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The  analyses  t h a t  h a v e  been  m a d e  in  de ta i l  whi le  
o b t a i n i n g  r a b b i t  an t i s e r a  could exp la in  t he  res t  of t he  
e x p e r i m e n t a l  results .  The  sera aga ins t  n o r m a l  l eukocy tes  
were ob t a ined  t h r o u g h  in jec t ion  of mixed  donor ' s  leuko-  
cytes.  The  ma te r i a l  used for i m m u n i z a t i o n  of a n o t h e r  
g roup  of an ima l s  c o n t a i n e d  97 - 100% pa ramye lob la s t s .  I t  
was supposed t h a t  t he  es tab l i shed  an t igen ic  r educ t i on  d id  
no t  touch ,  in t h e  same  degree, t he  e l emen t s  of t he  w h i t e  
blood l ine of t he  p a t i e n t s  inves t iga ted .  P r o b a b l y  t he  
an t igen  loss was  mos t  s t rong ly  expressed  b y  t he  para -  
myeloblas ts .  I t  was  a d m i t t e d  t h a t  u n d e r  t h e  inf luence of 
t he  leukemic  a g e n t  f rom t he  an t igen ic  profi le  of t he  para -  
mye lob la s t s  a large p a r t  of t he  an t igens  was lost. Conse- 
q u e n t l y  t he  sera ob t a ined  aga ins t  t he  p a r a m y e l o b l a s t s  d id  
no t  con t a in  all t h e  an t ibod ie s  w i th  which  t he  an t i gens  of 

t he  r e m a i n i n g  types  n o r m a l  a n d  leukemic  l eukocy tes  
would be  connec ted .  

Rdsumd. Les an t ig6nes  leuc6miques  de 40 ma lades  
a t t e i n t s  de leuc6mie aigu~ et  de 40 adu l t s  sa ins  on t  6t6 
6tudi6s ~ l ' a ide  des s6rums de l ap in  et  pa r  des m6 thodes  
d ' immunod i f fu s ion ,  d ' immuno61ec t rophor6se  et  la r6ac -  
t ion  de  f i xa t i on  du  compMment .  On a t r o u v 6  que  les 
leucocytes  de ma lades  6tudi6s on t  pe rdu  une  p a r t  des 
an t ig6nes  observ6s dans  les leucocytes  du  groupe  de con- 
tr61e des pe rsonnes  normales .  
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Studies  on P h y t o h e m a g g l u t i n i n s  XXI. The  Covalent  O l i g o m e r s  of L y s o z y m e  -- First  Case 
of Semisynthe t i c  H e m a g g l u t i n i n s  

Lysozyme  (3.2.1.17 m u c o p e p t i d e  N - a c e t y l m u r a m o y l -  
hydrolase) ,  is k n o w n  to  con t a i n  a c o m b i n i n g  s i te  for 
l inear  o l igosacchar ides  fo rmed  b y  N-acetyl-D-glucosa-  
mine  l,~: I n  t h i s  respec t  i t  resembIes  t he  w h e a t  ge rm 
agg lu t in in  a. S imi la r  sugar  specif ic i ty  is exer ted  also b y  
h e m a g g l u t i n i n s  f rom o the r  sources, e.g. t h e  p h y t o h e m a g -  
g lu t in in  I I  of t he  furze seeds ( Ulex europaeus L.) * a n d  the  
p h y t o h e m a g g l u t i n i n  f rom p o t a t o  t u b e r s  (Solanum tube- 
rosum L.) 5 

A t  p re sen t  t he  a s s u m p t i o n  seems to be well  jus t i f i ed  6 
t h a t  t he  m i n i m u m  of two s u g a r - c o m b i n i n g  si tes in t i le 
lect in is n e c e s s a r y  for t he  a g g l u t i n a t i n g  ac t iv i ty .  R e c e n t  
f ind ings  6 stlow t h a t  a n  increas ing  n u m b e r  of t he  c o m b i n i n g  
s i tes  in  a lec t in  molecule,  as effected b y  po l ym er i za t i on  of 
t he  lectin,  resul t s  in  an  increased  h e m a g g l u t i n a t i n g  ac t iv-  
i ty.  All  these  facts  imp ly  t h a t  ar t i f ic ia l  p r e p a r a t i o n  f rom 
m o n o v a l e n t  molecules  of molecules  w i t h  more  sugar-  
b i n d i n g  si tes should  give rise to  semisynt t le t ic  agg lu t in ins  
f rom n o n a g g l u t i n a t i n g  subs tances  capab le  of b i n d i n g  
ca rbohydra t e s .  

I n  the  p r e sen t  work  lysozyme was po lymer i zed  b y  t he  
ac t ion  of g l u t a r d i a l d e h y d e  v in an  a t t e m p t  to  p r epa re  a 
s e m i s y n t h e t i c  model  agg lu t in in  m i m i c k i n g  t he  ac t ion  of 
p h y t o h e m a g g l u t i n i n s .  

Materials and methods. A 10/0 wa te r  so lu t ion  of g lu ta r -  
d i a ldehyde  (10 ~xl) was  added  to  100 m g  of lysozyme 
(3 t imes  crys ta l l ized  ch icken  egg wh i t e  lysozyme,  Nu t r i -  
t i ona l  B iochemica l  Co., Cleveland,  Ohio, USA)  dissolved 

in 4 ml  of 0.1 M p h o s p h a t e  buffer ,  p H  7.2. The  m i x t u r e  
was i n t ens ive ly  s t i r red  for 1 m i n  a n d  t h e n  a l lowed to 
r eac t  for 24 h a t  r oom t e m p e r a t u r e .  A smal l  a m o u n t  of a 
p r ec ip i t a t e  wh ich  fo rmed  was r e m o v e d  b y  cen t r i f uga t i on  
and  t he  yel low s u p e r n a t a n t  was  appl ied  to a S e p h a d e x  
G-100 co lumn  (2 cm • 200 cm) in sal ine (0.9% NaC1 solu- 
t ion).  E l u t i o n  was  effected b y  sa l ine  a t  a r a t e  of 12 ml/h. 
Frac t i ons  of 4 m l  were col lected a n d  t he  a b s o r b a n c e  a t  
280 n m  was measured .  

H e m a g g l u t i n a t i n g  a c t i v i t y  was assayed b y  t he  serial  
d i l u t ion  procedure ,  us ing  a 2% sal ine suspens ion  of t he  
t h r i ce  washed  e ry th rocy te s .  Af te r  30 ra in  a t  r oom t em-  
pe ra tu re ,  t he  t u b e s  were c e n t r i f u g e d f o r  I m i n  a t  1000 
r e v / m i n  (cent r i fuge  J a n e t z k i  T 12) a n d  obse rved  macro-  
scopically.  
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Erythroagglutinating activity ~ of lysozyme oligomers 

Yield (mg) Erythroeytes 

A 1 A 2 ]3 0 Rabbit 

Original reaction 90 16 16 16 16 0 
mixture 
Fraction I 5 128 128 128 128 0 
Fraction I I 11 32 32 32 32 0 
Fraction III 32 2 2 2 2 0 
Fraction IV 40 0 0 0 0 0 
Lysozyme -- 0 0 0 0 0 

Fig. 1. Gel filtration of lysozyme oligomers on a Sephadex G-100 
column (2 cm • 200 cm) in 0.9% NaCI. See text for details. " Expressed in serial dilution titers of 1% protein solutions. 



15. 11. 1974 Specialia 1349 

Results and discussion. Resul ts  of the  ch romatography  
on Sephadex  G-100 are shown in Figure  1. Prote in-  
conta in ing fract ions were d iv ided into 4 par ts  ( I - IV)  
which were dialyzed against  deionized water  and lyophi-  
lized. The prote in  composi t ion of the  individual  par ts  was 
analyzed by disc po lyacry lamide  gel electrophoresis in the  
dodecyl  sulfate med ium s and is shown in Figure  2. 
De te rmina t ion  of hemagglu t ina t ing  ac t iv i ty  of 1% solu- 
t ions of the  original react ion mix tu re  and of the  individual  
fract ions I - I V  after  dialysis and lyophi l izat ion is summa-  
rized in the  Table.  

The  macroscopic picture  of the  agglu t ina t ion  was 
somewhat  different  f rom agglut ina t ion  caused by  most  
of the common  lectins:  a granular  agglut inate  formed 
showing a tendency  to stick. The agglut inat ion,  whether  
effected by  the  original react ion mix tu re  di lu ted 1:8 
or by a solution of the  fract ion I di luted to the  same act iv-  

ity, was not  inhibi ted by 2% solutions of D-glucose, 
D-mannose, N-acetyl-D-gtucosamine,  N-acetyl-D-galacto-  
samine, L-IUCOSe, D-galactose or cellobiose bu t  was inhib- 
i ted by g lycopept ide  1.3, a receptor  for the  pea lectin, ob- 
ta ined by KUB~.XEK et al. 9,10 f rom human  erythrocytes .  
The  inhibi t ion by this g lycopept ide  was still effect ive at  a 
concent ra t ion  of 1.25 mg/ml.  I-Iemagglut inat ion t i t re  of 
lysozyme oligomers was not  influenced by E D T A  solu- 
t ions (phosphate buffer, pI-I 7.0) in a concent ra t ion  range 
of 0.05-0.1 M and by 0.05-0.1 M solutions of CaCI 2, 
CoCI~, MgCI~, MnCI v NiC12 and ZnC12 in saline. 

The  separat ion on Sephadex G-100 of ol igomers wi th  
different  molecular  weights  enabled us to show tha t  the  
hemagglu t ina t ing  ac t iv i ty  is associated wi th  the  higher  
oligomers of lysozyme (start ing probably  wi th  the te t ra-  
mer). Lower ol igomers were not  effective. This  f inding is in 
a good agreement  wi th  the results of LOrAN et al. 6 
described for the  polymer ized  soybean agglutinin.  

I t  is to be expected t h a t  the  possibi l i ty  of p repara t ion  
of the  semisynthet ic  agglutinins will open new horizons 
for studies on the  binding site interactions.  The analogy 
between the hemagglu t ina t ing  act ion of lysozyme oligo- 
mers and some phytohemagglu t in ins  can be useful in the  
s tudy  of the agglut ina t ion  phenomena  and can contr ibute  
to elucidat ion of their  mechanism.  Thus the  prepara t ion  
of blood group specific agglutinins seems to be of interest ,  
as well as the  behavior  of the  synthe t ic  substances towards  
lymphocytes  and cancerous ceils. Due to the  high sensi- 
t i v i ty  of the  agglut inat ion reaction, the  method  of poly-  
merizat ion of monova len t  l igand-binding proteins can 
become a useful tool for the  detect ion of these proteins  
and, in general, for the  inves t iga t ion  of cellular surface 
structures.  

Zusammen/assung. Die durch E inwi rkung  von  Glu- 
t a ra ldehyd  auf Lysozym ents tehenden h6heren Lysozym-  
Oligomere agglut inieren menschl iche E r y t h r o c y t e n  al-ler 
A-B-O-Blutgruppen.  
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Fig. 2. Disc polyacrylamide eleetrophoresis, in dodecyl sulfate 
medium s. 7.5% Aerylamide with 0.1% sodium dodeeyl sulfate in 
0.1 M phosphate buffer, pH 7.2. Electrophoresis run for 3 h at a 
current 8 mA per tube (0.5 em • 7 em). M, original reaction mixture; 
1-IV, fractions I-IV. 
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Possible Relation Between low Thymosine-Like Activity in the Serum of Swan Mice (Swiss  
Antinuclear) and the Formation of Crystals in their Thymic Epithelial 

Swiss ant inuclear  (SWAN) mice form a closed colony 
spontaneous ly  develop high t i t res  of ant inuclear  an t ibody.  
Immunolog ica l ly  and pathological ly  these mice represent  
an animal  model  for systemic Lupus  e ry thematosus  1, 2. 

I t  has recent ly  been shown tha t  the  thymosine- l ike  
ac t iv i ty  in the serum of these mice falls be tween  the  2rid 
and 6th m o n t h  o5 life 3. We  have  examined  the  thymuses  
of such mice by  electron microscopy to see whether  any  
u l t ras t ruc tura l  modif icat ions  in the  epi thel ial  cells could 
be observed which  migh t  expla in  the  ear ly  fall of the  
thymosine- l ike  ac t iv i ty  in these mice. 

Ul t ras t ruc tu re  studies were per formed on S W A N  mice 
aged 31/2 and 5 months  wi th  pos i t ive  AN Ab (titres 
be tween 8 and 2048). Control  studies were performed on 
Swiss mice of the  same age and sex wi thou t  A N  Ab. 
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