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Table III. Inhibition of frog egg aggIutinin by monosaccharides, oligosaceharides and glycolipids 

365 

Minimum amount of inhibitor (in ~xmole) to inhibit bemagglutination caused by 50 ~xg of Rana/aponica agglutinin 

~mole per 0.1 ml 

D-Gle; D-Gal; D-Mann; n-Xyl; L-Fun; L-Arab; n-GlcNAc; D-GalNAc; 
N-acetylneuramiilic acid; lactose; melibiose; globoside 
Erythroeyte ganglioside ~ 
Desialylated erythrocyte ganglioside 
Ovomueoid; bovine albumin; egg albumin 

All these sugars and glycolipids do not inhibit even at 10-20 ~xg 

1 
3-5 
Do not inhibit even at 50 Dg 

A gift from Professor S. HAKOMORI; structure and properties, see ~, s. 

was no t  i n h i b i t e d  b y  N-ace ty lga l ac tosamine ,  wh ich  will be  
descr ibed  ill de ta i l  elsewhere.  N o r m a l  cu l tu red  ceils showed 
some a g g l u t i n a t i o n  b y  as m u c h  as 250-1000 ~g of t he  
agg lu t in in ,  whereas  t h e  t r a n s f o r n l e d  c o u n t e r p a r t  was 
a g g l u t i n a t e d  b y  as l i t t l e  as 5-10 ~g of t he  agg lu t in in  
(Table  II) .  

I n h i b i t i o n  of t u m o r  cell a g g l u t i n a t i o n  b y  s imple  
monosaccha r ides  or b y  o l igosacchar ides  h a v e  been  
unsuccessful  so far  (see Tab le  I I I ) ,  This  is in  r a t h e r  
s t r i k ing  c o n t r a s t  to  t he  fac t  t h a t  a n u m b e r  of agg lu t ina -  
t ions  caused  b y  p l a n t  agg lu t in ins  were  i n h i b i t e d  b y  s imple  
sugars.  H e m a g g l u t i n a t i o n  caused  b y  a n t i - c a r b o h y d r a t e  
an t ibod ie s  is, however ,  d i f f icul t  to  i n h i b i t  b y  s imple  
sugars  or ol igosacchar ides .  I t  m a y  be  t h a t  t he  frog egg 
a g g l u t i n i n  differs  f rom lec t ins  b u t  r a t h e r  resembles  t h e  
a n t i b o d i e s  d i rec ted  to  c a r bohyd r a t e s .  I t  is n o t e w o r t h y  
t h a t  a gangl ios ide  f r ac t ion  of h u m a n  e r y t h r o c y t e  m e m -  
b r a n e  7, 8 was  capab l e  of i n h i b i t i n g  t h e  agg lu t ina t ion .  

I n  p r e l i m i n a r y  ana lys i s  of t h e  agg lu t in in  f rac t ion,  all  
p ro t e in s  showed  ca thod ic  m i g r a t i o n  on  cellulose ace t a t e  
e lec t rophores i s  a t  va r ious  p H  %, inc lud ing  p H  9, i n d i c a t i n g  
t h a t  t i le  agg lu t in in  seems to be  e lass idied as a bas ic  
p r o t e i n  or proteinsS.  

Zusammen/assung. Nachweis ,  dass  der  Auszug  e iner  
bas i schen  E iwe i s s f r ak t ion  aus  EierI1 ve r sch iedene r  
F r o s c h a r t e n  (Rana /aponica Guen the r ,  Rana nigro- 
maculata nigromaculata Hallowell)  m i t  i so tonischer  
SalzlSsung bei  d i v e r s e n  Tumorze l l en  zu besonde re r  
A g g l u t i n a t i o n  ffihrt ,  w~ihrend diese W i r k u n g  auf  t r a n s -  
formier te ,  no rma le  Zellen oder  E r y t h r o z y t e n  ausb le ib t .  
Mi t  Gangl ios iden  mensch l i che r  E r y t h r o z y t e n  k o n n t e  die 
A g g l u t i n a t i o n  g e h e m m t  werden,  n i c h t  abe r  m i t  den  b i she r  
geprfif tel l  Zuckern .  
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Ultrastructure of Cytoplasmic Hemosiderin Inclusion Bodies in Malignant Phagocytic Lymphocytes 

D u r i n g  15 years  of r o u t i n e  obse rva t ions  on va r i ous  
l y m p h o m a - l e u k e m i a  group  b lood samples ,  a p a t i e n t  in  
w h o m  cy top la smic  i r o n - c o n t a i n i n g  inc lus ions  could be  
de t ec t ed  in a b o u t  20% of t he  p e r i p h e r a l  l y m p h o i d  cells, 
was  found  for  t he  f i rs t  t ime.  An  ear l ier  s t u d y  of KozEwsI~I 
in  19551 on t he  s to rage  of hem os i de r i n  in  n o r m a l  l y m p h o -  
cytes  a n d  m o n o c y t e s  of a n e m i c  p a t i e n t s  suffer ing f rom 
s p o n t a n e o u s  h e m o c h r o m a t o s i s  led us to  s t u d y  s imi la r  
inclus ions  in m a l i g n a n t  l y m p h o i d  cells. An  u l t r a s t r u c t u r a l  
ana lys i s  of p rev ious ly  u n s t u d i e d  inc lus ion  m a t e r i a l  was 
also car r ied  out .  

W h o l e  b lood  f rom p a t i e n t s  d i agnosed  as h a v i n g  chronic  
l y m p h a t i c  l eukemia  a n d  l y m p h o s a r c o m a  was  processed 
for cy tochemica l  and  e lec t ron  microscopic  obse rva t ions .  
Severa l  s t a in ing  p rocedures  emp loyed  inc luded  reac t ions  
for phospho l ip ids  2, a lka l ine  p h o s p h a t a s e  ~ a n d  hemo-  
s ider in  *. To lu id in  blue, Nile blue, po lysacha r ides  and  
luxol  f a s t  b lue  5 were employed .  S e r u m  ana lys i s  revea led  
l ow-norma l  levels of f e r r u m - c o n t e n t  (68 7%)  a n d  fe r rum-  
b i n d i n g  capac i t y  (292 7%) .  Bone  m a r r o w  a s p i r a t i o n  a n d  
bone  m a r r o w  b iopsy  showed  t he  p resence  of myelo t ib ros i s  
and  aplas ia .  No signs of h e m o c h r o m a t o s i s  were found  in 
l iver  and  bone  m a r r o w  biopsy.  

E l e c t r o n  mic roscopy  was car r ied  ou t  on  u n s t a i n e d  a n d  
double  s t a ined  (u rany l  ace t a t e  a n d  lead c i t ra te)  sect ions  a t  
d i f fe ren t  magn i f i ca t ions  f rom 2,000 to  50,000 w i t h  t i le 
J e m  T7 a n d  E-200 Ph i l ips  e lec t ron  microscopes  ~-1~ 

R o u t i n e  obse rva t i ons  of pe r iphe ra l  b lood smears  
( s ta ined  w i t h  MGG) revea led  t h e  p resence  of basoph i l i c  
cy top l a smic  inclus ion bodies  in  a b o u t  20 % of t he  l y m p h o i d  
cells t h a t  compr i sed  85% of t he  p e r i p h e r a l  l eukocytes  
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Fig. I. Per[pheraI btood smear stah~ed with MGG. The large tymphoid 
cell contains peripheral inclusion bodies (stained biue). • 5,000, 

Fig. 2, Peripheral lymphoid cell. Note the irregularities of the cell 
membrane and the nuclear periphery. Intranuclear body surrounded 
by the nuclear membrane is present. • 12,000. 

--> 

Fig. 3. Part of 2 adjacent peripheral lymphoid cells. Note the presence 
of the nuclear pockets in the upper cell and the granular cytoplasmic 
inclusion body in the lower cell. • 45,000, 

Fig. 4. Alarge cytoplasmic phagosome surrounded by unit membrane. Fig. 5. Structures characteristic of ferritin observed in unstained 
• 22~000. sections of inclusion bodies of the lymphoid ceil. • 400,000. 
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(Figure 1) These part icles ranged from 0.5 to 1.5 ~zm in 
d iamete r  and several  inclusions were found in some cells. 
They  reacted pos i t ive ly  wi th  methy lene  blue (blue), 
toluidine blue (blue), Nile blue sulphate  (blue), and 
Prussian blue. Negat ive  react ions were obta ined  wi th  
o ther  dyes. The neutrophi le  granulocytes  exhibi ted  a ve ry  
marked  posi t ive  alkal ine phosphatase  reaction. 

Ul t ras t ruc tu ra l  observat ions  revealed the  presence of 
med ium and large lymphoid  cells wi th  undula ted  cyto-  
plasmic membrane  and irregular nuclear  surface. Nuclear  
pockets  and nuclear  inclusions were also observed 
(Figures 2 arid 3). The cy top lasm contained mi tochondr ia  
and the  rough endoplasmic re t icu lum was poorly  developed.  
Few lysosomes could be seen in the  cytoplasm.  

Phagocy t ic  vacuoles  conta in ing electron-dense mater ia l  
of different  consis tency were regular ly  found in the  
lymphoid  cells. A unit  membrane  surrounding the  
phagocyt ic  vacuoles was always present.  The mater ia l  
included in the  vacuoles  had  an electron-dense appearance  
in unsta ined as well as in s tained sections. High  vol tage 
electron microscopy of the  uns ta ined mater ia l  revealed 
character is t ic  Ierr i t in granules (Figures 4 and 5). 

The supposi t ion tha t  the  cytoplasmic  inclusions de- 
scribed here are composed of serum-binding protein,  most  
p robably  hemosiderin,  as suggested f rom cytochemical  
evidence by KoszEwsKI ~, was borne out  by the  electron 
micrographs presented in this article. KOSZEWSKI 1 and 
KOSZEWSKI et al. ~ in thei r  previous studies have  dem- 
ons t ra ted  the  appearance  of similar  inclusions in man  
and animals  t rea ted  wi th  saccharated iron oxide com- 
pounds. I n  the  case described here, iron the rapy  was 
omi t ted  but  a few blood transfusions were adminis tered.  
Fur thermore ,  KoszEwsKI et al. ~ described the  phagocyt ic  
ac t iv i ty  of non-mal ignan t  lymphocytes .  The  present  
s tudy  showed tha t  the  same phenomenon  could be brought  
about  by the  mal ignant  lymphoid  cells. Another  hypothesis  

related to the  presence of hemosider in  in lymphoid  cells 
should be considered. I t  is still not  known whether  the  
lymphocy tes  serve as cells of origin of the  blood cor- 
puscules ~,.2. In  pa t ien ts  wi th  a mal ignan t  lymphoid  
disease t rea ted  wi th  var ious an t i leukemia  drugs, there is a 
possibi l i ty of the  appearance  of ery throid  cells in the  
peripheral  blood tha t  are otherwise morphological ly  
similar  to the  per ipheral  lymphocytes .  I t  is suggested tha t  
fur ther  studies, as well as re t rospect ive  observat ions  on this 
phenomenon,  should be per formed in order  to clarify the  
under laying mechanism. 

Zusammen/assung. In  den lymphoiden  Zellen eines an 
chronischer lymphat i scher  Leukgmie  und Lymphosa rcoma  
leidenden Pa t i en ten  wurden  cytoplasmische,  Haemoside-  
t in  en tha l tende  und yon E inze lmembranen  umgebene  
Einschlussk6rper  gefunden. Es ist  ungewiss, ob diese 
Erscheinung erh6hter  phagocyt ischer  Akt iv i t / i t  oder dem 
Auf t re ten  anomaler  per ipherer  e ry throider  Zellen im 
per ipheren Blur  zuzuschreiben ist. 
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Suppression of Adjuvant Disease by Bacillus CALMETTE-GUI~RIN (BCG) 

Modificat ions of the  host  immune  mechan ism produced 
by BCG are though t  to be i m p o r t a n t  in the  response of 
pa t ien ts  wi th  var ious  malignancies  af ter  t r e a t m e n t  wi th  
t h a t  agent  1-3. We describe here the  suppressive effect 
of BCG in a non-mal ignan t  exper imenta l  model, a d j u v a n t  
disease in the  ra t  ~. 

This is a polysys temic  syndrome of incomple te ly  
defined pathogenesis  p robab ly  involv ing  immune  responses 
to one or several  ant igens 5 9. I t  was induced in inbred 
male  adul t  W i s t a r - F u r t h  ra ts  as described ~~ by intrader-  
maI  in jec t ion  of a d j u v a n t  m ix tu r e  in to  the left  h ind  paw. 
The arthri t is ,  which appears  beginning at  about  day  10, 
is a major  feature  of the  syndrome,  and was scored on a 
four  poin t  scale (0-3) based on the degree of invo lvemen t  
in each of the  l imbs (exclusive of the  ad juvan t - in jec ted  
hind paw)l~ Ra ts  were d iv ided into 8 groups of 10, as 
shown in tire Table.  BCG was g iven  according to 1 of 
3 schedules to the  appropr ia te  groups. Each  inject ion 
consisted of 25 mg BCG (BCG-S frais, Ins t i tu te  Pasteur,  
Paris, France) in 1.0 ml  sterile 0.9% w / v  NaCI in wate r  
g iven i.p. 

Signif icant  suppression of the  disease by  all BCG 
t r e a t m e n t  schedules was observed,  as shown in the  
Figure.  In  F igure  A, it  is shown t h a t  p r e t r ea tmen t  wi th  
BCG signif icant ly  suppressed the  ar thr i t i s  re la t ive  to tha t  
of the  ad juvan t - in jec ted  controls (p < 0.02 on day 22), 
and also delayed its onset. BCG p re t r ea tmen t  followed by  
twice  weekly BCG for 50 days comple te ly  p reven ted  the 

disease unt i l  day  88. At  t h a t  t ime, 3 of 10 rats  developed 
mild, t rans ient  disease last ing only a few days. BCG 
the rapy  given af ter  the  a d j u v a n t  in ject ion (Figure I3), 
e i ther  before appearance  of the  ar thr i t is  or dur ing the  
acute  phase, s ignif icant ly  lessened the  disease re la t ive  
to tha t  of the  ad juvan t - in jec ted  control  group (p < 0.02 
on day  14 and 19 respectively) .  I t  should be noted,  
however,  t h a t  the  ar thr i t i s  in the  pos t -ad juvant ,  BCG- 
t rea ted  groups progressed following the  cessation of 
the rapy  to equal  t h a t  of the  non- t rea ted  ad juvan t -  
in jected control  rats. slCr-labelled thoracic  duc t  (TD) 
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