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a f f in i ty  c h r o m a t o g r a p h y  in t h e  d a r k  a n d  w i t h o u t  pro- 
longed c o n t a c t  w i t h  t he  co lumn.  F o r  compar i son ,  a 
b e n z y l h y d r a z i n e  i nh ib i t o r  was  also s tudied .  
The  requ i red  molecules  for th i s  work  were t he  p - c a r b o x y  
de r iva t i ve s  (I and  II)  of pa rgy l ine  a n d  of b e n z y l h y d r a -  
zine, wh ich  were p r e p a r e d  b y  nucleophi l ic  d i s p l acemen t  
of b r o m i n e  f rom p - c a r b o x y b e n z y l  b r om i de  19. H e a t i n g  ex- 
cess N - m e t h y l - N - p r o p a r g y l a m i n e  or h y d r a z i n e  w i t h  p- 
c a r b o x y l b e n z y l  b r o m i d e  gave,  a f t e r  c o n c e n t r a t i o n ,  ex-  
t r a c t i o n  w i t h  benzene  (I is soluble,  whi le  I I  is not) ,  and  
c o n v e r s i o n  to  t he  hydroch lo r ides  w i t h  3N HC1, 70% 
I . H C 1 ,  m . p .  209-210~ (decomp.) ,  or 70% I I . H C 1 ,  
m .p .  240~ (decomp.) .  

CH'~N/CH2C----CH NHNH 2 

d 
CO2H CO2H 
(~) (H) 

The  inh ib i t o r s  were coupled  to  A H - S e p h a r o s e  4B (Phar-  
macia ,  Inc.)  us ing  N - e t h y l - N ' - ( 3 - d i m e t h y l a m i n o p r o p y l  )- 
c a r b o d i i m i d e  hyd roch lo r ide  a n d  p i t  8 Tris  and  p H  3 
a c e t a t e  buffers .  A large excess of I I  was  employed  in the  
coupl ing  step,  as i t  undergoes  se l f -condensa t ion  u n d e r  
the  r eac t ion  condi t ions .  
Pig  l iver  MAO was p r e p a r e d  as descr ibed  earl ier  12 up  to 
and  inc lud ing  t r e a t m e n t  w i t h  T r i t o n  X-100.  The  specific 
a c t i v i t y  as def ined b y  T a b o r  et  al. 2~ was seen to be 300. 
A t  th i s  poin t ,  2 ml  of e n z y m e  so lu t ion  was added  to t he  

1 • 5 cm af f in i ty  co lumn  c o n t a i n i n g  pargyl ine ,  p rev ious ly  
equ i l i b r a t ed  w i t h  50 m M  p h o s p h a t e  buffer ,  p H  9.0. In  
v iew of t he  p h o t o c h e m i c a l  p roper t i e s  of t he  MAO in- 
h ib i to r ,  all ope ra t i ons  were pe r fo rmed  in t he  d a r k  a t  
4~ MAO a d h e r e d  to t he  c o l u m n  wh ich  was f u r t h e r  
w a s h e d  w i th  50 ml  of 50 mM p H  9.0 p h o s p h a t e  buffer .  
The  e n z y m e  was t h e n  Muted f rom the  c o l u m n  w i t h  e i ther  
a sa l t  g r a d i e n t  (0-1.0 M in NaC1) in p H  6.0 50 m M  phos-  
p h a t e  buffer or by the direct application of a 50 mM 
phosphate buffer (pH 6.0) 0.50 M in NaCl (figure). As is 
shown therein, the majority of the activity was eluted 
from the column as a single protein peak. The specific 
activity of this latter MAO peak was 3000 using 50 mM 
glycine buffer, pH 9.0, and benzylamine as the substrate 12 
at 30~ This specific activity of the MAO obtained by a 
single a f f in i ty  c o l u m n  t r e a t m e n t  was  t h u s  iden t i ca l  to  
t h a t  of MAO o b t a i n e d  b y  the  p rev ious ly  descr ibed 
m e t h o d  1~ i nvo lv ing  two  recr3}stall izations and  2 co lumn 
t r e a t m e n t s .  A c r y l a m i d e  gel e lec t rophores is  (4%) showed 
a single dense  b a n d  a t  p H  9.0. The  a f f in i ty  co lumn  is 
reusab le  if k e p t  in  a cool, d a r k  e n v i r o n m e n t  a n d  the  
e n z y m e  pur i f i ca t ion  process  has  been  r epea t ed  6 t imes  
w i t h  t he  same co lumn.  
All a t t e m p t s  to  Mute pig l iver  m o n o a m i n e  oxidase  f rom 
an  a f f in i ty  c o l u m n  con ta in ing  b e n z y l h y d r a z i n e  were 
w i t h o u t  success. The  e n z y m e  read i ly  a t t a c h e d  i tself  to  
t he  co lumn  a n d  res is ted  e l a t ion  a t  h igh  a n d  low p H  as 
well as w i th  v a r y i n g  buffer  and  sal t  g radients .  

19 W. Davies and W. H. Perkin, Jr, J. Chem. Soc. 721, 2202 (1922). 
20 C. W. Tabor, H. Tabor and S. M. Rosenthal, J. biol. Chem. 208, 
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Summary. R a b b i t  i n t e r f e ron  ha s  been  ex tens ive ly  des ia ly la ted  and  i ts  me tabo l i c  b e h a v i o u r  has  been  e v a l u a t e d  in the  
r abb i t .  The  half- l i fe  of as ia lo in te r fe ron  is s ign i f ican t ly  sho r t e r  t h a n  t he  n a t i v e  in t e r f e ron  and  i ts  u r i n a r y  excre t ion  
becomes  negligible.  Moreover  t he  rap id  u p t a k e  of as ia lo in te r fe ron  b y  t he  i so la ted  and  per fused  r a b b i t  l iver,  suggests  
a h i t h e r t o  unsuspec t ed  ca tabo l i c  p a t h w a y  for th i s  g lycoprote in .  

A s t r ik ing  fea tu re  of i n t e r f e ron  (IF), e i the r  ac t ive ly  in- 
duced  or pass ive ly  admin i s t e red ,  is i ts  r ap id  d i sappear -  
ance  f rom p l a s m a  1, 2. Whi le  t h e r a p e u t i c a l l y  th i s  m a y  ap- 
pea r  s o m e w h a t  d i s a d v a n t a g e o u s  a, i t  reveals  a deeper  
s ignif icance if i t  is cons idered  t h a t  one of the  func t ions  
of I F  is to  un l ea sh  the  syn thes i s  of t he  a n t i v i r a l  p ro t e in  4, 
a n d  t h a t  a long- las t ing  p l a t e a u  of I F  in t he  b o d y  fluids 
could exe r t  a depress ion  of t he  i m m u n e  response  5 or 
o t h e r  de le ter ious  effects 6. I t  would  t h e n  a p p e a r  t h a t  
ca tabo l ic  or exc re to ry  sys t ems  h a v e  deve loped  in order  
to  r e m o v e  r ap id ly  t he  c i rcu la t ing  I F  as soon as th i s  has  
been  able,  in some degree, to  derepress  t he  syn thes i s  of 
t he  a n t i v i r a l  p ro t e in  b y  i n t e r ac t i ng  w i t h  t he  cell recep- 
torT,8. 
I n  t h e  p a s t  we a n d  o the r s  h a v e  e v a l u a t e d  t he  possible  
ca tabo l ic  role of t he  k idney% of the  i n t e s t i n a l  t r a c t  9, of 
l iver  t~ a n d  of b o d y  fluids 11, b u t  none the le s s  t he  m a i n  
ca tabo l ic  p a t h w a y  has  r e m a i n e d  elusive. 

The  concep t  deve loped  by  Ashwell  a n d  Morell  1~ t h a t  the  
t e r m i n a l  N A N  has  a role in r egu la t i ng  t he  su rv iva l  t ime  
of g lycopro te ins  in t he  c i rcula t ion,  and  t he  fac t  t h a t  I F  
is a g lycopro te in  c o n t a i n i n g  sialic acid (NAN)13 17, m a y  
c o n t r i b u t e  a new  a p p r o a c h  to t he  s t u d y  of t he  c a t a b o l i s m  
of th i s  p ro te in .  I n f a c t  once N A N  is c leaved  b y  neu rami -  
nidase ,  ga lac tose  becomes  exposed as t i le  t e r m i n a l  sugar  
res idue and  ac t s  as a specific d e t e r m i n a n t  for recogni t ion  
of t h e  as ia log lycopro te in  b y  the  h e p a t i c  r ecep to r  lmlg. 
Thus ,  if des ia ly la ted  I F  is recognized and  b o u n d  to the  
liver, i ts  p l a s m a  d i s a p p e a r a n c e  should  be  cons iderab ly  
fas te r  t h a n  t h a t  of n a t i v e  IF.  
The  p r o b l e m  has  been  a p p r o a c h e d  b y  s t u d y i n g  the  be- 
h a v i o u r  in  v ivo  a n d  in v i t ro  of n a t i v e  a n d  des ia ly la ted  
r a b b i t  I F  a n d  t he  resu l t s  ind ica te  t h a t  des ia ly la t ion  m a y  
r ep re sen t  an  i m p o r t a n t  f i rs t  s tep  in t h e  c a t a b o l i s m  of IF.  
R a b b i t  u r i n a r y  a n d  se rum I F  are o b t a i n e d  as p rev ious ly  
descr ibed% b u t  u r i n a r y  I F  ha s  now been  pur i f ied  b y  
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Table 1. The plasmatic clearance of homologous urinary interferon injected into rabbits 
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Native Desialylated 

t 1/, (sec) % of dose remained % of dose excreted t 1/e (see) 
in the circulation in the urine 
after 15 rain within 30 miT1 

160 ~ 10 (1) 15 -- 0,5 (2) 4.2 i 1 (3) 92:1- 6 (4) 

% of dose remained % of dose 
in the circulation excreted 
after 15 min in the urine 

within 30 min 
6 -E 0.9 (5) 0.3 ~ 0.1 (6) 

p (1:4) < 0.01, p (2:5) < 0.005, p (3:6) < 0.02. 

e x t e n s i v e  u l t r a f i l t r a t i o n  u s ing  a 76 m m  PM-30 A m i c o n  
Diaf lo  m e m b r a n e  f i t t i ng  a 401 model .  Whi l e  t he  yield 
of t he  pur i f i ed  I F  is p r a c t i c a l l y  u n c h a n g e d ,  t h e  specific 
a c t i v i t y  increases  a b o u t  12fold u p  to  8750 u n i t s / m g  p ro -  
te ins .  I t  h a s  to be m e n t i o n e d  t h a t  u r i n a r y  a n d  s e r u m  I F  
are in fac t  u r i n a r y  a n d  s e r u m  p r o t e i n s  c o n t a i n i n g  I F ,  a n d  
m o r e o v e r  u r i n a r y  I F  h a s  t he  s a m e  p h y s i c o c h e m i c a l  a n d  
biological  p r o p e r t i e s  as  s e r u m  I f ;  f r o m  w h i c h  it  is de- 
r ived  9. I n t e r f e r o n  w a s  t i t r a t e d  in ser ia l ly  p r o p a g a t e d  cell 
cu l t u r e s  R K 1 3  b y  m e a s u r i n g  v i ra l  i n h i b i t o r y  effect  b y  
p l a q u e  r e d u c t i o n  m e t h o d  of VSV'~. 
Des ia ly l a t ion  of s e r u m  and  u r i n a r y  I F  was  ca r r ied  o u t  
us ing  n e u r a m i n i d a s e  of V. chole rae  (B eh r i ngw erke )  as 
p r e v i o u s l y  desc r ibed  14,15. I n c u b a t i o n  of 3 h caused  t h e  
release of a b o u t  80% of N A N  f r o m  u r i n a r y  a n d  s e r u m  
I F  w i t h  a sma l I  loss of a n t i v i r a l  ac t iv i ty .  T h e  o b v i o u s  
i m p o s s i b i l i t y  to assess  t he  ac t ua l  des i a ly l a t ion  of I F  in 
c o m p a r i s o n  to t he  b u l k  of c o n t a m i n a n t  g lycopro t e in s ,  
s h o u l d  n o t  be a cr i t ical  d i s a d v a n t a g e  because ,  as  s h o w n  
b y  V a n  den  H a m e r  et  al. 2~ r e m o v a l  of as  l i t t le  as 20% of 
N A N  f r o m  c e r u l o p l a s m i n  is e n o u g h  to p r o m o t e  the  b ind -  
ing of t he  p a r t i a l l y  des ia ly la ted  p ro te in .  
Before  r e p o r t i n g  the  p r e s e n t  resul t s ,  it m u s t  be m e n t i o n e d  
t h a t  e x p e r i m e n t s  ca r r ied  o u t  in d i f fe ren t  m a m m a l s  21 2:~ 
h a v e  all s h o w n  a v e r y  fas t  d i s a p p e a r a n c e  of I F  f rom the  
p l a s m a  w i t h  hal f - l ives  of a b o u t  9 and  11 min .  W e  an t i -  
c ipa t e  t h a t  va lue s  of half - l ives  r e p o r t e d  he re  are con-  
s i d e r a b l y  shor t e r ,  a n d  we p r o v e d  t h a t  th is  is due  to  t he  
fact  t h a t  w e  m e a s u r e  the  p l a s m a  w ) l u m e  for each  r a b b i t ,  
so t h a t ,  b y  a c c u r a t e l y  k n o w i n g  the  p l a s m a  v o l u m e  and  
the  dose  of I F  in jec ted ,  we can  e s t i m a t e  e x a c t l y  the  100~ 
va lue  a t  t h e  t ime  of in jec t ion ,  i n  a n y  s y s t e m  w i t h  v e r y  
h igh  t u r n o v e r  of t he  c o m p o n e n t  u n d e r  s t u d y ,  th i s  is t h e  
on ly  co r r ec t  m e t h o d  to  assess  t he  t r u e  100% p o i n t  a t  
zero t ime.  A l t h o u g h  in l a b o r a t o r y  a n i m a l s  b lood  m i x i n g  
is fast ,  t h e  f i r s t  re l iable  e x p e r i m e n t a l  p o i n t  can  be w i t h -  
d r a w n  on ly  2.5 3 m i n  a f te r  t he  in jec t ion ,  bu t ,  b y  t h i s  
t ime,  a cons ide rab l e  a m o u n t  of the  in jec ted  I F  (and m o r e  
if i t  is des ia ly la ted)  h a s  a l r e a d y  d i s a p p e a r e d .  T h e r e f o r e  
if t he  f i rs t  e x p e r i m e n t a l  p o i n t  is a r b i t r a r i l y  cons ide red  as  
t he  100% value ,  t h e  d i s a p p e a r a n c e  r a t e  will be se r ious ly  

Table 2. The uptake of homologous interferon by the isolated and 
perfused rabbit liver. 

Sample Native 1)esialylated 

Serunl in terferon (il 15 
Urirlary interferon 77 ~ 1.4 25.7 • 1.5 

p ~ 0.001. 
Values indicate the l)er(entage of (lose remained in the perfusatc 
after 15 rain. 

u n d e r e s t i m a t e d .  We  h a v e  t h o u g h t  it  w o r t h  whi le  to  
e m p h a s i z e  th i s  i m p o r t a n t  m e t h o d o l o g i c a l  a spe c t  be-  
cause,  in o u r  op in ion ,  i t  h a s  been  la rge ly  over looked .  
Af t e r  i n j ec t ing  s i m u l t a n e o u s l y  t h e  dose  of I F  w i t h  E v a n s  
Blue  (0.6 mg) ,  p l a s m a  v o l u m e  w a s  ca lcu la ted  'a4 b y  e x t r a -  
po l a t i on  to  zero t ime ,  f r o m  the  s a m p l e s  o b t a i n e d  d u r i n g  
the  pe r iod  3-18 m i n  a f t e r  in jec t ion .  
As an  e x a m p l e  the  half-l ife of des i a ly l a t ed  I F  in jec ted  
i n t r a v e n o u s l y  in to  a r a b b i t  is, a cco rd ing  to o u r  p r o c e d u r e ,  
equa l  to on ly  100 sec, w h e r e a s  a n  ar t i f ic ia l ly  longer  half -  
life (230 sec) is ca lcu la ted  if t he  f i r s t  s ample ,  w i t h d r a w n  
as ea r ly  as  130 sec a f t e r  in jec t ion ,  is t a k e n  as t he  100% 
value .  Indeed ,  b y  th i s  t ime,  59% of t he  dose h a s  a l r e a d y  
d i s a p p e a r e d  f r o m  the  p l a s m a .  
Af te r  i n t r a v e n o u s  in j ec t ion  of n a t i v e  or  des i a ly l a t ed  
h o m o l o g o u s  I F  in to  r a bb i t s ,  t he  half-life,  t he  p e r c e n t a g e  
of dose  still  p r e s e n t  in t he  p l a s n m  15 rain a f t e r  a n d  the  
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pe rcen tage  of I F  exc re ted  in to  t he  ur ine  wi th in  30 min  
(af ter  e m p t y i n g  a n d  w as h i ng  t he  b ladder)  were m e a s u r e d  
a n d  resul t s  are r epo r t ed  in t ab l e  1 as m e a n  4- S .E .  The  
s ta t i s t i ca l  s ignif icance of t he  difference was e v a l u a t e d  
accord ing  to  S t u d e n t ' s  t - tes t .  
I t  appea r s  t h a t  IF ,  once des ia ly la ted ,  r em a i ns  in the  
c i rcu la t ion  for a v e r y  s h o r t  t i m e  and  i n t a c t  i ts  half-l ife 
is a lmos t  ha lved .  Moreover ,  i t  is i n t e re s t ing  to no te  t h a t  
on ly  a negl igible  a m o u n t  has  been  excre ted  w i t h  t he  
urine,  sugges t ing  t h a t  t he  l iver  u p t a k e  m a y  h a v e  in- 
creased.  
Fo r  th i s  r eason  t he  role of the  l iver  has  been  t e s t ed  b y  
us ing  the  i so la ted  pe r fused  r a b b i t  l iver  p r e p a r a t i o n  25. 
The  v i ab i l i t y  of t h e  l iver  has  been  g rea t ly  i m p r o v e d  in 
compar i son  to our  p rev ious  s t u d y  ~~ b y  us ing  an  eff icient  
o x y g e n a t o r  a n d  f resh r a b b i t  b lood as per fus ion  med ium.  
As shown  in t a b l e  2, on ly  2 3 - 3 9 %  of n a t i v e  I F  d i sappears  
in  15 min  f rom the  r ec i rcu la t ing  pe r fusa te  whi le  t he  loss 
of des ia ly la ted  I F  is up  to  74-850/o . This  s t r ik ing  dif- 

te rence  suggests  t h a t  t he  fas te r  d i s a p p e a r a n c e  of desialyl-  
a ted  I F  f rom the  pe r fusa t e  is a t t r i b u t a b l e  to  t he  b ind ing  
of the  as ia lo in te r fe ron  to t he  liver. 
B o t h  t h e  resu l t s  in  v ivo  a n d  in v i t ro  s t rong ly  sugges t  
t h a t  t he  m e c h a n i s m  of I F  c a t a b o l i s m  is e q u i v a l e n t  to  
t h a t  r epo r t ed  for severa l  c i rcu la t ing  g lycopro te ins  2s. 
Des ia ly la t ion  o f  I F  is t he  p r e l i m i n a r y  essent ia l  s tep  27 
and  m i g h t  occur  in m i c r o e n v i r o n m e n t s  w i t h  sluggish 
c i rcu la t ion  or more  l ikely b y  m e m b r a n e - b o u n d  sial idase 
while  I F  is a t t a c h e d  to t he  cell m e m b r a n e  ~8. 

25 L.L. Miller, C. G. Bly, M. L. Watson and W. F. Bale, J. exp. Med. 
�9 9d, 431 (1951). 

26 A. G. Morell, G. Gregoriadis, I. H. Seheinberg, J. Hickman and 
G. Ashwell, J. biol. Chem. 246, 1461 (1971). 

27 V. Bocci, Experientia.32, 135 (1976). 
28 This work was supported by a grant from the Consiglio Nazionale 

delie Ricerehe, Roma (subproject on antiviral therapy), contract 
No. 76.00646.84). 
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Summary. Crea t ine  p h o s p h o k i n a s e  ac t i v i t y  was found  in h u m a n  lymphocy tes .  On ly  MM t y p e  of the  e n z y m e  was 
de tec ted  in l y m p h o c y t e s  and  p o l y m o r p h o n u c l e a r  leukocytes .  

Crea t ine  p h o s p h o k i n a s e  (CPK) p lays  a n  i m p o r t a n t  phys -  
iological role in  t he  ene rgy  m e t a b o l i s m  of ske le ta l  and  
cardiac  muscle ,  a n d  n e r v e  cells. I t  ca ta lyzes  the  r eac t ion :  
c rea t ine  p h o s p h a t e  + A D P  = A T P  + c rea t ine  2. C P K  ex- 
is ts  in mul t ip le  !orms.  I t  is a dimer ,  composed  of 2 types  
of subun i t s ,  de s igna t ed  M and  B. These  combine  to pro- 
duce  t h r ee  isozymes,  des igna ted  MI~, MB and  B B  3. 
MM type  is m a i n l y  found  in ske le ta l  muscle,  B B  type  
p r e d o m i n a n t l y  in  t he  ne r vous  sys t em and  MB t y p e  in 
card iac  muscle  3. S imi lar i t ies  be tween  con t rac t i l e  muscle  
and  mobi le  cells are wide ly  recognized.  H u x l e y  4 ha s  re- 
cen t ly  po in t ed  o u t  t h a t  ac t in -  and  myos in- l ike  p ro te ins  
are p re sen t  in  mot i le  n o n - m u s c u l a r  ceils, such  as amoeba ,  
a c a n t h a m o e b a  caste l lani i ,  and  blood platele'Ls. Tranie l lo  
e t  al.~ has  e x a m i n e d  h u m a n  p o l y m o r p h o n u c l e a r  leuko- 
cytes  (PMNL) a n d  found  t h a t  these  cells con t a i n  cyto-  
p lasmic  CPK.  However ,  no  m e n t i o n  was m a d e  as to  the  
isozyme of C P K  p r e s en t  in  t he  leukocytes .  Mel tzer  and  
G u s c h w a n  h a v e  p rev ious ly  r epo r t ed  B B - t y p e  C P K  in the  
p la te le t s  of r a t s  and  rabb i t s ,  a l t h o u g h  C P K  a c t i v i t y  was 
u n d e t e c t a b l e  in  h u m a n  p la t e l e t s  8. W e  the re fore  inves t i -  
ga ted  which  t y p e  of C P K  was p r e s en t  in l y m p h o c y t e s  and  
leukocytes:  W e  wish  to  r e p o r t  t h a t  C P K  a c t i v i t y  is also 
p r e sen t  in h u m a n  l y m p h o c y t e s  and  t h a t  on ly  MM t y p e  
of C P K  is p r e s e n t  in  l y m p h o c y t e s  and  leukocytes .  
Materials and methods. Leukocy tes  a n d  l y m p h o c y t e s  
were i so la ted  b y  a mod i f i ca t ion  of the  m e t h o d s  descr ibed  
b y  Mende l sohn  et  al. 7 a n d  t3oyum s. 20 ml  of venous  b lood 
were d r a w n  f rom each  of 4 n o r m a l  sub jec t s  in  hepa r in i zed  
non  steri le Vacu ta ine r s .  W i t h  the  V a c u t a i n e r s  o r i en ted  
a t  a 45 ~ angle,  b lood samples  were al lowed to  s t a n d  for 
1 h a t  37 ~ 
The  r e su l t i ng  uppe r  l aye r  of l eukocy te - r i ch  p l a s m a  was 
col lected a n d  d i lu ted  to twice  vo lume  w i t h  Ca-Mg-free 
(CMF) T y r o d e ' s  so lut ion,  p H  7.4. 20 ml, a t  most ,  of th i s  

d i lu ted  p l a s m a  were l ayered  over  9 ml  of the  fol lowing 
so lu t ion  in a 50 ml  conical  p las t ic  cent r i fuge  t u b e  (Fal- 
con):  1.8 ml  of 50% sod ium d ia t r i azoa te  (Hypaque ,  
"Winthrop Labs ,  New York,  New York) ,  6.35 ml  of 9% 
aqueous  Ficoll  (molecular  weight ,  a p p r o x i m a t e l y  400,000, 
S igma Chemical  Co., St. Louis,  Mo.) and  0.85 ml  of water .  
Cen t r i fuga t ion  was pe r fo rmed  a t  4~ a t  885 g for 15 rain. 
The  u p p e r m o s t  p l a s m a  layer  was r e m o v e d  w i th  a P a s t e u r  
p ipe t te .  The  whi t e  f luffy l y m p h o c y t e - r i c h  i n t e r p h a s e  
layer  or ig inal ly  be tween  t he  p l a s m a  layer  and  t he  Ficoll  
so lu t ion  was t h e n  col lected b y  a sp i r a t i on  in 15 ml  conical,  
p las t ic  cen t r i fuge  tubes .  Next ,  t he  r e m a i n i n g  Ficoll  layer  
was  carefu l ly  removed ,  leav ing  a l eukocy te - r i ch  Iayer  a t  
t he  b o t t o m  of t he  tube .  This  l eukocy te - r i ch  layer  was 
r e suspended  in 2 ml  of CMF and  col lected b y  asp i ra t ion .  
E a c h  l y m p h o c y t e - r i c h  f r ac t ion  a n d  each  leukocyte - r i ch  
f r ac t ion  were washed  twice  b y  resuspens ion  in 10 ml  
CMF a n d  cen t r i f uga t i on  a t  110 •  for 10 min  in o rder  to  
r e m o v e  pla te le ts ,  p l a s m a  and  Ficoll.  Af ter  washing ,  all 
l y m p h o c y t e - r i c h  f r ac t ions  were c o m b i n e d  in one 15 ml  

* Supported by U,S.P.H.S. MH 16 127. H.Y.M. is recipient of 
RCSA MH 47 808. 
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