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t h e  evoked  p inocy tos i s  ope ra tes  w i t h  a p p r o x i m a t e l y  one 
q u a r t e r  t h e  ef f ic iency of t h a t  ex i s t ing  n o r m a l l y  in  capil-  
lar ies  h a v i n g  in t ense  m a c r o m o l e c u l a r  t r a n s p o r t .  

Of t h e  microves ic les  eva lua ted ,  t he  p inocy to f i c  vesicles 
are  in genera l  p r e s u m e d  to  be  of non-se lec t ive  t r a n s p o r t i n g  
e l emen t s  ~, whereas  t h e  coa t ed  vesicles  are  t h o u g h t  
to  a b s o r b  se lec t ively  a n d  ca r ry  p ro t e in s  8 in to  t he  b lood  
capil laries.  R e c e n t  s tud ies  on  t he  p e r m e a b i l i t y  of t o a d  
u r i n a r y  b l a d d e r  to  w a t e r  a n d  ce r t a i n  o the r  sma l l  molecu-  
les, in r e l a t i on  to t he  p inocy tos i s  of mucosa l  cells, h a v e  
c lear ly  i nd i ca t ed  t h a t  t he  we l l -known  p e r m e a b i l i t y -  
mod i fy ing  effect  of n e u r o h y p o p h y s e a l  h o r m o n e s  is f i rmly  
assoc ia ted  w i t h  c A M P  m e d i a t e d  i n d u c t i o n  of p inocy to -  
sis 9. 

Inc rease  in p inocy tos i s  of b r a i n  capi l lar ies  has  long been  
obse rved  in severa l  cases of pa tho log i ca l  d a m a g e  to t he  
' b l o o d - b r a i n '  b a r r i e r  ~~ n.  No h y p o t h e s i s  has,  however ,  as 
ye t  been  p u t  fo rward  to  exp la in  t he  a l t e red  cel lular  
a c t i v i t y  r e su l t i ng  f rom a n y  pa tho log ica l  c i rcumstance .  
F r o m  our  resul ts ,  t h e  f ac t  t h a t  c A M P  p lays  a key  role in  
t he  r egu la t i on  of p inocy tos i s  in  t he  b r a i n  capi l lar ies  can  
be r ead i ly  es tab l i shed .  For  t h i s  reason,  i t  m i g h t  be  
a s sumed  t h a t  an  increase  in level  of c A M P  m a y  also occur  
d u r i n g  t h e  evoked  b r e a k d o w n  of t he  ' b l o o d - b r a i n '  bar r ie r ,  
regardless  w h e t h e r  i t  is of e x p e r i m e n t a l  or pa tho log ica l  
origin.  

W h e t h e r  t he  descr ibed  f ac i l i t a t i on  of p inocytos is ,  b y  
means  of w h i c h  ce r t a i n  macromolecu le s  can  be  r ead i ly  

t r a n s p o r t e d  t h r o u g h  t h e  endo the l i um,  is effected d i rec t ly  
b y  c A M P  gene ra t ed  in t he  t i ssue  or  is a s econda ry  effect, 
s t i l l  r e m a i n s  to  be  e luc ida ted  12. 

Zusammen/assung. Die A n z a h l  der  p i n o c y t o t i s c h e n  u n d  
s t ach l igen  Vesicula  wurde  u n t e r  n o r m a l e n  B e d i n g u n g e n  
m i t  Bezug  auf  e inhe i t l i che  Gebie te  der  p i n o c y t o t i s c h e n  
Ak t iv i t t t t  der  Kap i l l a r en  yon  M/ iusegehi rnen  q u a n t i t a t i v  
cha rak te r i s i e r t .  Die P inocy tose  der  G e h i r n k a p i l l a r e n  wa r  
d u r c h  das  subs t i t u t i e l l e  cycl ische N 6 0 2 - D i b u t y r y l d e r i v a t  
des 3', 5 ' - A d e n o s i n m o n o p h o s p h a t s  s ign i f ikan t  gesteigert .  
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Effect of S e r u m  f r o m  D e p r e s s e d  and Manic  Pat ients  on Maze  Behavior  of Rats  

I n  1961 POLIAKOVA 1 r epo r t ed  t h a t  s e rum f rom p a t i e n t s  
w i t h  man ic -dep res s ive  i l lness h a d  d i f fe ren t ia l  effects  on  
t he  b e h a v i o r  of dogs in a maze.  Dogs in jec ted  in t r a -  
v e n o u s l y  w i t h  s e rum f rom depressed  p a t i e n t s  r an  t he  
maze  more  s lowly t h a n  controls .  Those  in jec ted  w i t h  
s e rum f rom m a n i c  p a t i e n t s  r an  s l ight ly ,  b u t  cons i s ten t ly ,  
f as te r  a n d  m a d e  more  errors.  This  s t u d y  has  been  c i ted in  
rev iews  of a f fec t ive  i l lness 2, a, b u t  no  f u r t h e r  work  in t h i s  
a rea  has  been  repor ted .  The  p r e s en t  s t u d y  was des igned  
to  f u r t h e r  i n v e s t i g a t e  t he  effect  of s e rum f rom manic -  
depress ive  p a t i e n t s  on  a n i m a l  behav io r .  
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Methods. Male Sprague -Dawley  ra t s  were t r a i n e d  to 
r u n  t he  maze  i l l u s t r a t ed  in F igure  1 (adopted  f rom 
POLIAKOVA). This  maze  requ i res  a choice of 9 al leys a n d  
a l e f t - r igh t  d i s c r imina t i on  for r eward  of mo i s t  food. 
An ima l s  were food dep r ived  da i ly  f rom 07.00 h. Tria ls  
were conduc t ed  be tween  14.00 h a n d  15.00 h fol lowing 
wh ich  food was g iven  ad l ib i tum.  T ime  f rom leav ing  s t a r t  
box  to  r each ing  goal  box  a n d  n u m b e r  of errors  were 
recorded  for each  tr ial .  All  r a t s  were t r a i n e d  to a c r i te r ion  
of 5 consecu t ive  t r ia ls ,  each  u n d e r  10 sec w i t h  less t h a n  
2 errors.  On e x p e r i m e n t a l  days,  r a t s  were r u n  i m m e d i a t e l y  
before a n d  a t  0, 10, 20 a n d  30 m i n  a f te r  t a i l -ve in  in jec t ion  
of 0.4 ml  4 of s e rum f rom m a n i c  a n d  depressed  p a t i e n t s  or 
n o r m a l  controls .  S e r u m  was  in jec ted  w i t h i n  1 h of be ing  
d r a w n  and  t h e  i nves t i ga to r  r u n n i n g  t h e  an ima l s  was  
b l ind  to i ts  source. 

Seven  depressed  p a t i e n t s  d o n a t e d  s e rum a t o t a l  of 
14 t imes  for t r ia l s  in  20 d i f fe ren t  rats .  Six m a n i c  p a t i e n t s '  
s e rum was used 12 t i m e s  in 12 d i f fe ren t  ra ts .  All  p a t i e n t s  
were d rug  free for a t  l eas t  1 week  pr io r  to  t h e  expe r imen t .  
Con t ro l  se rum f rom 5 e u t h y m i c  inves t iga to r s  was used 
in 24 t r ia ls .  

P a t i e n t s  were hosp i t a l i zed  on  2 p sych ia t r i c  research  
un i t s  a t  t h e  N I M H  des igned for i n t ens ive  l ong i t ud ina l  
s t u d y  of man ic -depress ive  illness. All  p a t i e n t s  were diag- 
nosed  b y  3 s ta f f  p sych i a t r i s t s  a n d  a social worker ,  a n d  
p a t i e n t s  w i t h  o the r  t h a n  p r i m a r y  af fec t ive  i l lness were 
exc luded  f rom t h e  s tudy.  Depress ion  a n d  m a n i a  were 
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r a t e d  on a 15-point  m u l t i - i t e m  scale der ived  f rom t h a t  of 
BUNNEY a n d  HA~aBIJRG ~. T he  degree of depress ion  r anged  
f rom m o d e r a t e l y  severe  to  severe w i t h  p a t i e n t s  e x h i b i t i n g  
s y m p t o m s  of m a r k e d  p s y c h o m o t o r  r e t a rda t ion ,  sleep and  
appe t i t e  d i s tu rbance ,  depress ive  delusions,  and  suicidal  
ideat ion.  F ive  of the  depressed p a t i e n t s  were bipolar ,  i.e., 
h a d  his tor ies  of man ic  episodes. T he  6 man ic  p a t i e n t s  
exh ib i t ed  f l igh t  of ideas, p ressure  of speech, euphor ic  or 
a n g r y  mood  a n d  in t rus ive ,  d e m a n d i n g  behav io r .  F o u r  of 
t he  6 m a n i c  p a t i e n t s  requ i red  seclusionl  A cross-over  
des ign was employed  where  r a t s  rece iv ing  one  t y p e  of 
se rum were g iven  a d i f fe rent  s e rum dur ing  t h e  t r ia l s  on  
t he  n e x t  day.  

Results. There  were no  s ign i f ican t  differences  in the  
maze  b e h a v i o r  of r a t s  fol lowing in jec t ion  of s e rum f rom 
depressed a n d  m a n i c  p a t i e n t s  or n o r m a l  cont ro ls  (Fig- 
ure  2). 

I n  6 t r ia ls  t h e  an i m a l s  a p p e a r e d  acu te ly  ill a f te r  
in j ec t ion  - s imi la r  to  t he  dogs in jec ted  w i t h  depressed  
se rum descr ibed b y  POLIAKOVA. However ,  t h i s  s y n d r o m e  
occurred  equa l ly  a m o n g  groups  rece iv ing  manic ,  de- 
pressed  and  con t ro l  s e rum (2 in each).  The  ra t s  b e c a m e  
p r o s t r a t e  and  t r e m u l o u s  w i t h  l abored  resp i ra t ion ,  ye t  
a t t e m p t e d  to  d r ag  t hemse lves  in to  t he  correc t  alley. This  
s y n d r o m e  las ted  5-10 rain.  Af te r  r ecovery  all  b u t  I of t he  
an ima l s  were able  successful ly to  comple te  the  maze,  
of ten  r u n n i n g  a successive t r i a l  in  less t h a n  10 sec. The  
exclusion of an ima l s  w i t h  th i s  effect  d id  no t  a l t e r  t he  
resul t s  as s u m m a r i z e d  in F igure  2. 

There  was no difference in t he  n u m b e r  of maze  errors  
a m o n g  groups  of r a t s  rece iv ing  man ic -depress ive  or con- 
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Fig. 2. Effects of manic and depressed serum on maze running time. 

t ro l  sera. I n  t he  cross-over  des ign where  t he  same  a n i m a l  
received in jec t ions  of m a n y  d i f fe ren t  sera, no  i n d i v i d u a l  
r a t  showed  a clear  p a t t e r n  of fas te r  or s lower runs  w i t h  
man ic  or depressed  serum.  

Discussion. Our  fa i lure  to  f ind  a n y  dif ferences  in  t he  
b e h a v i o r  of r a t s  in j ec ted  i n t r a v e n o u s l y  w i t h  se rum f rom 
man ic -depress ive  p a t i e n t s  and  cont ro l s  ra ises  .questions 
a b o u t  POLIAKOVA'S f indings ,  b u t  does no t  rule  ou t  t he  
poss ib i l i ty  of a species specific effect  in  dogs. 

As is e v i d e n t  in  Fig. 2 all  groups  of an ima l s  showed  an  
increase  in maze  r u n n i n g  t i m e  fol lowing in j ec t ion  of 
serum.  This  m a y  h a v e  been  due to  nonspeci f ic  s e rum 
effect  o r  t he  s t ress  of t he  in j ec t ion  procedure .  R a t s  were 
immobi l i zed  in a r e s t r a in ing  device  before  t a i l -ve in  
in ject ion.  Th i s  procedure ,  equa l ly  s t ressful  for exper i -  
m e n t a l  and  con t ro l  in jec t ions ,  could also h a v e  increased  
e x c i t a t o r y  levels to  t he  po in t  where  smal l  d i f ferences  in  
b e h a v i o r  m e d i a t e d  b y  a se rum fac to r  would no t  be  ev iden t .  

No m e n t i o n  of med ica t i ons  is m a d e  in POLIAKOVA'S 
s tudy,  whi le  a l l  of our  p a t i e n t s  were drug-free  a t  leas t  
1 week  pr ior  to  s a m p l i n g  of serum.  I t  is possible  t h a t  
p sycho t rop i c  d rug  effects could exp la in  POLIAKOVA'S 
f indings .  

A n u m b e r  of animals ,  equa l ly  d i s t r i b u t e d  be tween  
p a t i e n t  and  con t ro l  groups,  a p p e a r e d  to h a v e  a tox ic  
r eac t ion  to  t he  in jec t ion  of serum.  Th i s  effect  appea r s  to  
be  non-specif ic  and  was p r o b a b l y  no t  r e l a t ed  e i the r  to  
acu te  v o l u m e  over load  or anaphy l ax i s ,  as a n i m a l s  t h a t  
h a d  r epea t ed  in jec t ions  did  no t  h a v e  an  increased likeli-  
hood  of adver se  reac t ion .  I t  m a y  be  t h a t  th i s  non-speci f ic  
toxic  r eac t ion  to in j ec t ion  of s e rum fo r tu i tous ly  accoun ted  
to t  t he  d i f terences  be tween  depressed  a n d  con t ro l  groups  
in POLIANOVA'S s tudy.  

Zusammen/assung. S e r u m  von  depress iven  und  man i -  
schen  P a t i e n t e n  u n d  yon  n o r m a l e n  K o n t r o l l e n  wurde  in 
die V e n e n  yon  R a t t e n  in j iz ie r t  n n d  deren  L a b y r i n t h l a u -  
fen b e o b a c h t e t .  B e d e u t e n d e  U n t e r s c h i e d e  bei  Laufze i t  und  
F e h l e r n  w u r d e n  n i c h t  Ies tgestel l t l  
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Ring Shaped Nucleoli in the Primary Spermatocytes of Rats and Mice 

Ring  shaped  nucleol i  h a v e  been  descr ibed  in n o r m a l  
p l a smocy te s  1, oocytes  2-4, l y m p h o c y t e s  5, s m o o t h  muscle  
a n d  endo the l i a l  cells 1 as well  as in  h e p a t o c y t e s  du r ing  
v i t a l  hepat i t i s~ ,  l eukemic  l y m p h o b l a s t s  7 and  E h r l i ch  
asci t ic  cells 1. 

I n  e x p e r i m e n t a l  s tudies  r ing  nucleol i  were ob t a ined  in 
a v a r i e t y  of cells u n d e r  t h e  inf luence  of a c t i n o m y c i n  D in 
v i t ro  a n d  in v ivo  s-l~ a n d  c h r o m o m y c i n e  A 3 in v i t ro  1. 
S t a r v a t i o n  in some insects  could also induce  t he  appea r -  
ance  of r ing  nucleol i  n .  

I n  the  course of cytological  s t u d y  of spermatogenes i s ,  
us ing  t echn iques  descr ibed  in p rev ious  paperslZ-~% we 
c o m m o n l y  observed  r ing  shaped  nucleol i  in  p r i m a r y  
s p e r m a t o c y t e s  of n o r m a l  r a t  a n d  mouse.  I t  seemed the re -  

fore of in t e res t  to  ascer ta in ,  w h e t h e r  t he  r ing  s h a p e d  
nucleol i  were a cha rac t e r i s t i c  f ea tu re  of these  cells. 

Material and method. O b s e r v a t i o n s  were m a d e  on  tes t i -  
cles of 40 an ima l s :  20 W i s t a r  r a t s  (Carwor th  F a r m ,  N.Y.)  
weighing  120-240 g, and  20 Swiss mice  CF-1 (Carwor th  
Fa rm,  N.Y.) we igh ing  20-40 g. All t h e  an ima l s  were fed 
w i t h  s t a n d a r d  P u r i n a  Chow (Ralson  P u r i n a  Comp.,  St. 
Louis,  Missouri)  and  w a t e r  ad  l i b i t um.  

U n d e r  genera l  e the r  anes thes i a  t h e  an ima l s  were 
un i l a t e r a ly  ( r ight  side) cas t r a t ed .  The  tes tes  were cu t  in  
ha lves  w i t h  a razor  b l ade  a n d  smears  and  i m p r i n t s  were 
p r e p a r e d  f rom the  surface section.  

A f t e r  drying,  t h e  p r e p a r a t i o n s  were s t a ined  w i t h  t h e  
Giemsa- Ionescu  so lu t ion  15, composed  of: M a y - G r u n w a l d  


