
15.7. 1977 Specialia 947 

operat ion.  In  nuc. accumbens ,  however ,  (figure 1) there  
was no s ignif icant  difference in DA fluorescence be tween  
the  dene rva t ed  and inne rva t ed  side. However ,  a signifi- 
can t  r educ t ion  of DA fluorescence compared  wi th  the  
control  group was observed  3, 7 and  15 days  following 
the  6 -OH-DA inject ion.  As seen in figure 2, there  was a 
s ignif icant  correla t ion betweei i  the  degree of degenera t ion  
in nuc. cauda tus  and  the  degree of degenera t ion  of do t t ed  
and diffuse DA fluorescence in the  nuc. accumbens .  The 
Pea r son ' s  p roduc t  m o m e n t  corre la t ion coefficient be tween  
cauda tus  and do t t ed  accumbens  was 0.579 ( p <  0.05) and  
be tween  cauda tus  and  diffuse accumbens  0.582 (p < 0.05). 
In  con t ras t  to th is  there  was no correla t ion be tween  the  
degree of degenera t ion  of DA te rmina l s  in the  nuc. cau- 
da tus  and  in t ube rcu lum ol fac tor ium (ry/x = 0.389). The 
resul ts  of the  GABA measu remen t s  are summar ized  in the  
table.  As can be seen f rom the  table,  there  was no signifi- 
can t  difference be tween  the  i nne rva t ed  and dene rva t ed  
side regard ing  the  degree of GAH induced GABA accu- 
mulat ions .  Fu r the rmore ,  the re  is no s ignif icant  change in 
the  degree of GAH- induced  GABA accumula t ion  when  
the  GAH + H 44/68- t reated groups  are compared  wi th  
the  GAH alone group. Fu r the rmore ,  when  in t ra ind iv idua l  
corre la t ions  were m a d e  be tween  the  degree of DA fluo- 
rescence d i sappearance  and the  GAH- induced  GABA ac- 
cumulat ion ,  no s ignif icant  corre la t ions  were found when  
using the  Pea r son ' s  p roduc t  m o m e n t  correla t ion coeffi- 
cient.  

The p resen t  f indings show tha t ,  inspi te  of a deple t ion  of 
DA stores  w i th  the  help  o f  combined  t r e a t m e n t  wi th  6- 
OH-DA and  the  tyros ine  hydroxy la se  inhibi tor  H 44/68, 
i t  was no t  possible to  change GABA accumula t ion  in t he  
nuc. caudatus ,  in subcor t ica l  l imbic areas and in the  DA 

cell b o d y  rich region of the  midbra in .  These f indings agree 
wi th  the  results  ob ta ined  using the  DA receptor  blocking 
agent  pimozide.  Thus,  t r e a t m e n t  wi th  p imozide  was found 
no t  to change  GABA accumula t ion  in the  3 regions men-  
t ioned  above (see ~ and  unpubl i shed  data) .  In  contras t ,  
when  drugs are given such as apomorph ine  which in- 
creases DA receptor  act iv i ty ,  a c learcut  increase in GABA 
accumula t ion  is observed in these  3 regions2, a. Thus,  it  
seems as if increases of DA receptor  ac t iv i ty  will result  in 
increases of GABA accumulat ion ,  bu t  only  in DA nerve  
t e rmina l  and cell body  regions ~. A reduc t ion  of DA l-e- 
ceptor  ac t iv i ty ,  on the  o ther  hand ,  will have  less influence 
on GABA accumula t ion  in DA nerve  t e rmina l  and cell 
b o d y  rich regions. These s tudies  will now be cont inued  by  
mak ing  lesions which  produce  a far more  comple te  de- 
genera t ion  of the  DA sys t ems  and  by  the  use of o ther  
t ypes  of DA receptor  blocking agents.  
I t  should be men t ioned  t h a t  tile degree of 6-OH-DA-in-  
duced d i sappearance  of DA stores in the  nuc. cauda tus  
and in the  2 pa r t s  of the  nuc. accumbens  s tudied  was 
s ignif icant ly  correlated,  whereas  th is  was no t  t rue  for the  
d i sappearance  of DA stores in nuc. cauda tus  and tuber-  
culum olfactorium. These f indings m a y  suggest  t h a t  the  
DA p a t h w a y s  to t he  nuc. cauda tus  and nuc. accumbens  
run close toge the r  in the  ven t ra l  t e g m e n t a l  area. 
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I m m u n o h i s t o c h e m i c a l  d e m o n s t r a t i o n  of an S R I F - l i k e  s y s t e m  in the  brain  of the repti le:  
Lacerta  m u r a l i s  Laur.  1 
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Summary. The d i s t r ibu t ion  of an SRIF- l ike  subs tance  in the  bra in  of normal  l izards (Lacer ta  mural is  Laur.) has  been 
de te rmined .  S R I F  is shown to  be p re sen t  in neural  cell bodies in the  hypo tha l amic  pa raven t r i cu la r  nucleus, the  hypo-  
t h a l a m o - h y p o p h y s i a l  t r ac tus  and the  med ian  eminence.  

In  the  Poik i lo therms,  cy to immunologica l  research on 
po lypep t id ic  neurosecre t ion  essent ia l ly  concerns  gonado-  
t ropic  L H R H  hormone  2-5. We only  know of one s t u d y  on 
the  S R I F  factor  ( somatos ta t in- re lease- inhib i t ing  hor-  
mone) in the  A m p h i b i a n  6. One of us (Dubois) p repa red  
ant ibodies  agains t  th is  subs tance  and checked immuno-  
react ive  specif ic i ty  towards  the  ant igene.  In  th is  s t u d y  
SIRIF ant i sera  were used to t race  the  SRIF- l ike  sys t em 
in the  bra in  of a rept i le :  Lace r t a  muralis ,  by  immuno-  
fluoroscence. 
Techniques. We used S R I F  and  neurophys in  ant isera  as 
descr ibed in earlier publ ica t ions  6-s. Ind i rec t  immuno-  
cytological  reac t ions  were examined  in 12 l izard bra ins  
fixed wi th  Bouin Hol land  sub l imate  w i thou t  acetic acid, 
d e h y d r a t e d  and e m b e d d e d  in paraf f in  and  then  cut  into 
7 ~m sect ions along the  frontal ,  sagi t ta l  and t r ansversa l  
planes.  Controls  were carried ou t  on cont iguous  sect ions 
t r e a t ed  respec t ive ly  wi th  non- inh ib i t ed  ant ibodies ,  and 
wi th  the  same serum sa tu r a t ed  wi th  200 ~zg of an t igen  per  

ml  of undi lu ted  serum. SIRIF an t i se rum is t hen  com- 
ple te ly  inhib i ted  as regards the  an t igen  p resen t  in the  
brain,  and no immunof luorescen t  react ion is de tec ted  on 
the  sections.  In  addi t ion,  inhibi t ion react ions wi th  o ther  
pept ides  p resen t  in the  bra in  and median  eminence 
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( L H R H ,  T S H R H  9, oxytoc in ,  vasopress in ,  nen roph y s i n )  
were pe r fo rmed .  None  of these  fac tors  suppress  t h e  
i m m u n o c y t o l o g i c a l  S R I F - a n t i - S R I F  reac t ion .  Neuro-  
p h y s i n  an t ibod ie s  were s imi la r ly  checked  for t he i r  reac-  
t ions  on  serial  sect ions  us ing  e i t he r  an  a n t i b o d y  n o t  
s a t u r a t e d  w i t h  t he  same an t igene  or t he  a n t i b o d y  in-  
h i b i t e d  w i th  the  same an t igene  or w i t h  the  o the r  sub-  
s tances  tes ted .  R e a c t i o n  specif ic i ty  was also checked  b y  
app ly ing :  1. n o r m a l  ins t ead  of specific r a b b i t  s e r u m ;  
2. f lnorescein  label led g lobul ins  in the  absence  of t h e  
specific serum.  No immuno log ica l  r eac t ion  occurred  u n d e r  
these  condi t ions .  
Results.  On sect ions  s tudied,  S R I F  a n t i s e r u m  is localized 
in t he  p a r a v e n t r i c u l a r  nuc leus  (PVN),  the  h y p o t h a l a m o -  
h y p o p h y s i a l  t r a c t u s  and  t he  m e d i a n  eminence  (ME). 
1. P a r a v e n t r i c u l a r  nucleus.  Our  i m m u n o c y t o l o g i c a l  ob-  
s e rva t ions  show t h a t  l izard P V N  seems to compr ise  3 
t ypes  of neu rons :  one wh ich  reac ts  s imu l t aneous ly  w i t h  
S R I F  and  n e u r o p h y s i n  an t i se ra ,  a second wh ich  reac t s  
on ly  w i t h  n e u r o p h y s i n  a n t i s e r u m ;  while  the  th i rd ,  as ye t  
to  be  defined,  does no t  r eac t  w i th  ei ther .  

a Sagittal section of the PVN region. Small SRIF immunoreactive 
pericarya in line near the third ventricle. • 310. 

a) S R I F - l i k e  cells (figure a). These pe r i ca rya  b ind  S R I F  
a n d  n e u r o p h y s i n  an t i se ra .  T h e y  located  exclus iveIy  in t he  
P V N  an d  are p a r t i cu l a r l y  n u m e r o u s  close to t h e  t h i r d  
v e n t r i c u l a r  wall, nea r  the  e p e n d y m a l  ceils. The  S R I F - l i k e  
cells are smal l  an d  genera l ly  r o u n d e d  w i t h  more  or  less 
f luorescen t  cy top lasm.  I n  ce r t a in  ceils t h e  whole cyto-  
p l a s m  is i n t ense ly  f luorescent ,  whi le  o thers  show only  
more  pe r iphe ra l  halo.  T h e y  form a s u b e p e n d y m a l  row, 
genera l ly  w i t h  a single layer ,  b u t  wh ich  can  double  or 
t r iple,  an d  is a b o u t  100 a m  long. On m a n y  S R I F - l i k e  
cells a x o n a l  a n d  dendr i t i c  ex tens ions  are seen as f luores-  
cen t  points .  Such  cells are o f ten  nea r  t h e  capi l lar ies  w h i c h  
i r r iga te  th i s  p a r t  of the  b ra in .  
b) Neurophys in - l i ke  cells (figure b). In  the  P V N  th i s  cell 
g roup  compr i ses :  i .  S R I F - n e u r o p h y s i n - p o s i t i v e  cells; 2. 
cells on ly  r eac t ing  w i t h  n e u r o p h y s i n  a n t i s e r u m ;  in t he  
sup raop t i c  nuc leus  (SON) cells r e ac t i ng  on ly  w i t h  an t i -  
n e u r o p h y s i n  serum. The  l a t t e r  two groups  comprise  large 
i r regula r  cells wh ich  r eac t  i n t ense ly  w i t h  n e u r o p h y s i n  
an t i s e rum.  The i r  h igh ly  f luorescen t  axons  are easy  to  
follow over  a cons iderab le  d is tance .  F r o m  these  i m m u n o -  
cyto logica l  o b s e rv a t i o n s  i t  would a p p e a r  t h a t  t h e  P V N  
con ta in s  a t  leas t  2 types  of cells. On one h a n d  S R I F -  
neurophys ine -pos i t i v e  cells; on  t he  o t h e r  n e u r o p h y s i n e  
p o s i t i v e - S R 1 F - n e g a t i v e  ones. As regards  the  la t te r ,  i t  has  
y e t  to  be  shown  for rept i les  if n e u r o p h y s i n  is associa ted  
solely w i t h  vasopress in  or w i t h  oxy toc in  1~ or, as W a t -  
k ins  ~1 envisages  in the  ra t ,  w i th  a n o t h e r  n e u r o h o r m o n a l  
f ac to r  (CRF).  
e) N o n - i m m u n o r e a c t i v e  ceils. A m o n g  the  f luorescent  
pe r i ca rya  t he re  are a lways  smal l  n o n - i m m u n o f l u 0 r e s c e n t  
ceils which  closely resemble  S R i F - l i k e  cells. T h e y  m a y  
be  pe r i ca rya  n o t  c o n t a i n i n g  e n o u g h  an t igene  ( S R I F  or 
neu rophys in )  to  be  revea led  b y  immunof luorescence ,  or 
n e u r o g l a n d u l a r  ceils p r o d u c i n g  a n o t h e r  factor ,  or non-  
g l andu la r  cells. 
2. H y p o t h a l m o - h y p o p h y s i a l  t r a c t u s .  On p a r a s a g i t t a l  
sect ions,  S R I F  f ibre p a t h w a y s  are  eas i ly  vis ible  as f ine 
f luorescen t  dots  or as s h o r t  i m m u n o f l u o r e s c e n t  cha ins  
a long t h e  h y p o t h a l a m o - i n f u n d i b n l a r  t r ac tus .  The  neuro-  
sec re to ry  f ibres  coming  f rom t h e  S R I F - n e u r o p h y s i n -  
pos i t ive  P V N  cells r u n  v e n t r o - l a t e r a l l y  and  jo in  t h e  su- 
p raop t i c  h y p o p h y s i a l  t r a c t u s  b e h i n d  t h e  opt ic  ch iasma.  
These  f ibres r u n  a long t h e  v e n t r a l  region of t h e  dience-  
p h a l o n  floor, The  S R I F  f ibres  t e r m i n a t e  on  the  capi l lar ies  
of the  p o r t a l  s y s t e m  which  i r r igates  the  ME. Some neu-  
r o p h y s i n - p o s i t i v e - S R I F - n e g a t i v e  f ibres  follow the  same 
p a t h w a y ,  b u t  m o s t  of t h e m  end  in t h e  neura l  lobe of the  
hypophys i s .  
3. The  m e d i a n  eminence .  F luo re scen t  S R I F  subs t ances  
are obse rved  t h r o u g h o u t  t h e  m e d i a n  eminence.  I n  the  
i n t e rna l  zone fine r eac t ive  f ibres  are  r a t h e r  rare  whereas  
in  t h e  e x t e r n a l  zone f ibres an d  S R I F - l i k e  end ings  are 
a b u n d a n t ,  p a r t i c u l a r l y  a r o u n d  t h e  b lood capillaries.  Reac-  
t i ve  f ibres an d  ne rve  end ings  are a b s e n t  in  the  neu ra l  lobe. 
Discussion.  Use of a h i g h l y  specific S R I F  a n t i s e r u m  
suggests  t h a t  t h e  i m m u n o r e a c t i v e  p a r i c a r y a  an d  axons  
revea led  in the  l izard b r a i n  con ta ins  a subs t ance  i m m u n o -  
logical ly re la ted  to  S R I F .  Since the  a n t i s e r u m  used is 

b Sagittal section treated with neurophysin-antibodies. Large neu- 
rophysin-like periearya dispersed in the PVN region and small 
SRIF-neurophysin positive cells. • 310. 
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i n h i b i t e d  b y  S R I F ,  b u t  no t  b y  o t h e r  s imi lar  s y n t h e t i c  
pept ides ,  ,are can  consider  t h a t  t he  s u b s t a n c e  revea led  b y  
t he  immuno log ica l  r eac t ion  cor responds  to S R I F ,  or a t  
leas t  to  a v e r y  closely re la ted  pept ide .  I n  t he  l izard, t he  
s y s t e m  wh ich  reac t s  specif ical ly w i t h  S R I F  a n t i s e r u m  
or ig ina tes  in a g roup  of P V N  ceils whose  axons  pa r t i a l l y  
join  t he  h y p o t h a l a m o - h y p o p h y s i a l  t r ac tus ,  b u t  t e rmi -  
na t e s  a l m o s t  exclus ively  in t he  e x t e r n a l  zone of t he  
m e d i a n  eminence .  I t  would the re fore  seems t h a t  somato -  
s ta t in ,  wh ich  i n t e rvenes  in r egu la t ing  the  h y p o p h y s i a l  
somato~ropic  funct ion ,  posses t h r o u g h  t he  capi l la ires  of 
t h e  h y p o p h y s i a l  p o r t a l  s y s t e m  to  t h e  reac t ive  si tes ( S T H  
cells) of t he  an t e r io  lobe. 

In  the  l izard, the  i m m u n o c y t o l o g i c a l  r eac t ions  w i t h  
$ R I F  a n d  n e u r o p h y s i n  a n t i s e r a  revea l  t h a t  t he  P V N  
compr ises  a t  least  2 immuno log ica l ly  d i s t i nc t  cells. These  
obse rva t i ons  t a l ly  w i t h  those  car r ied  out ,  u n d e r  t he  same  
condi t ions ,  on  an  a m p h i b i a n ,  X e n o p u s  laevis  12, r evea l ing  
a c ross - reac t ion  w i t h  S R I F  a n t i s e r u m  in a smal l  g roup  of 
n e u r o p h y s i n  pos i t ive  cells of t he  p reop t i c  nucleus .  T h e y  
also agree  w i t h  those  of Dubo i s  and  Kolodz ie jczyk  is, who  
obse rved  cells r eac t ing  w i t h  b o t h  S R I F  and  n e u r o p h y s i n  
an t ibod ie s  in  the  P V N  of t he  ra t .  The  resu l t s  for the  
l izard,  as p rev ious ly  for t h e  a m p h i b i a n ,  d e m o n s t r a t e  t he  
exis tence,  in t h e  P o / k i l o t h e r m s ,  of an  S R I F - l i k e  regula-  
t o ry  sys tem,  a n d  give a v e r y  c lear  idea of i ts  local iza t ion.  

Binding of ferrit in- lect in conjugates  to C-type  virus  in intact cells 1 

L a u r a  Manuel idis ,  M. T o m i t a  and  E. E. Manuel id i s  

Yale University School o/Medicine, Department o[ Pathology, 310 Cedar Street, New Haven (Connectitut 06510, USA),  
23 November 1976 

Summary. Fer r i t i n -R ic in  I I  a n d  F e r r i t i n - C o n c a n a v a l i n  A b o u n d  to  b u d d i n g  as welt  as m a t u r e  C- type  v i ra l  par t ic les .  
No differencies in  b i nd i ng  be t w een  t he  vi ra l  coa t  and  a d j a c e n t  p l a s m a  m e m b r a n e  were de t ec t ed  w i t h  e i t h e r  lec t in  con-  
jugate .  Aggrega t ion  of v i ra l  par t ic les  b y  lec t in  con juga t e s  was observed ,  and  l ink ing  of v i rus  to t he  p l a s m a  m e m b r a n e  
re su l t ed  in phagocy tos i s  of v i ra l  par t ic les .  

C- type  par t ic les  b u d d i n g  f rom t he  surface  of a cell cha rac -  
te r i s t ica l ly  d i sp lay  an  ou te r  e lec t ron  dense  coa t  a r r a n g e d  
in spikes whereas  t he  a d j a c e n t  p l a s m a  m e m b r a n e  of t he  
cell is u n c o a t e d  or smooth .  T he  v i ra l  coa t  p r e s u m a b l y  
con t a in s  un ique  glycoprote in(s)  t h a t  d i s t inguishes  i t  f rom 
the  r e s t  of t he  cell m e m b r a n e .  Af te r  in fec t ion  b y  C- type  
v i ruses  new g lycopro te ins  h a v e  been  found  on  t he  cell 
m e m b r a n e s  2. The  ques t ion  of w h e t h e r  the re  are res t r i c ted  
sites on  t he  cell m e m b r a n e  t h a t  will p e r m i t  v i r a l  budd ing ,  
a n d  if s a c h  s i tes  are  assoc ia ted  w i t h  specific g lycopro te ins  
is st i l l  la rgely  unsolved .  P l a n t  lec t ins  i n t e r a c t  w i t h  spe- 
cific sacchar ide  res idues  and  t h u s  m i g h t  be useful  for 
e a r m a r k i n g  g lycopro te ins  c o n t a i n i n g  such  residues.  In  t he  
p re sen t  s t u d y  we h a v e  used the  p l a n t  lec t ins  R i c i n u s  
c o m m u n i s  agglut in ,  specific for f l -ga lac topyranosyl - l ike  
res idues  a and  C o n c a n a v a l i n  A, wh ich  is specific for e-D 
m a n n o p y r a n o s y l - l i k e  res idues  4,5, in order  to  f ind a) if 
t he re  are r e s t r i c t ed  or c lus te red  b i nd i ng  si tes on  t he  cell 
m e m b r a n e  a n d  b) if t h e  m e m b r a n e  of the  v i ra l  b u d  or  of 
t he  m a t u r e  v i rus  can  be  d i s t ingu i shed  f rom t he  res t  of t he  
cell m e m b r a n e .  Fe r r i t i n - l ec t in  con juga t e s  pur i f ied  b y  
a f f in i ty  c h r o m a t o g r a p h y  6 were used for h i g h  reso lu t ion  
s tud ies  of b ind ing  s i tes  in i n t a c t  cells p roduc ing  C- type  
pa r t i c l e sL  Very  recent ly ,  a f f in i ty  c h r o m a t o g r a p h y  of 
m e m b r a n e  f r a g m e n t s  of C- type  v i rus  infected cells on  
Ric inus  c o m m u n i s  co lumns  has  s h o w n  t h a t  2 v i ra l  glyco- 
p r o t e i n s  were b o u n d  and  largely  pur i f ied  f rom m a n y  
o the r  m e m b r a n e  p ro te ins  8. C o n c a n a v a l i n  A was s tud ied  
b e c a u s e  i t  has  been  used as t he  basis  for a h i g h  yield 
i so la t ion  of infec t ious  C- type  par t ic les  f rom cu l tu re  
med ia  ~. 
Materials and methods. Ric in  I I  was  p r e p a r e d  f rom beans  
as descr ibed  1~ and  was s tored  a t  a c o n c e n t r a t i o n  of 25 
m g / m l  in 50 m M  N a P O  4 p H  7.0. C o n c a n a v a l i n  A (Con A) 
was pur i f ied  b y  a f f in i ty  c h r o m a t o g r a p h y  on  S e p h a d e x  
G-75 or G-100 4 a n d  s tored  u n d e r  s imi la r  condi t ions .  Con-  
juga tes  of f e r r i t i n -R ic in  I I  a n d  Ie r r i t in -Con A were cross- 
l inked  w i t h  g l u t a r a l d e h y d e  essent ia l ly  as descr ibed  ~. 1 ml  
of s tock  IRicin I I  or  Con A was mixed  for 2 m i n  w i th  1 ml  

(25 mg) of 6 • recrys ta / l ized  fe r r i t in  us ing  a m a g n e t i c  s t i r -  
rer. 0.1 ml  of 0 .5% (v/v) g l u t a r a l d e h y d e  in 50 mM N a P O  4 
p H  7.4 was added  dropwise  over  a per iod  of 5 m in  a n d  
s t i r red  45 min  a t  22~ The  con juga t e  was d ia lyzed  
aga ins t  1 1 of 50 m M  NH4C1 a t  22 ~ for 3-4  h followed b y  
1 1 of 50 mM N a P O  4 p H  7.2 a t  4~ ove rn igh t .  P r io r  to  
a f f in i ty  c h r o m a t o g r a p h y  t he  so lu t ion  was clarif ied a t  
3,000 r p m  for 30 m i n  and  t he  p rec ip i t a t e  d iscarded.  F o r  
f e r r i t i n -R ic in  I I  a f f in i ty  c h r o m a t o g r a p h y ,  s u p e r n a t a n t  
was added  to a 2.2 • 20 c m  co lumn  of Sepharose  6B in 
25 mM N a P O  4 p H  7.2. T h e  co lumn  was washed  w i t h  
50 ml  of 25 mM NaPO4 p H  7.2 and  the  c o n j u g a t e  of 
f e r r i t in -Ric in  I I  t h e n  e lu ted  f rom the  co lumn  w i t h  0.1 M 
galactose  in  25 mM N a P O  4 p H  7.2. 5.5 m l  f rac t ions  were 
col lected (figure 1, top) and  the  second p e a k  e lu ted  b y  
galac tose  (Fx  25-28) was c o n c e n t r a t e d  us ing  a X M  50 
Amicon  f i l ter  to  a b o u t  2 ml  final.  The  c o n c e n t r a t e  was  
d i lu ted ,  ref i l tered 1-2 • a n d  cen t r i fuged  for 15 min  a t  
10,000 rpm.  The  s n p e r n a t a n t  c o n t a i n e d  a l m o s t  pure  fer- 
r i t i n -R ic in  I I  con juga t e  and  t he  smal l  a m o u n t  of aggre-  
ga ted  fe r r i t in -Ric in  I I  i t  c o n t a i n e d  was r e m o v e d  b y  gel 
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