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h e n  uns  U n t e r s u c h u n g e n  y o n  SLATER e t  al.  33,84 bemer -  
kenswer t ,  n a c h  d e n e n  die w/ ih rend  de r  E n t w i c k l u n g  des 
Seeigeleis t r a n s k r i b i e r t e  langlebige  m R N A  fiber wenig  
Poly(A)-lReste ve r f i ig t ;  e r s t  n a c h  de r  A k t i v i e r u n g  u n d  
D e m a s k i e r u n g  de r  s t ab i l en  m R N A ,  die m i t  de r  Be-  
f r u c h t u n g  des Eis  e insetzen,  werden  die Oligo(A)- 
Sequenzen  im C y t o p l a s m a  (n ich t  im K e r n  3~ ver l / inger t .  

I n  d iesem Z u s a m m e n h a n g  e r h e b t  s ich die Frage ,  ob  
im que l l enden  Agrostemma-Embryo die Poly(A)-Se-  
q u e n z e n  an  neu  t r a n s k r i b i e r t e  H n - m R N A  oder  an  gespei- 
che r t e  P o l y ( A ) - - m R N A  angef i ig t  werden .  U m  diese 
ak tue l l e  P r o b l e m a t i k  e ther  K1/irung n / ihe rzubr ingen ,  
h a b e n  wi r  die I - tybr id is ie rung ~ I t -Urac i l -mark ie r t e r  u n d  
~ C - A d e n i n - m a r k i e r t e r  R N A  m i t e i n a n d e r  verg l ichen.  
Da  auf  die P o l y ( A ) - S e q u e n z e n  e twa  30 bis  40% der  ~C- 
A d e n i n - M a r k i e r u n g  en t f a l l en  (Tabel le  I I ) ,  i s t  v o n  vo rn -  
here in  ein e rheb l i ch  h 6 h e r e r  H y b r i d i s i e r u n g s g r a d  de r  
A d e n i n - m a r k i e r t e n  R N A  zu e rwar ten .  Die e r h a l t e n e n  
Be funde  (9% bet  3H-Urac i l -mark ie r t e r  RNA,  19% bet 
l {C-Aden in -mark ie r t e r  RNA,  Tabel le  I) sp rechen  unseres  
E r a c h t e n s  daftir ,  dass  die Mehrzah l  de r  Po ly (A) -Res t e  a n  
neu s y n t h e t i s i e r t e  t t n - m R N A  angef i ig t  wi rd ;  andere r -  
sei ts  schl iessen unsere  vor l / iuf igen R e s u l t a t e  die M6glich-  
ke i t  e iner  P o l y a d e n y l a t i o n  s tab i le r  m R N A  n i c h t  v611ig 
aUS. 

Zu kl/ i ren b l iebe  wei te rh in ,  ob  m R N A  aus  t r o c k e n e n  
Agrostemma-Samen tats/~chlich Po ly (A) -Sequenzen  en t -  
h/ i l t  oder  ob  die B i n d u n g  a n  Oligo-dT-Cellulose nnspez i -  
f ischer N a t u r  tat. W i r d  R N A  aus  t r o c k e n e n  E m b r y o n e n  
vo r  der  H y b r i d i s i e r u n g  m i t  Poly(U)  geschi i t te l t ,  e r fo lg t  
ke ine  Hybr id i s i e rung .  Dieses E x p e r i m e n t  (siehe F igu r  A) 
k a n n  m a n  als Hinweis  au f  die E x i s t e n z  lang leb iger  

P o l y ( A ) - m R N A  gel ten  lassen, de r  e x a k t e  Nachweis  w/ire 
beispielsweise d u r c h  H y b r i d i s i e r u n g  m i t  3H-Poly(U) 
zu e rb r ingen  aS. 

Der  ger inge Ante i l  yon  P o l y ( A ) - R N A  a n  de r  Gesamt -  
R N A  t r o c k e n e r  S e m e n  muss  n i c h t  zwangslS~ufig bedeu ten ,  
dass  n u r  wenig  langlebige  m R N A  in  Agrostemma-Samen 
gespe icher t  wird.  D u r c h  die Af f in i t / i t s ch roma tog raph i e  
wi rd  ledigl ich Po ly (A)ha l t ige  R N A  erfasst .  Ob d a n e b e n  
noch  P o l y ( A ) - - m R N A  e n t h a l t e n  ist, wie des  yon  WAL- 
BUT 2a bet  B a u m w o l l s a m e n  v e r m u t e t  wird,  muss  of ten 
ble iben.  

Die Syn these  Po ly (A) -ha l t ige r  RNA,  die im Gegensa tz  
zu B e f u n d e n  a n d e r e r  A u t o r e n  ~, ~3, ~8, 36 bet  Agrostemma 
u n m i t t e l b a r  m i t  der  S to f fwechse l ak t iv i e rung  que l lender  
Samen  einsetz t ,  1/isst eine wesen t l i che  physiologische  
B e d e u t u n g  v e r m u t e n .  A n  ande re r  Stelle soll gezeigt  
werden ,  dass  die fr i ihe P r o t e i n b i o s y n t h e s e  que l l ender  
Agrostegama-Embryonen yon  e iner  v o r a n g e g a n g e n e n  
R N A - S y n t h e s e  u n m i t t l e b a r  abh/ ing ig  is t  87. I nwiewe i t  a n  
de r  f r i ihen  P r o t e i n s y n t h e s e  n e b e n  neu  s y n t h e t i s i e r t e r  
m R N A  a u c h  stabi le ,  in r u h e n d e n  S e m e n  gespe icher te  
be te i l ig t  ist, i s t  G e g e n s t a n d  de r  zur  Zei t  l au fenden  l l n t e r -  
suchungen .  
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Summary. The  levels of fl-trace p r o t e i n  a n d  ly sozyme  were e s t i m a t e d  in a m n i o t i c  f luids f rom n o r m a l  fe tuses  a n d  f rom 
fetuses  w i t h  n e u r a l t u b e  defects .  T he  va lues  of these  p ro t e in s  in n o r m a l  a m n i o t i e  f luids  were  f o u n d  to  be  s imi la r  to  
t hose  de t ec t ed  in fe tuses  w i t h  a n e n c e p h a l y  a n d  sp ine  bif ida.  The  levels of l y sozyme  were  s h o w n  to  be  co r re la t ed  
w i t h  ge s t a t i ona l  age. 

S tudies  f rom BROCK et  el.2, 3 h a v e  s h o w n  t h a t  h igh  
levels of e - f e top ro t e in  (AFP)  a re  p r e s e n t  in  t h e  a m n i o t i c  
f luid of fe tuses  w i t h  a n e n c e p h a l y  a n d / o r  sp ina  bi / ida .  
Consequen t ly ,  t he  e s t i m a t i o n  of t h i s  fe ta l  p r o t e i n  in  
a m n i o t i c  f luid is wide ly  used as a d iagnos t ic  t e s t  for  t h e  
a n t e n a t a l  de t ec t i on  of n e u r a l - t u b e  defects4. 

Since t he  levels of A F P  are e l eva ted  in t he  ce reb rosp ina l  
f luid (CSF) f rom h u m a n  fe tuses  less t h a n  25 weeks old 5 
i t  h a s  been  sugges ted  t h a t  t h e  a b n o r m a l ,  h i g h  va lues  of 
th i s  p ro t e in  in  t h e  a m n i o t i c  f luids of fe tuses  w i t h  ' open '  
n e u r a l - t u b e  defects  are  caused  b y  t he  t r a n s f e r  of A F P  
f rom C S F  in to  t h e  a m n i o t i c  cav i ty .  

R e c e n t l y  h i g h  c o u n t s  of m a c r o p h a g e s  h a v e  been  detec-  
t ed  in a m n i o t i c  f luids of fe tuses  w i t h  CNS defects6, 7 a n d  
i t  app ea r s  t h a t  th i s  t e s t  m a y  be  useful  for  t h e  d iagnosis  of 
such  abno rma l i t i e s .  These  o b s e r v a t i o n s  h a v e  p r o m p t e d  
us to  e s t i m a t e  t he  a m n i o t i c  levels  of fl-trace pro te in ,  a 
m a j o r  c o m p o n e n t  of CSFS, ~ a n d  c o m p a r e  t h e m  w i t h  
those  of A F P ,  l y sozyme  (LZM) a n d  a l b u m i n .  

Materials and methods. 46 samples  of a m n i o t i c  f luids 
were col lected b y  amniocen te s i s  in t he  course  of a n  in- 

v e s t i g a t i o n  on  t he  inc idence  of fe ta l  c h r o m o s o m e  ab-  
normal i t i e s .  On ly  samples  f rom fetuses  wh ich  were found  
free f rom c h r o m o s o m e  a b n o r m a l i t i e s  were t es ted .  Soon 
a f t e r  be ing  collected,  t he  a m n i o t i c  f luids were cen t r i fuged  
a n d  t he  p rec ip i t a t e s  d iscarded.  
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Amnio t i c  f luids from 7 fetuses  w i t h  ' open '  t ypes  of 
n e u r a l - t u b e  defects  were k i n d l y  p r o v i d e d  b y  Dr.  MARY 
SELLER, (Guy ' s  H o s p i t a l  Medical  School,  London) .  The  
amn io t i c  f luids were o b t a i n e d  be t w een  9 a n d  24 weeks of 
ges ta t ion .  

The  levels of fl-trace p r o t e i n  were  e s t i m a t e d  b y  t he  
the  single r ad ia l  d i f fus ion t e c h n i q u e  us ing  a monospeci f ic  
horse  i m m u n e  serum.  T he  a m o u n t  of #- t race  p r o t e i n  was 
expressed  as a p e r c e n t a g e  of a pur i f ied  p r e p a r a t i o n  of th i s  
p ro t e in  (10 mg/1) i so la ted  f rom t h e  ur ine  of a p a t i e n t  
w i t h  p l a s m a  cell dyscras ia .  

The  e s t i m a t i o n  of A F P  was car r ied  ou t  us ing  t h e  rocke t  
(Laurell) m e t h o d ,  as p r ev ious ly  descr ibed  5 a n d  t h e  levels 
of a l b u m i n  were m e a s u r e d  b y  t he  single r a d i a l  d i f fus ion 
t e c h n i q u e  1~ The  c o n c e n t r a t i o n s  of LZM in a m n i o t i c  
f luid were e s t i m a t e d  b y  t he  l y s o - p l a t e  m e t h o d  n us ing  
pur i f ied  h u m a n  LZM as a s t a n d a r d  (100 mg/1). T he  levels 
of t o t a l  p ro t e in  were m e a s u r e d  b y  t h e  LOWRY m e t h o d ~ .  

Results and discussion. As shown  in F igure  1, t h e  levels  
of fl-trace p ro t e in  in  t he  a m n i o t i c  f luids o b t a i n e d  f rom 
fetuses  w i t h  a n e n c e p h a l y  a n d / o r  sp ina  b i f ida  were s imi lar  
to  those  de t ec t ed  in  t h e  samples  f rom 9 fetuses  w i t h o u t  
n e u r a l - t u b e  defects.  No r e l a t ionsh ip  was obse ryed  b e t w e e n  
t he  a m o u n t  of fl-trace p r o t e i n  a n d  those  of A F P ,  a l b u m i n  
a n d  t o t a l  p ro t e in  in  t h e  two groups  of a m n i o t i c  f luids 
(Figure 2). 

These  resu l t s  are a t  v a r i a n c e  w i t h  two s h o r t  r epo r t s  b y  
Macr i  e t  a133,14 who  were able  to  de t ec t  fi-trace p ro te in ,  
b y  doub le  d i f fus ion in aga r  gel, in  t h e  a m n i o t i c  f luid of a 
single h u m a n  anencepha l i c  fe tus  a n d  in t he  a m n i o t i c  
f luids f rom r a t  fe tuses  w i t h  n e u r a l - t u b e  defects,  whereas  
t h e  p ro t e in  was  n o t  de tec ted  in samples  o b t a i n e d  f rom 
n o r m a l  fetuses.  However ,  in  b o t h  i nves t i ga t i ons  t he  
c o n c e n t r a t i o n s  of fl-trace p r o t e i n  a n d  A F P  were n o t  
e s t i m a t e d  and  t h e  speci f ic i ty  of t h e  i m m u n e  s e r u m  
aga ins t  #- t race  was n o t  e v a l u a t e d  us ing  a sample  of t h e  
pur i f ied  p ro te in .  

I t  h a s  been  shown  t h a t  fl-trace pro te in ,  o r ig ina l ly  
descr ibed  in CSF, is also p r e s en t  in  t h e  serum,  ur ine,  
p leura l  and  asci t ic  f luids s, 9. These  f indings  sugges t  t h a t  
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Fig. 1. Levels of/~-trace protein in amniotic fluids from fetuses with 
neural-tube defects (NTD) (O) and controls (@) expressed as per- 
centage of a standard preparation (see methods). 

t he  smal l  a m o u n t  of th i s  p ro t e in  de t ec t ed  in all  t h e  n o r m a l  
h u m a n  a m n i o t i c  f luids t e s t ed  is poss ib ly  de r ived  f rom 
fe ta l  ur ine.  The  lack of r e l a t i onsh ip  b e t w e e n  t he  levels of 
fl-trace p ro t e in  a n d  A F P  in  a m n i o t i c  f luid does n o t  ex-  
c lude  leakage  of b o t h  p ro t e in s  f rom CSF  in fe tuses  w i t h  
n e u r a l - t u b e  defects.  I n v e s t i g a t i o n s  in e x p e r i m e n t a l  
an ima l s  sugges t  a d i f fe ren t  c a t a b o l i s m  and  r a t e  of t r a n s f e r  
across t he  a m n i o t i c  m e m b r a n e s  of t h e  two  p ro t e ins  
(HADDAD a n d  ADINOLFI, u n p u b l i s h e d  observa t ions ) .  
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Fig. 2. Relationship between the levels of /~-trace protein, AFP, 
albumin and total protein in amniotic fluids from fetuses with 
neural-tube defects (�9 and controls (O). 
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Groups Gestational age Number tested Levels of lysozyme in individual samples Mean values 
(weeks) (rag/l) 

A 9 1 4.8 
10 4 1;4.2;6; 7.9 
11 3 1.2; 2; 5 4.6 
12 5 1.2; 4.8; 5.9; 7; 8.8 

B 13 3 5;6.8;8 
14 8 3.1; 4; 6; 6; 6; 7.2; 11.2; 13.2 
15 1 4.4 7.4 
16 4 5.2; 8; 9.2; 15 

C 17 3 4.8; 7.2; 12.1 
18 4 5.6; 8.8; 8.8; 15 
19 2 9; 15.2 9.7 
20 3 5.8; 11; 13.9 

D 21 - 
22 3 5.5; 8.5; 18 
23 - 11.8 
24 2 8; 11.8 

The levels of LZM var ied  in 46 amnio t ic  fluids f rom 1 to  
18 mg/1, and  considerable  var ia t ions  were observed  in 
samples  collected a~: abou t  the  same s tage  of gesta t ion.  
LZM ac t iv i ty  was  de t ec t ed  in the  amnio t ic  f luid of the  
younges t  fe tus  tes ted ,  9 weeks old. W h e n  the  samples  
were d iv ided  in to  4 groups  accord ing  to  the  age of the  
fetuses  (Table) t he  m e a n  levels of LZM in each group 
were found t o  increase as p r e g n a n c y  progressed.  The 
de tec t ion  of LZM in amnio t ic  fluids a t  an ear ly  s tage  of 
ges ta t ion  is in ag reemen t  w i th  the  observed  ear ly  syn thes i s  
of the  enzyme  dur ing  fe ta l  d e v e l o p m e n t  ~5,19. 

Norma l  levels of LZM were observed  in t he  amnio t ic  
fluids f rom 7 fetuses  w i th  neura l - tube  defects ;  the  indivi-  

dual  values  were found  to  range be tween  3 and  16 mg/1. 
The h igh  counts  of macrophages  observed  in amnio t ic  

f luids of fetuses  w i th  CNS defectsS, 9 do no t  seem to 
affect  t he  levels of LZM. Tile clinical s ignificance of 
e s t ima t ing  the  levels of LZM in amnio t ic  fluids to  moni to r  
bacter ia l  infect ions of the  fe tus  remains  to be es tabl ished.  
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Deep Temporal Lobe Projections to the Nucleus of the Diagonal Band of Broca 
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Summary. Elec t rophys io logica l  s tudies  wi th  acu te ly  p r ep a red  cats  found  t h a t  s t imula t ion  of deep t emp o ra l  lobe 
s t ruc tu res  (e.g., amygda la ,  p r e p y r i f o r m  cortex) evoked responses  in t he  nucleus  of the  d iagonal  b a n d  of Broca.  An 
analysis  of field, ex t ra -  and  in t racel lu lar  un i t a ry  responses  po in t s  to  the  exis tence of a m o n o s y n a p t i c  exc i t a to ry  con- 
nect ion.  

]Early e lectrophysiological  s tudies  by  STOLL et  al. 2 and 
GLOOR S sugges ted  the  presence  of a p a t h w a y  t o  t he  
sep ta l  area f rom deep regions of the  an te r ior  t empora l  
pole. Specifically, a p a t h w a y  f rom the  amygda l a  to  the  
septa l  c o m p o n e n t  of the  diagonal  b a n d  of Broca  (nDBB) ~ 
has  been sugges ted  b y  ana tomica l  t echn iques  5-8. The 
cor tex  sub jacen t  to  the  a m y g d a l a  (e.g., t he  p repyr i fo rm 
cortex) m i g h t  also p ro jec t  to  the  n D B B  9. The p re sen t  
r epor t  inves t iga tes  s o m e  of the  physiological  proper t ies  of 
these  deep t empora l  lobe p a t h w a y s  to  the  nDBB.  

Cats were anes the t i zed  wi th  t h i amyla l  sod ium (25 mg/  
kg) and  chloralose (40 mg/kg).  The s e p t u m  and  h ippo-  
campus  were exposed  by  r emov ing  the  over ly ing cerebra l  
cor tex  and  corpus callosum. Bipolar  s t imula t ing  electrodes 
wi th  an inter-pole  d is tance  of 0.5 m m  were s te reo tax ica l ly  
placed in t he  am ygda l a  and  p repy r i fo rm cortex.  In  m o s t  

of t he  exper iments ,  the  amygda la  s t imula t ing  electrodes 
were a r ranged  so t h a t  t he  basola tera l  group or t he  an te r ior  
amygda lo id  area f rom A P  levels + 1 2  to  + 1 5  was s t imu-  
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Grants Nos. NS 00405 and RR 5384. 
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