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3 p ro teo ly t i c  enzymes ,  c h y m o t r y p s i n ,  t r y p s i n  or p a p a i n  
ted to  s ign i f i can t  Iowering of t h e  H A - I  t i t e r  (Table  i i ) .  
H u m a n  p lacen ta l  a lka l ine  p h o s p h a t a s e  p r e p a r a t i o n s  were  
found  to  i n h i b i t  a g g l u t i n a t i o n  b y  P R 8 - i n f l u e n z a  A v i rus  
of h u m a n  e r y t h r o c y t e s  as ef fec t ively  as a g g l u t i n a t i o n  of 
ch icken  red  b lood  cells. The  a n t i g e n - a n t i b o d y  p rec ip i t a t e  
fo rmed  b y  r eac t i ng  pur i f ied  p l a c e n t a l  a lka l ine  p h o s p h a -  
tase  With specific a n t i s e r u m  e x h i b i t e d  a lka l ine  p h o s p h a t a s e  
a c t i v i t y  as well  as HA-1 t i t e r  of 184 un i t s  pe r  u n i t  of 
e n z y m e  ac t iv i ty .  

Cer ta in  m a l i g n a n t  t u m o r s  a n d  H e L a  cells in t i ssue  
cu l tu re  con t a in  a n  a lka l ine  p h o s p h a t a s e  w i t h  physical ,  
chemica l  a n d  immuno log i c  p roper t i e s  t h a t  closely resem- 
ble t he  p l acen t a l  fo rms  of t he  enzymes12, in. HeLa65 cell 
a!kal ine  p laosphatase  (purif ied 220-fold) e x h i b i t e d  v i ra l  
h e m a g g l u t i n a t i o n  i n h i b i t o r y  po tency .  The  p r e sen t  inves-  
t i ga t i on  ~4 ind ica t e s  t h a t  t he  h igh  molecu la r  we igh t  v a r i a n t s  

of p l acen t a l  a lka l ine  p h o s p h a t a s e  are  p o t e n t  i n h i b i t o r s  
of in f luenza  v i rus  h e m a g g t u t i n a t i o n .  T h e  i n h i b i t o r y  
capac i ty  of t h e  e n z y m e  seems to  be  d e p e n d e n t  b o t h  
u p o n  sialic acid res idues  a n d  molecu la r  size. 

Rdsumd. La  p h o s p h a t a s e  a lka l ine  du  p l a c e n t a  h u m a i n  
est  un  s i a lyg lycoenzyme qui  i nh ibe  l ' h 6 m a g g l u t i n a t i o n  
(HA) p rodu i t e  p a r  le Virus in/luenzae A (PR-8).  L ' e n z y m e  
de poids  mol6cula i re  61ev6 donne  u n  t i t r e  H A - I  b e a u c o u p  
plus  g r a n d  que  les enzymes  de po ids  mol6cula i re  inf6r ieur  
L '61 imina t ion  de l 'ac ide  s ia l ique de l ' e n z y m e  p a r  t r a i t e -  
m e n t  5. la n e u r a m i n i d a s e  ou p a r  o x y d a t i o n  des carbo-  
h y d r a t e s  avec  du  p6r ioda te  ou p a r  prot6olyse  a m g n e n t  
une  r6duc t ion  p rononc6e  du t i t r e  de HA-I .  
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Fig. 2. Effect of placental alkaline phosphatase on hemmagglutina- 
tion caused by PRS-influenza A virus, a) Serial dilutions of 32 units 
of virus plus red cells (hemagglutination is observed up to the 4th 
dilution or 4 units of virus) b) Red cells alone in buffered saline 
(control) c) 8 units of virus previously incubated with serial dilutions 
of placental alkaline phosphatase and red cells (hemagglutination- 
inhibition is observed through the 7th well or a dilution of 1:128 of 
the enzyme). 
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T h e  Kinet ics  of  Cerebra l  R N A  S y n t h e s i s  in Re la t i on  

M a n y  k ine t ic  s tud ies  exis t  on  t he  m e t a b o l i s m  of ce rebra l  
R N A  in t he  l iv ing  an imal .  These  h a v e  genera l ly  ut i l ized 
r ad ioac t i ve  R N A  precursors  such  as ino rgan ic  p h o s p h a t e  
or nuc leo t ides  w h i c h  h a v e  been  in jec ted  s u b c u t a n e -  
ous ly  a-3 i n t r a c r a n i a l l y  4, s or i n to  t he  c i r cu la to ry  s y s t e m  ~-s  
Af te r  va r ious  t i m e  in t e rva l s  an ima l s  are ki l led an d  the  
e x t e n t  of i sotopic  i n c o r p o r a t i o n  in to  R N A  is r e l a t ed  to  t h e  
a m o u n t  of r a d i o a c t i v i t y  r e m a i n i n g  w i t h i n  t he  acid soluble  
pool. In  t he  search  for a r e l a t i on  of ce rebra l  macromolecu le  
syn thes i s  to  b r a i n  func t ion ,  r e l a t ive ly  m i n o r  di f ferences  in 
t he  r a t e  of R N A  syn thes i s  in an ima l s  u n d e r  d i f fer ing 
e x p e r i m e n t a l  cond i t ions  h a v e  been  r epo r t ed  2, 3, 6 

The  k ine t ics  of t he  syn thes i s  of label led  ce rebra l  R N A  
f rom aH-ur id ine  adna in is te red  b y  va r ious  rou tes  in  t h e  
y o u n g  ch ick  are repor ted .  The  d a t a  suggests  t h a t  r a t e s  
of ce rebra l  R N A  syn thes i s  are  no t  r ead i ly  de t e rminab le ,  
a n d  t h a t  a v a r i e t y  of p a r a m e t e r s  m u s t  be t a k e n  i n to  
account .  

Methods and materials. 1-4-day-o ld  chicks were in jec ted  
w i t h  5-3H,ur id ine  (27.1 Ci /mmol)  in  3 d i f fe rent  ways :  
1. b y  s.c. i n j ec t ion  in to  t h e  scruff  of t he  neck  of 50 ~zCi 
aH-ur idine .  2. b y  i n t r a c a r d i a c  in j ec t ion  of 50 ~zCi 3HI- 
ur idine.  3. b y  i n t r a c r a n i a l  in j ec t ion  of 5 a c t  aH-ur id ine  
in to  t h e  r i g h t  ce rebra l  hemisphe re .  Af te r  va r ious  t i m e  
in te rva l s ,  chicks  were d e c a p i t a t e d  a n d  t h e  r i g h t  ce rebra l  
h e m i s p h e r e  r ap id ly  d issec ted  out .  H e m i s p h e r e s  were  t h e n  
homogen ized  in 5 ml  0.32 M sucrose a t  0~ an d  th i s  
h o m o g e n a t e  was cen t r i fuged  a t  1000 g for  10 rain.  0.5 ml  
50% (w/v) TCA was t h e n  added  to t he  r e su l t i ng  cyto-  
p lasmic  s u p e r n a t a n t  a n d  t he  p rec ip i t a t e  was  r e suspended  
in cold 5% TCA. B o t h  supernaf ian t  and  p r ec ip i t a t e  were 
t h e n  cen t r i fuged  a t  0~ a n d  1000 g for  10 min.  Un in -  

to the Route  of Injec t ion  

c o r p o r a t e d  r a d i o a c t i v i t y  was assayed  in samples  of t he  
s u p e r n a t a n t  f rom t h e  T CA - t r ea t ed  cy top l a smic  f ract ion.  
The  p rec ip i t a t e s  were w a s h e d  twice  more  w i t h  cold 5% 
TCA, once  w i t h  e thanol ,  a n d  were t h e n  i n c u b a t e d  for  2 h 
a t  37~ in  2 ml  0.1 N N a O H .  Th i s  suspens ion  was  t h e n  
b r o u g h t  rio a p H  below 3.0 w i t h  perchlor ic  acid an d  t he  
p r ec i p i t a t e  of p ro t e in  an d  D N A  was r e m o v e d  by  cent r i -  
fuga t ion .  R a d i o a c t i v i t y  w i t h i n  the  s u p e r n a t a n t s  con ta in -  
ing h y d r o l y s e d  R N A  was de t e rmined .  

The  p r o p o r t i o n  of r a d i o a c t i v i t y  r e m a i n i n g  in nuc leo t ides  
in  t h e  acid-soluble  TCA s u p e r n a t a n t  was  assayed  b y  
a b s o r p t i o n  on to  charcoal ,  i ml  a l iquo ts  of these  super-  
n a t a n t s  were t a k e n  an d  m a d e  up  to 10 ml  in  0.1 N HC1. 
A r o u n d  5 mg  of charcoa l  (acid washed)  were s t i r red  in to  
each  sample  wh ich  was t h e n  cent r i fuged .  U n d e r  these  
condi t ions ,  u r id ine  a n d  i ts  p h o s p h o r y l a t e d  nuc leo t ides  
b i n d  to  t h e  charcoalS, 10. 1 ml  samples  of t h e  s u p e r n a t a n t s  
were co u n t ed  in order  to  d e t e r m i n e  non-nucleos ide ,  
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non-nuc leo t ide  r ad ioac t iv i ty .  Nucleosides  and  nucleot ides  
were t h e n  e iu ted  f rom t he  charcoa l  p rec ip i t a t e  w i t h  10 ml  
of a n  aqueous  so lu t ion  c o n t a i n i n g  70% (v/v) e t hano l  a n d  
5% (v/v) of aq. N H  3 (sp. gr. 0.88). 1 ml  samples  of the  
s u p e r n a t a n t  o b t a i n e d  a f t e r  r e cen t r i f uga t i on  were neu-  
t ra l ized  w i t h  cone. HC1, and  coun t s  w i th in  nucleosides  
and  nucleot ides  were de t e rmined .  

Results and disc~ssios. The  pers i s tence  of r a d i o a c t i v i t y  
w i t h i n  u r id ine  de r iva t ives  was e x a m i n e d  a f te r  a d m i n i s t r a -  
t i on  of 3H-ur idine  b y  var ious  routes  (Figure 1). Af te r  
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Fig. 1. Proportion of radioactivity that is absorable by charcoal, of 
the total acid soluble radioactivity found within the right cerebral 
hemisphere of the chick. Determinations were made at various times 
after administration of aH-uridine by several routes. A---A, sub- 
cutaneously; I - - O ,  intracardiacally; �9169 intracerebrally. 
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Fig. 2. RNA synthesis in chick right cerebral hemisphere following 
injection of 3H-uridine: a) subcutaneously; b) intracardiacally; 
c) intracerebrally. O- -O ,  counts/rain in RNA per cerebral hemisphere 
6 3 - - 0 ,  counts/min in acid soluble nueleoside + nucleotide per 
cerebral hemisphere. 

i n t r a c r a n i a l  in ject ion,  t h e  TCA soluble  pool  r e t a i n e d  a h i g h  
p r o p o r t i o n  of t o t a l  coun t s  as u r id ine  der iva t ives ,  for a t  
leas t  6 h. S u b c u t a n e o u s  or i n t r a c a r d i a c  in jec t ion  resu l ted  
in a ve ry  s teep decl ine of coun t s  r e t a i n e d  as nucleosides  or 
nucleot ides .  The  m a j o r  p a r t  of ac id-soluble  r a d i o a c t i v i t y  
r each ing  the  ce rebra l  h e m i s p h e r e  a f te r  s.c. i n j ec t ion  of 
aH-ur id ine  was non-nuc leo t ide  in n a t u r e  a t  all t i m e  po in t s  
examined .  I t  m a y  be t h a t  i n t r a c a r d i a c a l l y  or s.c. in jec ted  
isotope reaches  t he  l iver  and  is r ap id ly  me tabo l i zed  to 
o the r  p roduc ts .  I n t r a c e r e b r a l l y  a d m i n i s t e r e d  u r id ine  m a y  
be t a k e n  up  and  r e t a ined  b y  cerebra l  ceils wh ich  are 
u n a b l e  to  ca tabo l ize  u r id ine  b e y o n d  t h e  in i t ia l  nucleos ide  
c leavage  to uraci l  ~. 

The  p r o p o r t i o n  of n o n - c h a r c o a l - b i n d i n g  r a d i o a c t i v i t y  
t h a t  was  no t  p r e sen t  as 3H20 was d e t e r m i n e d  b y  lyo- 
ph i l i z a t i on  of samples  a n d  re -d isso lv ing  of res idues  in  
water ,  for assay  of t h e i r  r e m a i n i n g  r ad ioac t iv i ty .  I n  
samples  where  t he  a m o u n t  of non -cha rcoa l  b i n d i n g  
r a d i o a c t i v i t y  was s ignif icant ,  6 9 - 7 6 %  of t h i s  was  volat i le .  
Due  to d i l u t i on  w i t h  t i ssue  water ,  such  t r i t i a t e d  w a t e r  has  
a v e r y  low specific a c t i v i t y  a n d  c a n n o t  c o n t r i b u t e  to  
the  syn thes i s  of new- r ad ioac t i ve  species to  a m a j o r  ex ten t .  

The  k ine t ics  of R N A  syn thes i s  va r i ed  cons iderab ly  
w i t h  the mode  of p recurso r  a d m i n i s t r a t i o n  (Figure  2). 
S u b c u t a n e o u s  in jec t ion  resu l ted  in a r a t h e r  slow rise of 
ac id-soluble  R N A  precursors  a n d  a pe r s i s t ing  nucleoside-  
nuc leo t ide  pool. R a d i o a c t i v e  R N A  syn thes i s  t o o k  place a t  
a decreas ing  ra t e  for severa l  hours .  On t h e  o the r  h a n d ,  
i n t r a c a r d i a c  or i n t r a c e r e b r a l  i n j ec t ion  of SH-uridine 
resu l ted  in an  in i t i a l ly  h igh  soluble  nuc leos ide-nuc leo t ide  
pool  followed b y  a re la t ive ly  r ap id  decline. I n  these  cases 
t he  per iod  of syn thes i s  of label led  R N A  appea red  shor t  
and  a m a x i m u m  specific a c t i v i t y  of R N A  was r eached  
a r o u n d  1 h a f t e r  p recursor  in ject ion.  

These  d a t a  suggest  t h a t  the  express ion  of r a d i o a c t i v i t y  
w i th in  R N A  in  r e l a t i on  to s i m u l t a n e o u s l y  d e t e r m i n e d  
to t a l  labe l  w i t h i n  t he  acid soluble  pool  is no t  v e r y  useful. 
The  t o t a l  e x t e n t  of r ad ioac t i ve  R N A  syn thes i s  m a y  be 
more  closely r e l a t ed  to  t h e  i n t eg ra l  of t he  levels of t he  
nuc leos ide-nuc leo t ide  pool  d e t e r m i n e d  a t  a series of p r io r  
t imes.  

The  m a j o r  pu rpose  of t h i s  no te  is to  p o i n t  ou t  t h a t  
d i f fe ren t  m e a n s  of i so tope  a d m i n i s t r a t i o n  resu l t  in  h igh ly  
va r i ed  k ine t ics  of r ad ioac t i ve  R N A  syn thes i s  w i t h i n  t he  
bra in .  The  ra t e  of convers ion  of t he  aH-ur id ine  p recursor  
to  non-nucleos ide ,  non -nuc leo t ide  subs t ances  is also 
d e t e r m i n e d  b y  t he  s i te  of i so tope  in jec t ion .  Fo r  t h i s  
reason,  ~he r a d i o a c t i v i t y  w i t h i n  t h e  t o t a l  ac id-soluble  
f r ac t ion  m a y  bea r  l i t t l e  r e l a t ion  to  t h e  a m o u n t  of label  
w i th in  chemica ls  d i rec t ly  assoc ia ted  w i t h  t he  p a t h  of 
R N A  syn thes i s  ~. 

Zusammen/assung. Nachweis ,  dass  die RNS-Synth .ese  
im G e h i r n  sich n a c h  der  Ar t  der  I n j e k t i o n  der  radio-  
a k t i v e n  S u b s t a n z  r ich ter ,  wXhrend die Umsa t zgeschwin -  
d igke i t  yon  3H-Ur id in  in n i c h t - n u k l e o t i d e n  S u b s t a n z e n  
ebenfa l ls  yon  der  I n j e k t i o n s m e t h o d e  abh~ng ig  ist. 
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