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Summary 

A procedure was devised for the preparation of  enriched populations of  sub- 
cellular organelles from homogenized bovine spleen. The fractions obtained were 
characterized for arylsulfatase, succinate dehydrogenase, UDPgalactosyltrans- 
ferase and 5'-nucleotidase activities. The distribution of  sialidase (acylneur- 
aminyl hydrolase, EC 3.2.1.18) activity directed towards either endogenous 
substrate or exogenous ganglioside substrate suggests that it is enriched in the 
plasma membrane/microsomal fractions. Sialidase activity towards exogenous 
sialoglycoproteins, isolated from erythrocyte  membranes,  was enriched in the 
least dense of  the plasma membrane/microsomal~containing fractions. The 
endogenous sialidase substrates were primarily the sialoglycolipids, hematoside 
and disialogangliosides. At the pH optimum, 3.8, and 37°C, release of endo- 
genous sialic acid was linear with time for 3 h. At the end of  this time, 85% or 
more of  the available endogenous substrate was hydrolyzed.  

Introduct ion 

The removal of  sialic acid from the cell surface or from circulating sialyl 
compounds  by the action of  sialidase (acylneuraminyl hydrolase, EC 3.2.1.18) 
has been found to alter their properties, e.g. rendering cells more  susceptible to 
phagocytosis [1]; enhancing lymphocy te  reactivity [2] and resulting in rapid 
clearance of  desialylated compounds  from the plasma [3].  Sialidase activity has 
been demonstrated in several mammalian organs [4,5] and in various sub- 
cellular fractions [6--8].  Several workers have reported the presence of sialidase 
activity in the plasma membrane of  cells [9--11].  The plasma membrane 
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sialidase appears to act preferentially on available endogenous substrate in the 
membrane. Exogenous substrate is only hydrolyzed after partial depletion of 
endogenous substrate [7]. The physiological role of plasma membrane sialidase 
is not  known. It may function in controlling the number  of sialyl residues 
present on the cell surface or on extracellular sialyl compounds  which impinge 
upon it, thereby influencing any of  these phenomena. 

The presence of sialic acid may affect the splenic functions of (1) clearance 
of  damaged blood cells and foreign substances, (2) reaction with blood-borne 
antigen to produce antibody, (3) production of  lymphocytes ,  and (4) in some 
pathological states, the production of  erythrocytes and granulocytes. Little has 
been reported about  sialidase activity in the spleen. Carubelli et al. [12] found 
very low levels of sialidase, active towards sialyllactose, in the 105 000 × g 
supernatant obtained from homogenized rat spleen. The present study was 
undertaken (1) to ascertain whether the spleen has sialidase activity associated 
specifically with certain membrane fractions, and (2) to determine sialidase 
activity towards the ganglioside and sialoglycoprotein substrates with which it 
might interact. 

Materials and Methods 

Ganglioside standards were isolated from gross gray matter  of bovine brain 
by the partition dialysis method [13]. Individual ganglioside constituents were 
isolated from the aqueous phase by passage through a silica gel H column and 
elution with a step gradient of CHC13/CH3OH/H20 of increasing polarity [14].  
Hematoside was isolated in a similar manner from bovine spleen, except  that  
the CHC13 phase was passed through the silica gel H column. AMP, oxidized 
horse heart cytochrome c (type III), bovine submaxillary mucin ( type I), 
fetuin, and p-nitrocatechol sulfate were purchased from Sigma Chemical 
Company. 14C-labelled UDPgalactose was obtained from New England Nuclear. 
Human chorionic gonadotropin (HCG) was obtained from Calbiochem, and 
erythropoietin was initially obtained as a generous gift from Dr. George A. 
Hayden and subsequently purchased from Connaught Laboratories (Ontario, 
Canada). Erythrocyte  sialoglycoprotein was isolated as described by Marchesi 
[15].  The material isolated gave rise to four protein bands on SDS-polyacryl- 
amide gel electrophoresis [16].  Two prominent bands were observed of  molec- 
ular weight approximately 79 000 and 48 000 and two very faint bands corre- 
sponding to molecular weights of 30 000 and 21 000. Thin-layer chromatog- 
raphy (TLC) plates, K5 silica gel coated (0.25 mm thick) were obtained from 
Whatman (Clifton, NJ). Chemicals and solvents were of  reagent grade quality 
and were used without  further purification. 

Source of  tissue and preparation of subcellular fractions. Bovine spleens 
obtained within 1 h of death were placed on ice and processed within a further 
hour. The capsule of  white connective tissue was opened and the red pulp 
scraped away from the large vessels and connective tissue and homogenized in 3 
vols. of  0.25 M sucrose in 5 mM Tris-HC1 buffer  (pH 7.8) [17] with two down- 
and-up strokes in a Potter-Elvehjem homogenizer at 1850 rev./min. The tem- 
perature was kept at 4°C during the fractionation procedure. Pellets were 
prepared by centrifuging at 1000 × g for 10 min, 17 500 X g for 55 min, and 
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100 000 × g for 1 h. They were labeled Pl, P2, and P3, respectively. Aliquots of  
the P2 horriogenate were layered onto the top of  a discontinuous sucrose 
gradient and centrifuged in a Beckman SW 25.2 rotor at 52 000 × g  for 3 h. 
The gradient consisted of  10 ml 55%, 10 ml 40%, 9 ml 35%. 9 ml 30%, and 
9 ml 20% sucrose in 5 mM Tris-HC1 buffer (pH 7.8). A typical gradient is 
shown in Fig. 1. 

Characterization of the subcellular fractions. In order to partially remove the 
sucrose from the membrane fractions, they were diluted 1 : 1 with water, and 
centrifuged at 100 000 × g for 1 h. The pellets were washed once with H20, 
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Fig. 1. A typ ica l  s epa ra t i on  o b t a i n e d  u p o n  cen t r i fuga t i on  o f  f r ac t i on  P2 on  a d i s con t inuous  sucrose  
gradient .  T he  n u m b e r s  r e fe r  to  t he  P2 sub f r ac t i ons  r e c ove red  f r o m  the  grad ien t .  F r ac t i on  1 b a n d e d  at  the  
0 .25  M--20% sucrose  in te r face ;  2, a t  the  20 - -30% in te r face ;  3, at  the  3 0 - -3 5 %  in te r face ;  4, a t  the  3 5 - -  
40% in te r face ;  5, at  the  40 - -55% in te r face ;  and  6 was  r e c ove red  as a pellet .  

Fig. 2. R a t e  of  sialic acid release b y  sp leen  p l a sma  m e m b r a n e / m i c r o s o m a l  sialidase f r o m  e n d o g e n o u s  
subs t ra te .  T he  bars  r ep r e s e n t  the  s t a n d a r d  dev ia t ion  for  dup l i ca te  d e t e rmin a t i o n s .  
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except  when arylsulfatase activity was being measured (in this case, the wash 
was omitted). The pellets were then homogenized in H20 and aliquots used for 
subsequent assays. The plasma membrane-associated enzyme, 5'-nucleotidase 
(EC 3.1.3.5) was assayed according to the method of  Touster et al. [17],  and 
released phosphate by the method of Fiske and SubbaRow [18].  Succinate 
dehydrogenase (EC 1.3.99.1), a mitochondrial marker, was determined as previ- 
ously described [7]. Arylsulfatase (EC 3.1.6.1) activity, used as a measure of 
lysosomal content  was assayed according to the procedure described by Horvat 
and Touser [19] using 2-hydroxy-5-nitrophenylsulfate as the substrate. Golgi 
enrichment was monitored by determining UDPgalactosyltransferase (EC 
2.4.1.22) activity using the method described by Fleischer [20].  Appropriate 
controls were run for each assay. 

Endogenous sialidase activity was determined by incubating the membrane 
preparations (up to 3 mg protein) in 1 ml 0.02 M sodium acetate buffer (pH 
3.8) at 37°C for 50 min. Sialidase activity was measured at pH 3.6--5.6 and was 
opt imum at pH 3.8. Endogenous release was linear with time for 3 h (Fig. 2). 
To determine exogenous sialidase activity, samples were incubated under the 
same conditions for at least 3 h to allow for release of 85% or more of the 
endogenous substrate. The sample was then centrifuged at 4°C at 12 000 × g 
for 20 min, and the supernatant discarded. The pellet was homogenized in the 
same buffer and incubated for 90 min at 37°C with 0.4 mg of disialo- and 
trisialogangliosides (in a molar ratio of 85 : 15), or with the desired sialoglyco- 
protein in 1 ml total volume. The sialoglycoprotein concentration was deter- 
mined by taking an amount  containing sialic acid residues equivalent to those 
in the ganglioside sample. To determine the amount  of  sialic acid present in the 
sialoglycoprotein samples, they were incubated in 1 ml 0.1 N H2SO4 for 1 h at 
80°C to release bound sialic acid, which was measured by the thiobarbituric 
acid assay [21].  Appropriate enzyme and substrate controls were run. At the 
end of  the reaction times (endogenous and exogenous) samples to be assayed for 
released sialic acid were adjusted to pH 7, passed through Dowex 1-X10 
columns [22] and free sialic acid determined using the thiobarbituric acid assay 
[21]. 

Protein concentration was determined by the method of  Lowry et al. [23] 
using bovine serum albumin as the standard. 

Gangliosides were extracted from the aqueous fractions using CHC13/CH3OH 
(2 : 1, v/v) and identified qualitatively by TLC, developed in CHC13/CH3OH/ 
2.5% aq. NH3 ( 6 5 : 3 5 : 8 ,  v/v/v) for 3 h  [24] and spots visualized with 
resorcinol spray [25].  Quantitative determination of gangliosides was by the 
method of  Suzuki [26].  

Results 

The subcellular distribution of  the arylsulfatase, succinate dehydrogenase, 
UDPgalactosyltransferase and 5'-nucleotidase activities is shown in Table I. 
Numerous membrane preparations were made and assayed. Each gave similar 
enzyme distribution patterns. The arylsulfatase activity recovered in the P2 
gradient fractions was concentrated in the fraction recovered in the 55% 
sucrose (P2-6) and the succinate dehydrogenase in the fraction recovered in the 
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T A B L E  I 

D I S T R I B U T I O N  O F  A R Y L S U L F A T A S E ,  S U C C I N A T E  D E H Y D R O G E N A S E ,  5 ' - N U C L E O T I D A S E ,  
A N D  U D P G A L A C T O S Y L T R A N S F E R A S E  A C T I V I T I E S  IN B O V I N E  S P L E E N  S U B C E L L U L A R  F R A C -  
T I O N S  

The fract ions  P1,  P2 a n d  P3 w e r e  o b t a i n e d  u p o n  d i f ferent ia l  c en tr i fuga t ion  o f  the  h o m o g e n a t e .  The f rac-  
t i o n s  des ignated  P2-1 through  P2-6 refer  to  the  fract ions  ob ta ined  u p o n  centr i fuga t ion  o f  f rac t ion  P2 o n  
the d i s c o n t i n u o u s  sucrose  gradient  (Fig .  1) .  Spec i f i c  act iv i t ies  for  e a c h  o f  the  e n z y m e s  assayed  are de f ined  
as fo l l ows :  arylsul fatase ,  pg  n i t r o c a t e c h o l  l ibera ted /h  per m g  prote in ;  succ inate  d e h y d r o g e n a s e ,  AA 5 5 0 n m  
(due  to  r e d u c t i o n  of  c y t o c h r o m e  c)/min per nag prote in;  5 ' -nuc leot idase ,  p m o l  p h o s p h a t e  r e l e a s e d / 2 0  rain 
per  m g  prote in ;  and UDPgalac tosy l t rans farase ,  n m o l  transferred ga lac tose /h  per  m g  pro te in .  Re lat ive  spec i -  
f ic  act iv i ty  is de f i ned  as p e r c e n t  t o ta l  a c t i v i t y / p e r c e n t  to ta l  pro te in  in a set  o f  fract ions .  P I ,  P2 a n d  P3 
c o m p r i s e  o n e  set  o f  fract ions  and P2-1 th r ou gh  P2-6  the s e c o n d  se t  o f  fract ions .  Dupl i ca te  assays w e r e  
m a d e  on  e a c h  frac t ion  assayed  f r o m  a p r e p a r a t i o n ,  n.na. ,  n o t  measureab le  (act iv i ty  wa s  t o o  l o w  for  a c c u -  
r a t e  m e a s u r e m e n t ) .  

Fract ion  E n z y m e  act iv i ty  

Arylsu l fa tase  S u c c in a te  5 ' -Nuc leo t idase  UDPga lac tosy l -  
d e h y d r o g e n a s e  transferase  

Spec .  Re la t ive  Spee .  Re la t ive  Spee .  Re la t ive  Spec .  Relat ive  
ac t .  spee .  a c t .  a c t .  spee .  ac t .  a c t .  spec .  ac t .  ac t .  spee .  ac t .  

T o t a l  h o m o g e n a t e  6 6  0 . 0 2 6  0 . 2 4  1 3 3  
P1 1 0 4  2 .3  0 . 0 1 6  0 . 6 3  0 . 1 3  0 . 6 0  7 9  0 . 7 9  
P2 55  1 .2  0 . 0 6 5  2 .5  0 . 3 5  1 .64  2 1 7  2 .16  
P3 1 8  0 . 4 0  0 . 0 0 5  0 . 1 9  0 . 4 0  1 .88  1 4 5  1 . 4 5  
P2-1 2 4  0 . 4 3  n . m .  n . m .  0 . 7 3  2 . 3 2  71 0 . 5 8  
P2-2  19  0 . 3 6  n . m .  n . m .  0 . 7 4  2 . 3 2  2 6 7  2 . 2 0  
P2-3  3 0  0 . 5 4  0 . 0 2 4  0 . 4 7  0 . 3 8  1 . 1 8  3 0 2  2 .49  
P2-4  5 0  0 . 9 1  0 . 0 5 6  1.1 0 . 2 6  0 . 8 3  1 3 9  1 . 1 4  
P2-5  6 9  1 .3  0 . 0 8 5  1 . 6 5  0 . 2 0  0 . 6 2  2 0  0 . 1 6  
P2-6  1 2 5  2 .3  n . m .  n . m .  0 . 3 4  1 . 0 7  2 2  0 . 1 4  

40--55% sucrose interface (P2-5). In contrast, the 5'-nucleotidase activity was 
enriched in the fractions banding at the 0.25 M--20% (P2-1) and 20--30% 
(P2-2) sucrose interfaces, and the UDPgalactosyltransferase activity in the frac- 
tions banding at the 20--30% (P2-2) and 30--35% (P2-3) sucrose interfaces. 

Sialidase activity towards endogenous substrate was determined as a function 
of  time and of  the amount of  protein taken. Sialic acid release was essentially 
linear for the first 3 h, at which point about 85% of  the available substrate had 
been released (Fig. 2). The rate of  release decreased sharply after that time. 
Increasing the amount  of  protein to 3.5 mg/assay had no effect on the rate of  
endogenous release (Fig. 3). The preferred endogenous substrate for the mem- 
brane-bound sialidase were hematoside and the disialogangliosides. Comparison 
of  lipid- (CHC13/CH3OH extractable) and protein-bound sialyl residues before 
and after incubation suggested that less than 10% of  the total sialic acid 
released from endogenous substrate was from sialoglycoproteins. Changes in 
the concentration of  specific sialoglycolipids during incubation were measured 
quantitatively [26]  and the results are shown in Table II. The subcellular 
distribution of  endogenously directed sialidase activity is shown in Table III. 

Exogenously directed sialidase activity was directly proportional to the 
amount  of  protein in the sample assayed (Fig. 3). With 0.4 mg added 
ganglioside substrate sialic acid release was linear for more than 90 min and 
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Fig. 3. Rela t ionship  b e t w e e n  q u a n t i t y  o f  m e m b r a n e  p ro t e in  used  and  sialic acid released by  spleen p lasma  
m e m b r a n e / m i c r o s o m a l  sialidase f r o m  e n d o g e n o u s  (~ ~) and ex o g en o u s  ( a d d e d  ganglioside) 
(o o) subs t ra tes .  E n d o g e n o u s  release was  m e a s u r e d  a f t e r  a 3 h reac t ion  t i m e  and ex o g en o u s  release 
a f te r  a 90  rain r eac t i on  t ime .  The  s t anda rd  dev ia t ion  for  the  dup l ica te  assays is ind ica ted  by  bars  w h e n  it  
was  g rea te r  t h a n  the  a rea  cove red  by  the  s y m b o l  used.  

Fig. 4. L i new eave r -B urk  p lo t  of  p r e i n c u b a t e d  spleen p lasma  m e m b r a n e / m i c r o s o m a l  sialidase ac t ing  u p o n  
exogenous  ganglioside subs t ra te ,  consis t ing of  95  tool% di- and  5 tool% monos ia logangl ios ide .  Samples  
were  i n c u b a t e d  a t  37°C for  30 rain.  The  va lue  o b t a i n e d  for  the  K m is 3 • 10  -4 M. 

with 0.1 mg added ganglioside substrate release was linear for at least 40 min. 
The rate of sialic acid release did not  increase when the ganglioside substrate 
concentration was increased above 0.2 mg/ml reaction mixture. The K m was 

T A B L E  II  

T H E  E F F E C T  OF E N D O G E N O U S L Y  D I R E C T E D  S P L E E N  P L A S M A  M E M B R A N E / M I C R O S O M A L  
S I A L I D A S E  A C T I V I T Y  ON T H E  I N D I V I D U A L  G A N G L I O S I D E  C O M P O N E N T S  

The abbrev ia t ions  used for  the  gangliosides are those  p r o p o s e d  by  S v e n n e r h o l m  [ 3 3 ] .  Da ta  are expressed  
as tool%. The relat ive tool% of  the  ganglinside cons t i tuen t s  were  d e t e r m i n e d  for  lipid samples  e x t r a c t e d  
f r o m  equiva len t  a m o u n t s  of  p ro t e in  by  the  m e t h o d  of  Suzuki  [ 2 6 ] .  -- ,  absence  of  measu rab l e  quan t i t i es  
of  t h a t  ganglioside c o m p o n e n t .  

Ganglioside T i m e  (h)  

0 1 2 3 4 

GM3 65 65 59 58 51 
GM2 6.8 5.6 5.9 7.1 8.8 
GM1 7.5 11 20 35  40 
G D I  a and  G D 2  17 18 15 - -  - -  
GD1 b 3.6 . . . .  
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T A B L E  III 

D I S T R I B U T I O N  O F  S I A L I D A S E  A C T I V I T Y  IN S U B C E L L U L A R  F R A C T I O N S  O B T A I N E D  F R O M  
B O V I N E  S P L E E N  

The  f r a c t i o n s  d e s i g n a t e d  P2-1 t h r o u g h  P2 -6  r e f e r  to  t he  f r a c t i o n s  o b t a i n e d  u p o n  c e n t r i f u g a t i o n  o f  f r a c t i o n  
P 2  o n  the  d i s c o n t i n u o u s  suc ro se  g r a d i e n t  (Fig .  1) .  D u p l i c a t e  a s s a y s  w e r e  m a d e  o n  e a c h  f r a c t i o n  f r o m  e a c h  
p r e p a r a t i o n .  Spec i f i c  a c t i v i t y  f o r  s ia l idase  d i r e c t e d  t o w a r d  t h e  i n d i c a t e d  subs txa t e s  is d e f i n e d  as  fo l l ows :  
e n d o g e n o u s ,  n m o l  sialie ac id  r e l e a s e d / 5 0  m i n  p e r  m g  p r o t e i n ;  gang l io s ides  a n d  e r y t h x o c y t e  s i a l o g l y c o p r o -  
t e in ,  n m o l  sial ic a c id  r e l e a s e d /  9 0  m i n  p e r  m g  p r o t e i n .  N u m e r o u s  p r e p a r a t i o n s  w e r e  a s s a y e d  a n d  s imi l a r  
e n z y m e  d i s t r i b u t i o n  p a t t e r n s  we re  o b t a i n e d ,  n . m . ,  n o t  m e a s u r a b l e  ( a c t i v i t y ' t o o  l o w  f o r  a c c u s a t e  d e t e r m i -  
n a t i o n ) .  

F r a c t i o n  Sia l idase  a c t i v i t y  

E n d o g e n o u s  E x o g e n o u s  s u b s t r a t e  
s u b s t r a t e  

Gang l i o s ide s  E r y t h z o c Y t e  m e m b r a n e  s i a l o g l y c o p r o t e i n s  
Spec .  Re la t i ve  
ac t .  spec .  a c t .  Spec .  Re la t ive  Bov ine  H u m a n  

ac t .  spec .  ac t .  
Spec .  Re la t i ve  Spec .  Re la t ive  
ac t .  spec .  a c t .  a c t .  spec .  ac t .  

T o t a l  h o m o g e n a t e  2 .1  0 . 6 6  0 . 5 8  0 . 2 5  
P1 n . m .  - -  0 . 2 6  0 . 2 5  0 . 3 2  0 .51  0 . 0 8  0 . 2 2  
P2 4 . 0  1 .9  3 .2  3 .0  1 .2  1 .9  0 . 9 6  2 .8  
P3 4 .6  2 .2  0 . 5 6  0 . 5 3  0 . 9 5  1 .5  0 .41  1 .2  
P2-1  5 .7  1 .1  4 .6  1 .5  2 .6  2 .8  3 .2  4 .9  
P2-2  1 0  2 .1  5.1 1 .6  0 . 8 6  0 . 9 3  0 . 6 4  1 .0  
P2o3 8 .9  1 .8  4 .6  1 .5  0 . 9 1  0 . 9 8  0 . 2 8  0 . 4 3  
P2 -4  7 .4  1 .5  3 .0  0 . 9 6  0 . 7 9  0 . 8 5  0 . 3 5  0 . 5 2  
P2-5  3 .0  0 . 6 2  0 . 6 8  0 . 2 2  0 . 5 9  0 . 6 4  0 . 3 2  0 . 4 7  
P2-6  I . I  0 . 2 2  n . m .  - -  0 . 0 5  0 . 0 5  0 . I 0  0 . 1 4  

determined for sialidase acting on added ganglioside substrate (in a molar ratio 
of  95% di-, 5% monosialoganglioside) at concentrations below the critical 
micelle concentrat ion (0.18 mg/ml) and was 3 • 10 -4 M (Fig. 4). 

Spleen sialidase exhibited essentially no activity towards human chorionic 
gonadotropin,  bovine submaxillary mucin or fetuin. Erythropoietin was 
susceptible to the action of  the membrane-associated sialidase. Sialoglycopro- 
tein isolated from either bovine or human erythrocyte  plasma membranes was 
also susceptible to the action of  the membrane-associated sialidase. The distri- 
bution of  sialidase active towards ery throcyte  sialoglycoprotein and added 
ganglioside substrate is shown in Table III. 

Discussion 

The method presented for the subcellular fractionation of  bovine spleen cells 
yielded fractions enriched in plasma and microsomal membranes,  relatively free 
of  mitochondrial and lysosomal contaminants.  This is demonstrated by the 
distribution of  succinate dehydrogenase, arylsulfatase and 5'-nucleotidase 
activities. Although UDPgalactosyltransferase activity was maximal in P2-3, 
there was considerable contamination of  the plasma membrane/microsomal 
fractions with Golgi. The fractionation procedure can be completed in 1 day 
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and if desired, can be performed on a preparative scale using a zonal rotor. The 
results obtained were similar when either fresh or frozen spleen was used. The 
3 h centrifugation time for the discontinuous gradient was essential in order to 
obtain a clean separation of the fractions. Shorter times resulted in a smeared 
enzyme distribution and less distinct bands. 

Comparison of the distribution of sialidase activity in the P2 subfractions 
with that  of the marker enzymes (Tables I and III) shows that  sialidase activity 
directed towards endogenous substrate, while present in all fractions, is 
enriched in those fractions containing plasma and microsomal membranes as 
well as those containing Golgi. Sialidase activity directed toward added 
ganglioside substrate showed a similar distribution. Bands P2-1 through P2-3 
(Fig. 1) contained 70% of the total recoverable ganglioside sialidase activity. 
P2-1 and P2-2 contained more than half of this activity or over 40% of the 
total activity recovered in all of the P2 subfractions. The presence of 40% or 
more of the sialidase activity in the less dense plasma membrane/microsomal 
fractions is compatible with our previous finding that  approx. 40% of the total 
sialidase activity of transformed fibroblasts is localized on the outer surface of 
the plasma membrane [10]. The ganglioside sialidase activity is probably not  
attributable to Golgi contamination since Kishore et al [8] have reported that  
in Golgi preparations obtained from rat liver, the sialidase is inactive towards 
disialogangliosides. Sialidase activity towards added sialoglycoprotein (isolated 
from either human or bovine erythrocyte  membranes) was enriched in the 
lightest gradient fraction suggesting that  this activity is also associated with the 
plasma membranes and microsomes. 

The properties of the spleen plasma membrane/microsomal sialidase are 
similar to those found for sialidase associated with the plasma membranes of 
cells from other organs. The sialidase has an acid pH optimum which might 
function as a control of the enzymatic activity. The Km of 3 • 10 -4 M obtained 
using predominantly disialoganglioside substrate (95%} is similar to the value of 
10 -4 M obtained by Tallman and Brady [27] using GDI a and Gnlb as substrates 
for rat heart sialidase. Ohman et al. [28] showed that  human brain sialidase 
acted on gangliosides below the critical micelle concentration. In this study no 
change in the rate of reaction was observed for the spleen plasma membrane/ 
microsomal sialidase when the substrate concentration was increased above the 
critical micelle concentration. The similarity of properties obtained for the 
spleen sialidase to those obtained for synaptic plasma membrane sialidase from 
bovine brains [7] and plasma membrane sialidase from rat liver [9,29] suggest 
a possible similarity of  function for the plasma membrane/microsomal sialidase. 

The presence of sialidase activity, associated with the plasma membrane/ 
microsomal fractions of spleen cells, directed toward normal cell surface com- 
ponents suggests a possible function for sialidase in the normal utilization of 
sialylated compounds.  Desialylation of plasma sialoglycoproteins has been 
shown to result in their more rapid clearance by the liver [3]. A protein has 
been isolated from rat liver which is specific for the binding of desialylated 
serum glycoproteins [30]. One of the functions of the spleen is the removal of 
damaged red blood cells from the circulation. Erythrocytes,  partially 
desialylated by sialidase treatment are cleared more rapidly from the circula- 
tion and are found in the liver and spleen [31,32]. One possible role for the 
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splenic sialidase is to remove surface sialyl residues from the circulating red 
blood cells t.hereby enhancing their removal by the spleen. 
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