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a n d  E 2, (Figure  2). T he  a p p e a r a n c e  of s h a r p e r  a n d  nar -  
rower  es terase  zones seems to be  due  to t he  more  eff ic ient  
s ieving b y  m u c h  smal le r  gel pores  in  71/2% gel c o m p a r e d  
w i t h  t h e  gel pores  of 5% gel. I n  a d d i t i o n  to sha rpe r  
resolut ion,  t he  ca rboxy le s t e r a se  El0 (which h a d  r e m a i n e d  
nea r  t h e  or ig in  in 5% gel fo rmula t ion )  m o v e d  freely 
t h r o u g h  t h e  courser  3% gel p o r t i o n  and  was  c o n c e n t r a t e d  
a t  t he  b o u n d a r y  of t he  71/2% gel por t ion .  I n  a d d i t i o n  to 
t h e  i m p r o v e d  resolut ion,  q u a n t i t a t i v e  di f ferences  were 
a p p a r e n t  on t he  gel be t w een  es terases  of t he  n o r m a l  a n d  
r e s i s t a n t  s t ra in .  S u p e r n a t a n t s  of suscept ib le  and  r e s i s t a n t  
s t ra ins ,  a n d  of t he  same c o n c e n t r a t i o n  were s epa ra t ed  on  
t he  same  gel. The  q u a n t i t a t i v e  differences  obse rved  
were found  r e p e t i t i v e  a n d  t h u s  in m y  op in ion  fa i r ly  
rel iable.  Of t he  10 ca rboxy le s t e r a se  zones in t h e  n o r m a l  
s t ra in ,  8 es terases  were found  in t h e  S K A  s t ra in .  The  
2 es terase  (]E 6 a n d  ET) wh ich  could n o t  be  resolved  visual ly ,  
p e r h a p s  occur  in  g rea t ly  r educed  q u a n t i t y  and  t h u s  d id  
n o t  resolve f rom t h e  closely occur ing  a n d  h i g h l y  ac t ive  
es terase  E s. Th i s  is f u r t h e r  sugges ted  b y  a r a t h e r  b r o a d e r  
es terase  zone E 8 in t h e  d e n s i t o m e t r i c  t r a c i n g  of t he  r e s i s t an t  
s t r a i n  (Figure  2). Of t he  obse rved  8 es terases  in  t he  resis- 
t a n t  s t r a in  all, w i t h  t h e  excep t ion  of E 2 (second f rom the  
anode)  showed  a r educed  level  of es terase  ac t iv i ty ,  as 
c an  be seen f rom t he  dens i t o lne t r i c  t rac ings .  This  is in  
a g r e e m e n t  w i t h  t h e  I ac t  t h a t  t h e  r e s i s t a n t  s t r a in  showed  
one q u a r t e r  hydro lys i s  of e t h y l b u t y r a t e  c o m p a r e d  w i t h  
t he  suscep t ib le  s t r a i n  5,6. The  ' low es te rase '  p h e n o m e n o n  
the re fo re  a p p e a r e d  in t h e  S K A  s t ra in ,  no t  due  to  t he  
absence  of a s ingle and  m o s t  ac t ive  anod ic  b a n d  as 
r epo r t ed  ear l ier  b u t  due  to  t h e  absence  of 2 es terases  a n d  
r e d u c t i o n  in t he  a c t i v i t y  level  of all  t h e  o the r  es te rases  
w i t h  t he  excep t ion  of one 2, ~, 10 

Es t e ra se  E 2 a p p e a r e d  to  be  u n u s u a l l y  more  ac t ive  in t he  
r e s i s t a n t  s t ra in .  Th i s  was  u n e x p l a i n a b l e  When t a k e n  in to  
a c c o u n t  t h a t  on ly  a b o u t  a q u a r t e r  of t he  es terase  a c t i v i t y  
is p r e sen t  in  t h e  S K A  s t r a i n  and  t h a t  al l  t h e  o t h e r  b a n d s  
show cons ide rab ly  r educed  ac t iv i ty .  Mob i l i t y  measu re -  
m e n t s  of p h o s p h a t e  h y d r o l y z i n g  b a n d s  in t he  2 s t r a i n s  
showed t h a t  t he  anod ic  p h o s p h a t a s e  b a n d  is t he  same  as 
a l ies terase  IE2; a n d  showed h ighe r  p h o s p h a t a s e  a c t i v i t y  
in t he  r e s i s t a n t  s t r a i n  t h a n  in t he  suscept ib le .  S imi la r ly  
t he  p h o s p h a t a s e  b a n d  nea r  t he  c a t h o d e  a p p e a r e d  to  be  

iden t ica l  w i t h  ca rboxy le s t e r a se  E~o. I t  was therefore  
conc luded  t h a t  t he  2 p h o s p h a t e  h y d r o l y z i n g  enzymes  are 
iden t i ca l  w i t h  es terases  E 2 a n d  E~0 respect ive ly .  This  is 
s u p p o r t e d  b y  t he  fol lowing a d d i t i o n a l  facts  : 1. I t  has  been  
r epo r t ed  t h a t  p h o s p h a t a s e  t y p e  enzymes  of the  housef ly  
show some es teras ic  a c t i v i t y  t owards  a l ipha t i c  es ters  and  
also t end  to  be  i n h i b i t e d  b y  o r g a n o p h o s p h a t e s  n .  
2. These  enzymes  were i n h i b i t e d  by  Mg++ ions and  s imi la r  
resul t s  h a v e  been  r epo r t ed  for  ca rboxy les t e rases  of SKA 
s t r a i n  ~2. 

F r o m  these  s tudies ,  therefore ,  i t  appea r s  t h a t  increased  
hydro lys i s  of n a p h t h y l  p h o s p h a t e  in  t h e  S K A  s t r a i n  is 
no t  due  to  a n  a d d i t i o n a l  p h o s p h a t a s e  enzyme,  b u t  is due  
to a n  increased  p r o d u c t i o n  of one of t he  es terases  a l r eady  
p r e sen t  in  t he  suscep t ib le  housef ly .  Clear ly more  work  is 
requ i red  to e luc ida te  t he  precise  i n v o l v e m e n t  of t h i s  
enzyme.  

Zusammen/assung. Die Ca rboxyes t e r a se - I sozyme  yon  
2 Musca domestica-Stgmmen w u r d e n  ana lys i e r t :  Die 
E s t e r a s e a k t i v i t g t  im o r g a n o p h o s p h a t - r e s i s t e n t e n  S t a m m  
ist  b e d e u t e n d  ger inger  als im suszep t ib len  Stature .  
H i n g e g e n  is t  eines der  10 I sozyme  m i t  P h o s p h a t a s e -  
akt ivi t~i t  im r e s i s t en t en  S t a m m  a k t i v e r  oder  in  h6he re r  
K o n z e n t r a t i o n  v o r h a n d e n  als im suszep t ib len  S t a m m ,  was 
die A n n a h m e  einer  d i r e k t e n  Res i s t enz -Bez i ehung  nahe leg t .  
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Human Placental Alkaline Phosphatase ,  an Inhibitor of Hemagglut inat ion 
by PR8-Influenza A Virus 

H u m a n  p l a c e n t a l  a lka l ine  p h o s p h a t a s e  (EC. 3.1.3.1) is 
a s ia log lycoenzyme ~-3 c o n t a i n i n g  t e r m i n a l  siMic acid roof- 
ties. The  e n z y m e  p r e p a r a t i o n ,  especia l ly  i t s  h e a v y  
molecu la r  we igh t  v a r i a n t s  h a v e  been  r e p o r t e d  4,~ to 
i n h i b i t  h e m a g g l u t i n a t i o n  b y  Too lan ' s  H 1 v i rus  i so la ted  
f rom a h u m a n  neop la sm (HEpl ) .  T he  p r e s e n t  work  was 
u n d e r t a k e n  to  d e t e r m i n e  if pur i f i ed  p l a c e n t a 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  c o n t a i n i n g  h e a v y  mo lecu l a r  
we igh t  B v a r i a n t s  ~ can  i n h i b i t  h e m a g g l u t i n a t i o n  b y  t he  
wel l -charac te r ized  P R 8 - i n f l u e n z a  A v i rus  and  also to  
a sce r t a in  t h e  effects of a l t e r ing  a lka l ine  p h o s p h a t a s e  b y  
t r e a t m e n t  w i t h  p ro t eo ly t i c  enzymes ,  n e u r a m i n i d a s e ,  
ox id iz ing  agents ,  for  exam p l e  s o d i u m  m e t a p e r i o d a t e  a n d  
p rec ip i t a t i on  of t he  e n z y m e  w i t h  specific a n t i s e r u m  on i ts  
h e m a g g l u t i n a t i o n  i n h i b i t i o n  (HA-I)  t i t e r .  

Materials and methods. P R S - i n f l u e n z a  A v i rus  was a 
s t a n d a r d  p r e p a r a t i o n  suppl ied  b y  t he  Vira l  a n d  R i c k e t t s i a l  
R e g i s t r y  a n d  D i s t r i b u t i o n  Cente r  of t he  A m e r i c a n  T y p e  
Cul tu re  Collection,  Rockvi l le ,  Md. 1 h e m a g g l u t i n a t i n g  
un i t  is t h a t  a m o u n t  of v i ru s  w h i c h  causes  a g g l u t i n a t i o n  

of 0.2 m l  of 0.4% (v/v) adu l t  ch i cken  e r y t h r o c y t e s  
(Microbiological  Associates,  Be thesda ,  Md.). Hemagg lu -  
t i n a t i o n  (HA) and  h e m a g g l u t i n a t i o n  i n h i b i t i o n  (HA-I)  
t i t r a t i o n s  were  ca r r ied  ou t  as r e p o r t e d  in p rev ious  
c o m m u n i c a t i o n s  ~,5. The  m e t h o d  for p u r i f y i n g  a lka l ine  
p h o s p h a t a s e  was  s imi la r  to  t h a t  of GHost~ a n d  FISHMAN 6. 
Alka l ine  p h o s p h a t a s e  a c t i v i t y  of e n z y m e  p r e p a r a t i o n s  was 
a s sayed  as descr ibed  in a n  ear l ier  p u b l i c a t i o n  6. Specific 
a c t i v i t y  of a lka l ine  p h o s p h a t a s e  is expressed  in vmoles  of 
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Table I. Enzyme activities and HA-I titers of placental alkaline phosphatase preparations during purification 

EXPERIENTIA 30]4 

Steps in purification Specific alkaline phosphatase activity 
(~moles phenol/min/mg protein) 

Specific hemagglutination inhibition titer of alkaline 
phosphatase (HA-I titer/mg protein • 10 -3) b 

Supernatant of placental homogenate 0.3 

n-Butanol extract of homogenate 9.3 

30 60% Ammonium sulfate fraction 23.0 

Sephadex G-200 eluate 164.0 

4 

38 

67 

136 

Enzyme preparations were derived from a single placenta but purification was carried out in several batches, b HA-I tite(s were determined 
with 8 hemagglutinating units of PR8 influenza A virus in 25 mM Tris-HC1 buffer, pH 8.4 containing 150 mM saline. 

phenol  released per  min  per  mg prote in .  The amoun t s  of 
p ro te in  in d i f ferent  alkaline phospha t a se  f ract ions  were 
measured  by  the  me thod  of LOWRY et al. 7 Neuramin idase  
t r e a t m e n t  was according to t he  me thod  of GHOSH, 
KOTOWlTZ and  I~'ISI-IMAN e. Sialic acid was measured  by  the  
m e t h o d  of WARREN S. Per ioda te  t r e a t m e n t  of the  enzyme 
for 16 h a t  p H  4.5 was done by  a s t anda rd  procedure  9,10. 
P lacen ta l  alkaline phospha t a se  p repa ra t ions  were exposed 
to solut ions of crysta l l ine  chymot ryps in ,  t ryps in  and 
papa in  a t  p H  7.1 for 18 h a t  37~ An t ibody  agains t  the  
p lacenta l  enzyme was p repa red  by  the  m e t h o d  of GHOSH 
and Cox  tl. 

Results and discussions. Table  I shows specific alkaline 
phospha ta se  act ivi t ies  and  H A I  t i te rs  dur ing  pur i f ica t ion 
of an alkaline phospha ta se  p repa ra t ion  der ived f rom a 
single h u m a n  p lacenta .  The resul ts  indica te  t h a t  as the  
pu r i t y  of alkaline phospha t a se  increases there  is a rise in 
the  specific HA-I  ac t iv i ty .  The mos t  ac t ive  HA-I  f ract ions  
f rom Sephadex  G-200 gels wi th  t he  h e a v y  molecular  
weight  i soenzymes had  a specific enzyme ac t iv i ty  of 164 
uni ts  and a HA-I  t i t e r  of 136,000 per  mg prote in .  Figure  1 

s h o w s  a c h r o m a t o g r a m  ob ta ined  dur ing  pur i f ica t ion of 
h u m a n  p lacen ta l  alkal ine p h o s p h a t a s e  on Sephadex  
G-200 gel. The peaks of enzyme act ivi t ies  of early Sephadex  
G-200 eluates conta in  the  h e a v y  molecular  weight  (B) 
va r ian t s  6 and are fairly snper imposab le  on those  of HA-I  
t i ters  and sialic acid con t en t .  The earl iest  fractions,  28 to  
32 in Figure  1 have  the  h e a v y  molecular  weight ,  slow 
moving  isozymes B 6 and demons t r a t e  h igh HA-I  activi t ies.  
The la ter  f ract ions  (33 to  50) con ta in  low molecular  
weight  va r i an t s  A 6 and  exhib i t  cons ideraably  less or no 
HA-I  ac t iv i ty .  Typica l  hemagg lu t ina t ion  pa t t e rn s  of 
PRS- inf luenza  A virus  before and  af ter  incuba t ion  wi th  
h u m a n  p lacenta l  alkal ine phospha t a se  p repara t ions  are 
p re sen ted  in Figure  2. 

The release of sialic acid residues f rom the  enzyme 
glycoprote in  by  incuba t ion  wi th  Vibrio cholerae neur-  
aminidase  led to a reduc t ion  of HA-I  t i t e r  (Table II).  The 
HA-I  t i t e r  decreased wi th  increasing neuramin idase  
concent ra t ion .  The ox ida t ion  of the  cis-hydroxyl  groups 
of the  ca rbohydra t e  moi t ies  in. the  g lycoprote in  by  t rea t -  
m e n t  w i th  sodium me ta -pe r ioda te  also caused a sub- 
s tan t ia l  decrease in t he  HA-I  t i t e r  Of t he  enzyme (Table II).  
T r e a t m e n t  of alkaline phospha t a se  p repa ra t ions  wi th  1 of 
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Table II. Effects of neuraminidase, sodium periodate, ehymotrypsin, 
trypsin and papain on HA-I titer of placental alkaline phosphatase 

Reagent HA-I Titers of alkaline 
phosphatase preparations (%) 

None 100 
Neuraminidase (0.05 U) 50 
Neuraminidase (0.5 U) 12 
Neuraminidase (5 U) 3 
Sodium periodate (7.5 raM) 12 
Sodimn periodate (75 mM) 3 
Chymotrypsin (0.125 mg/ml) 25 
Chymotrypsin (2.0 mg/ml) 0 
Trypsin (0.5 mg/ml) 25 
Trypsin (2.0 mg/ml) 0 
Papain (0.125 mg/ml) 24 
Papain (2.0 mg/ml) 0 

Specific activity 140 units per mg protein. 
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Fig. 1. Enzyme activity, hemagglutination inhibition titers and sialic 
acid content of human placental alkaline phosphatase fractions 
obtained by Sephadex G-200 gel filtration. Alkaline phosphatase 
(AP) activity (A) is expressed in [zmoles phenol per ml per min. 
Sialic acid (0) is given in [zmoles per ml as determined after hydrolysis 
with 100 mN sulfuric acid at 80~ for 1 h. HA-I titer]0.1 ml (0--) 
was measured using 4 HA units of virus and is expressed as the 
reciprocal of the highest dilution of the enzyme completely inhibiting 
agglutination of adult chicken erythrocytes. The 60% ammonium 
sulfate fraction used for gel filtration was prepared by the precipita- 
tion method as previously described ~. 
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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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