r t i cu l a t e  p repara t ions  of 
o ther  ra t  organs,  or w i th  ra t  b ra in  nuclei, mi tochondr i a ,  
soluble protein ,  or synap t i c  vesicles lL The an t i s e rum to 
ra t  s y n a p t o s o m e s  cross reac ted  ex tens ive ly  wi th  ca t  sy- 
nap to soma l  prepara t ions .  An ' index  of d iss imi lar i ty  '~2 
of 2.12 was de t e rmined  for th is  cross r eac t ion lL  The che- 
mical  na tu re  of the  c o m p l e m e n t  f ixing ant igens  has no t  
ye t  been  de te rmined .  

Figure  1 shows the  t ime  course of t he  effects  of ant i -  
synap tosoma l  f rac t ion  se rum on the  impedance  and  on the  
E P  when  1 ~1 was in t roduced  t h rough  the  eannula  into 
the  LGB. A small  increase in the  E P  and  in the  impedance  
was observed  wi th in  10 rain. Af t e r  1-2 days  the  values  re- 
t u rn  to  t he  control .  Similar  resul ts  were ob ta ined  in 5 
o the r  exper iments .  Control  expe r imen t s  w i th  an absorbed  
an t i - synap to som a l  fract ion,  an an t imyos in  se rum or wi th  
art if icial  cerebrospinal  fluid do no t  show any  change  in the  
E P  or impedance .  

S y n a p t o s o m a l  F r a c t i o n  S e r U m  and  C o m p l e m e n t  on  E v o k e d  P o t e n t i a l s  and 

Figure  2 shows the  effect  of the  c o m p l e m e n t  on the  mi- 
p ed an ce  and EP .  The E P  d ropped  quickly  reaching the  
m i n i m u m  value wi th in  10 min.  The impedance  also drop-  
ped  reaching  a m i n i m u m  value in 24 h. An a lmos t  com- 
ple te  recovery  was observed  for impedance  and  a par t ia l  
one for E P  af ter  3 to  4 days.  Similar  resul ts  were ob ta ined  
in 7 out  of 8 exper iments .  

Fol lowing the  in t roduc t ion  of the  c o m p l e m e n t  in to  the  
LG, changes  of the  spon taneous  E E G  also appeared .  Fi- 
gure 3 shows t h a t  1 [zl of guinea-pig  se rum (complement)  
induces  a d iminu t ion  of the  spect ra l  dens i ty  of t he  E E G  
f rom LG at  1-2 Hz  and 6-14 Hz. Those changes  appeared  
wi thin  10 min  and  las ted for 3-4 days.  I n t r o d u c t i o n  of 
h e a t - d e n a t u r e d  guinea-pig  serum was no t  followed b y  any  
change  in EEG,  E P  or impedance .  
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Fig. 1. Effect of anti-synaptosomal fraction serum on impedance 
(upper part) and flash evoked potential amplitude (lower part) after 
1 [~I anti-synaptosomal fraction serum was introduced into one lateral 
genieulate body of a cat (open symbols, solid line). The other lateral 
genieulate body was not disturbed and was used as a control (filled 
symbols, dashed line). 
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Fig. 2. Effect of the complement (guinea-pig serum) on impedance 
(upper part) and flash evoked potential amplitude (lower part). 1 [z 
guinea-pig serum was introduced into the lateral genieulate body of a 
eat (open symbols, solid line). The other lateral geniculate body was 
not injected and was used as a control (filled symbols, dashed line). 
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The  effects  descr ibed  for t he  c o m p l e m e n t  were n o t  ob- 
served  if t h e  gu inea-p ig  s e rum was  i n t r o d u c e d  I h to  24 h 
fol lowing a n t i - s y n a p t o s o m a l  f r ac t ion  serum.  

An  a n t i - m y o s i n  s e rum or a n  abso rbed  a n t i - s y n a p t o s o -  
m a l  f r ac t i on  d id  n o t  p r e v e n t  t h e  changes  i nduced  b y  t he  
c o m p l e m e n t .  
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Fig. 3. Contour maps of serial autospectra of the EEG from the lateral 
geniculate body before (control) and i h af ter application of the com- 
plement. 6 consecutive EEG epochs of 5 sec have been combined in 
each contour map. These maps disptay in 3 dimension the power of 
each freqnency. The abcissa is the t ime axis; the ordinate is the 
frequency axis and the shading represents power. The range for each 
shading is in  FV2/Hz; the darker shading represents higher power, 
the tighter shading corresponds to lower power. 

The  resu l t s  sugges t  t h a t  t h e  a n t i - s y n a p t o s o m a l  s e rum 
has  some speci f ic i ty  in  p r o d u c i n g  changes  in  t h e  impe-  
dance  a n d  E P  as well  as in  p r e v e n t i n g  those  el ic i ted b y  t h e  
' c o m p l e m e n t ' .  The  usua l  role  of t h e  ' c o m p l e m e n t '  is to  
cause  lysis  of t he  cells t h a t  h a v e  b o u n d  an t ibodies .  I f  t h i s  
were h a p p e n i n g  in t h e  b ra in ,  one would  expec t  a d rop  of 
i m p e d a n c e  a f t e r  a n t i b o d i e s  a n d  complemen t ,  b u t  no t  a d rop  
a f t e r  ' c o m p l e m e n t '  alone.  Our  obse rva t i ons  are  inconsis-  
t e n t  w i t h  t h i s  s imple  model .  F u r t h e r  s tud ies  of t h e  changes  
in t h e  u l t r a s t r u c t u r e  are  necessa ry  in order  to  answer  t h e  
ques t i on  of w h e t h e r  those  changes  in E P  a n d  in t h e  con-  
d u c t a n c e  of t he  ex t r ace l lu l a r  space are d e t e r m i n e d  b y  t h e  
s t a t e  of i t s  s t r u c t u r a l  e lements ,  i nc lud ing  i n t e r d e p e n d e n t  
fac to rs  such  as h y d r a t i o n  a n d  d i v a l e n t  c a t i o n  b i n d i n g  13 as 
well  as b y  changes  in  i ts  cross sec t iona l  area  14. 

Rdsumd. L ' i n t r o d u c t i o n  du  ~(eompl6ment~ (s6runl de 
cobaye)  dans  le corps  genouil l6 l a t6 ra l  du  chat ,  p r o d u i t  une  
d i m i n u t i o n  des p o t e n t i e l s  6voqu6s p h o t i q u e s  e t  de l ' imp6-  
dance  c6r6brale.  Ces effets  son t  p r6venus  p a r  l ' a p p l i c a t i o n  
locale d ' u n  a n t i - s e r u m  r6ag i s san t  sp6c i f iquemen t  avec  les 
s y n a p t o s o m e s  c6r6braux.  
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T i s s u e  Ca  C o n t e n t  of  I n t e s t i n a l  S m o o t h  M u s c l e s  
M e d i u m  

l~eports  on  t h e  t i ssue  Ca c o n t e n t  of s m o o t h  muscles  h a v e  
suppl ied  n o n - c o n s i s t e n t  va lues  (for rev iew see 1). To see if 
t h i s  could be  due  to d i f fe ren t  e x p e r i m e n t a l  condi t ions ,  i.e. 
v a r y i n g  (Ca++] of t h e  i n c u b a t i o n  m ed i um ,  s m o o t h  muscle  
pieces h a v e  b e e n  i n c u b a t e d  in  T y r o d e  so lu t ion  of v a r y i n g  
[Ca++] a n d  t he  changes  in t i ssue  Ca c o n t e n t  a f t e r  s t epwise  
changes  of t he  [Ca++] of Tyrode  so lu t ion  h a v e  been  de- 
t e rmined .  

The  e x p e r i m e n t s  were p e r f o r m e d  us ing  i so la ted  longi- 
t u d i n a l  muscle  s t r ips  f rom gu inea-p ig  i l eum 3, 3. The  s t r ips  
were i n c u b a t e d  a t  30 ~ ill Ty rode  so lu t ion  of t he  fol lowing 
compos i t i on  (mM)  : NaC1 137, KC1 2.7, MgCI~ 1.0, N a H C O  3 
12, N a H 2 P O  4 0.2, glucose 5.5 a n d  CaC12 as ind ica ted .  The  
ex t race l lu la r  space  a m o u n t e d  to  0.45 pe r  1.0 g we t  wt.  of 
muscle  as d e t e r m i n e d  b y  m e a n s  of 14C-sucrose. T he  we t  
w e i g h t  of t h e  s m o o t h  muscle  pieces r a n g e d  f rom 20 to  
50 rag. The  Ca was  d e t e r m i n e d  b y  a f l u o r o p h o t o m e t r i c  
m e t h o d  accord ing  to  ZEPF ~. 

I n  t h e  T a b l e  t h e  equ i l i b r i um  va lues  for t h e  t i ssue  Ca 
c o n t e n t  are s u m m a r i z e d ,  as d e t e r m i n e d  a f t e r  2 h of incu-  
b a t i o n  in T y r o d e  so lu t ions  of va r ious  [Ca++]. T he  t i ssue  

and  t h e  C a + + - C o n c e n t r a t i o n  of the  I n c u b a t i o n  

Ca c o n t e n t  rose f rom 0.14 to  3.9 m m o l / k g  we t  wt .  b y  r i s ing 
t he  [Ca ++] of t h e  T y r o d e  so lu t ion  f rom 0.0 to  2.7 m M ,  
whereas  t h e  r a t io  Caeell. : CaTyr. decreased  s imu l t aneous ly .  

The  a d a p t a t i o n  of t he  t i ssue  Ca upon  a new [Ca ++] of 
t he  T y r o d e  so lu t ion  is dep ic ted  in t he  Figure.  B o t h  a f t e r  
inc reas ing  or dec reas ing  t he  [Ca++], t he  new equ i l i b r i um of 
t he  t i s sue  Ca c o n t e n t  was  r eached  in a b o u t  20 rain.  T a k i n g  
in to  a c c o u n t  t h e  ex t r ace l lu l a r  space, t he  ha l f  life t i m e  of 
t h e  cel lu lar  a d a p t a t i o n s  process  was ca lcu la ted  to  be  
a b o u t  5 ra in  for al l  cond i t ions  s tudied ,  wh ich  is s imi la r  as 
t h a t  f ound  in a t r i a l  t i ssue  5. 

The  resu l t s  r epo r t ed  c lear ly  d e m o n s t r a t e  t he  d e p e n d e n c e  
of t he  t i ssue  Ca c o n t e n t  of s m o o t h  muscles  on  t h e  [Ca++] of 
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