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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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for p rov id ing  the  sample  of g lycopept ide  1.3. 

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. 

1 J.  C. MONIED, .1. THIVOLET, A. J .  BEYVIN, J.  C. CZYBA, D. SCltMITT 
and D. SALUSSOLA, Pa tho lo~a  europ. 6, 357 (1971). 

2 D. SBHIvI1TT, J.  C. 1V[ONIER and J.  THIVOLET, C. r. Acad. Sci., Paris 
275, 623 (1972). 
M. DARDENNE, J. C. IVIONIER, G. BIOZZI and J. F. BACH, Clin exp. 
Immun., in press (1974). 
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A l t h o u g h  a n  A N  A b  are  obse rved  ra re ly  in Swiss mice  
a t  5 m o n t h s ,  we selected on ly  AN A b  nega t i ve  mice  as 
controls .  T h y m i c  t i ssue  f rom these  mice  was f ixed b y  
g lu ta ra ldehyde ,  and  o s m i u m  te t rox ide ,  a n d  was em- 
b e d d e d  in epoxy  resin.  U l t r a  t h i n  sect ions  were s t a ined  
w i t h  u r a n y l  ace t a t e  and  lead c i t ra te ,  and  were obse rved  
us ing  a Phi l ips  ENI 300 microscope.  I n  all S W A N  C t y p e  
v i ra l  par t ic les  were seen 4 in vacuoles  of some of t h e  
ep i the l ia l  cells. 

W e  obse rved  in 5 -mon th -o ld  S W A N  mice  a n  a t r o p h y  
of t h e  t h y m i c  ep i the l ium,  a r e d u c t i o n  in t h e  n u m b e r  of 
t h y m o c y t e s ,  a n d  invas ion  of mac rophages  a n d  p lasmo-  
cytes  f rom the  blood, f a t t y  degenera t ion ,  and  fibrosis.  
The  epi the l ia l  cells h a d  a reduced  a m o u n t  of e rgas top l a sm 
a n d  e lec t ron  dense  g ranu les :  t h e i r  nucle i  b e c a m e  dense 
a n d  pycno t i c .  Some of t h e m  were severely  necrot ic ,  an d  
t h e  m a j o r i t y  were heav i l y  v a c u o l a t e d  and  c o n t a i n e d  l ipid 
globules.  Vacuoles  c o n t a i n i n g  e lec t ron  dense  f locular  
m a t e r i a l  were p re sen t  in  31/2-month-old SWAN,  b u t  
d i sappea red  progress ive ly  w i t h  age. A b o u t  80% of 

ep i the l ia l  cells in  5 -month-o ld ,  a n d  5% in 31/2-month-oM 
S W A N  mice,  c o n t a i n e d  e lec t ron-dense  c rys ta l l ine  in-  
cluMons wh ich  a p p e a r e d  to  h a v e  a f ina ly  g r a n u l a r  
s t ruc tu re .  T h e  ou t l ine  of t h e  inc lus ions  was a lways  
geomet r i ca l  an d  r ep re s en t ed  a sec t ion  t h r o u g h  a geo- 
me t r i ca l ly  regu la r  s t r u c t u r e ;  t h e y  were obse rved  free in  
the  cy top lasm,  enclosed b y  a m e m b r a n e ,  or in a vacuole.  
Smal l  g roups  of 3 or 4 c rys ta l s  were of ten  observed ,  
f r e q u e n t l y  close to t h e  nuc leus  of t h e  cell. No such  
c rys ta l s  were ever  obse rved  in t h e  t h y m i c  cells f rom cont ro l  
Swiss mice, w i t h  a n o r m a l  level  of t hymos ine - l ike  a c t i v i t y  
in t he i r  serum.  

DE VRIES a n d  HIJMANS 5 drew a t t e n t i o n  to  t h e  possible  
role of t h e  t h y m i c  e p i t h e l i u m  in t h e  p r e v e n t i o n  of au to-  
i m m u n e  p h e n o m e n a ,  w h e n  t h e y  s tud ied  anomal ie s  in 

J. LEUNG-TACK, J. C. MONIER, T. K. LEUNG and J. THIVOLET, 
Pathologia europ. 5, 58 (1970). 

5 M. J. DE VRIES and W. I-IIJMAlgS, J. path, Bact. 91, 487 (1966). 

Fig. 1. Epithelial cell with tono- 
filaments (T), desmosome (D) and 
crystalline inclusions (C). x 10,000. 
Fig. 2. Cytoplasm of epithelial 
cells with crystalline inclusions. 
• 50,000. 
Fig. 3. Cytoplasm of epithelial 
eell with vaccuole containing 
dense material, lipids, and crystal- 
line inclusions, x 50,200. 
Fig. 4. Crystlaline inclusion in a 
dense granuIe of epithelial cell 
cytoplasm. • 63,800. 
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Titre of AN Ab" Thymosin liver activity b Crystals in epithelial cells ~ 

Swiss SWAN Swiss SWAN Swiss SWAN (%) 

31/~-month-old 0 8-64 128 16-32 0 10 

5-month-old 0 64-2048 128 8 16 0 80 

Obtained by immunofluorescence, b Obtained by the technique of BACH et al. 3-9. o % of epithelial ceils with crystals. 

the  d e v e l o p m e n t  of epi thel ia l  cells in NZB and  (NZB • 
NZW) F1. A defici t  in T cell func t ions  has been  observed  
moreover  in b o t h  h u m a n s  and animals  wi th  a u t o - i m m u n e  
disease 6,7, along wi th  a def ini te  r educ t ion  of t hymos in -  
like ac t iv i ty  in the  se rum 3, s, 9. 

The Table  shows the  presence  of crystals ,  the  level of 
se rum thymos in - l ike  ac t iv i ty  and  the  t i t re  of AN Ab for 
the Swiss and S W A N  mice. In  S W A N  mice the  level of 
se rum thymos in - l ike  ac t iv i ty  falls be tween  3~/2 and 
5 months ,  whereas  the  n u m b e r  of cells w i th  crys ta ls  
increases over  the  same period,  as does the  n u m b e r  of 
mice posi t ive  in AN Ab. We  suggest  t h a t  the  cy top lasmic  
crys ta ls  r epresen t  an int racel lular  build up of thymos in ,  
or a p recursor  which  canno t  be secre ted  by  the  cell, 
pe rhaps  due to  lack or modi f ica t ion  of an enzyme  necess- 

0 B. C. LEVENTHAL and N. TALAL, J. Immun. 104, 918 (1970). 
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14, 247 (1973). 
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ary  for the  ac t iva t ion  of th is  hormone .  Other  examples  of 
in t racel lular  crys ta ls  represen t ing  s torage of Ullsecreted 
p ro te in  have  been d o c u m e n t e d  10-12. 

This  hypo thes i s  will be t e s t ed  by  a more  deta i led  
inves t iga t ion  of the  age a t  which  the  crys ta ls  f i rs t  appea r  
in the  S W A N  mice and by  looking for s imilar  fo rmat ions  
in o the r  a u t o i m m u n e  animals,  such as NZB mice and 
pe rhaps  in old mice of normal  strains.  In  observa t ions  
made  on a few S W A N  mice at  an age of 1 year,  c rys ta ls  
were p resen t  t h o u g h  less a b u n d a n t l y  t h a n  in the  5 -month  
mice. 

Rdsumd. L'g tude  en microscopie  61ectronique du t h y m u s  
de souris a u t o i m m u n e s  S W A N  de 5 mois  don t  le t a u x  
d ' ac t iv i t6  <~thymosine like~> est  tr~s bas, mo n t r e  la 
pr6sence d ' inc lus ions  cris tal l ines darts le cy top la sme  des 
cellules r6ticulo6pith61iales. Ces c r i s taux  6voquen t  la 
possibil i t6 d ' u n  d6faut  d ' excr6 t ion  de l ' ho rmone  t h y m i q u e  
par  les cellules 6pith61iales exp l iquan t  la faible act ivi t6 
hormona le  t rouv6e dans  le t o r r en t  c i rculatoire  de ees 
an imaux .  
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Antiandrogenic Suppression of Lymphocytic Blastogenesis:  in vitro and in vivo Observations 

The androgenic  dependence  of p ros t a t i c  cancer  and its_ 
" ~ _  . . 

t r e a t m e n t  b y  an t i androgen ic  t h e r a p y  b y  the  admin i s t r a -  
t ion of es t rogen has  been  well d o c u m e n t e d  since the  classi- 
cal s tudies  of HIJGGINS et  al. 1. However ,  t he  po ten t i a l  
effects of such t h e r a p y  on the  immunolog ic  respons iveness  
of the  hos t  to  m a l i g n a n c y  have  no t  been del ineated.  
Recent ly ,  ABLIN 2 al luded to  the  poss ibi l i ty  t h a t  as 
es t rogens  resul t  in a general ized s t imula t ion  of the  
re t icu loendothe l ia l  sy s t em leading to  w h a t  appears  to be 

suppress ion of ce l l -mediated hype r sens i t i v i t y  react ions  
and  e n h a n c e m e n t  of c i rculat ing a n t i b o d y  p roduc t ion  
t h a t  pa l la t ive  hormona l  t h e r a p y  in pa t i en t s  w i th  advanced  

1 C. HUGGIiCS, R. E. STEVENS JR. and C. V. HODGES, Arch. Surg. 43, 
2O9 (1941). 

2 R. J. ABLIN, in Symposium on Normal and Abnormal Growth o[ 
the Prostate (Ed. E. R. AXELROD; Charles C. Thomas, Springfield 
1975), in press. 

Table I. Effect of diethylstilbestrol diphosphate (DEP-S) on the incorporation of 3H-thymidine of peripheral blood lymphocytes 
stimulated with phytohaemagglutinin (PHA) 

Mean ~ S.D. • 10 _4 Counts/min incorporation of 3H-thymidine of 10 6 peripheral blood lymphocytes incubated with ~ 

PHA PHA + DES-P Without PHA DES-P 

7.5 • 4.6 3.3 • 2.3 1.3 • 0.83 0.92 -t- 0.38 

Data expressed as mean value :~ 1 S.D. of triplicate determinations on 7 adult males. 


